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'Ondemation of and o-Nitrohenzyl Chl(yryk w» 

presence of Stannous Chloride : Phenophenanthracridimt 

our grams of phenanthraquinone were suspended in about 
.c, of boiling methylated spirit containing 30 grams of stannous 
ride in solution. Twenty c.c. of concentrated hydrochloric 
were gradually added, and the liquid was boiled until no 
issolved residue was left. During the latter process the solu- 
became almost black. Three grams of o-nitroben 2 yl chloride 
} added carefully in very small portions, and the heating was 
iinued on the water-bath for five or ten minutes. Even at this 
perature a dark brown solid separated. jWhen cold, the mix- 
1 was filtered, and the solid residue was washed with methylated 
it and then once with a little cold acetone. The solid was 
1 treated with boiling concentrated aqueous potassium 
roxide, which produced a yellow colour. Cold water was 
ed, and the alkaline liquid was filtered off. The residue was 
, washed with cold water, and with a little acetone, to remove 
black impurity still remaining. About 5 grams of a yellow 
der were obtained in this way. The substance was recrystal- 
q from benzene, from which it separated in bright yellow 
dies, melting at 204 Analyses showed that it was not quite 
e, but, on distilling it under diminished pressure and recryatal- 
ig again from benzene, satisfactory results were obtained. The 
ting point remained unaltered. Solutions in benzene, toluene, 
glacial acetic acid are fiuorescent: 

■1317 gave 0-4350 CO^ and 0-0581 H^O. C = 90'08; H = 4 90. 

CaiHjsN requires C=s90-32j H = 4-66 per cent, 
rie compound is therefore a phenopkenanfhracridine. 

4. Froparation of 2-Aminofiuorene. 

Hels prepared 2-aniinofluorene (5er., 1901, 34, 1759) by nitrat- 
Buorene and reducing the uitro-compound with zinc dust and 
iium chloride, but it is more convenient to reduce the nitro- 
irene with stannous chloride. Ten grams of finely-ground 
itrcfluorene were suspended in 100 c.c. of methylated spirit. 
:ty-five grama of stannous chloride were added, and the mixture 
! boiled under a leflux condenser until a clear solution was 
lined, after which about 26 c.c. of concentrated hydrochloric 
1 we -e gradually added, and the boiling continued for about 
The addition of hydrochloric acid caused a ^hite 
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precipitate to form, wBich, however, slowly dissolved. On coolij 
the liquid, a white double salt separated. This was collect! 
treated with excess of boiling aqueous sodium hydroxide, and f 
again collected. The residue was extracted two or three times t 
boiling methylated spirit, and filtered from an insoluble resic 
On cooling the filtrates, white needles of 2'aminofluorene, melt 
at 129°, separated. They could be further purified by recrya 
lisation from benzene. 


5. Condensation of % Amino finorent with Methylene Dihcdid^ 

2-Aininofluorene reacted with methylene dichloride in a sea 
tube. heated to 250°. A non-crystallisable, brown powder ’ 
obtained, which did not melt below 300°, and which could not 
purified by recrystallisation nor by distillation. Methylene 
iodide, however, reacts very energetically with 9-aminofluor 
when heated. The two substances were warmed together in a t 
tube immersed in an oil-bath, when it was found that the react 
began at about 120°. The contents of the tube were treated 
the same manner as in the case of the corresponding experim 
with O-aminophenanthrene, hut the product could not be purifi 
On distillation under reduced pressure, it decomposed, and 
suitable solvent could be found from which to recrystallise it. 
was therefore not analysed. It was insoluble in water, alcohol 
light petroleum; sparingly soluble in boiling acetone or in boil; 
ethyl acetate, with slight fluorescence, and readily so in benze 
toluene or cold pyridine. 


6. Condensation of a Mixture of l-Aminofluorene and a-Ndphtdiol v. 

N-a 

Methylene Di iodide'. Fluorene- f -napUlmcridmef 

CJi-p 


Tins reaction is much more easily controlled than that betwe 
methylene di-iodide and 2-aminofluorene alone. Equimolecu 
proportions of a-naphthol and 2-amiiiofluorene were heai 
together in an open test-tube in an oil-bath. One molecular p 
portion of methylene di-iodide was then added, when it was fou 
that the contents of the tube solidified at about 148°. As soon 
this occurred, heating was discontinued, and the contents of t 
tube were treated with boiling methylated spirit until almost t 
whole of the substance was dissolved. Excess of aqueous pota 
ium hydroxide was added to the solution, when a solid separate 
The latter was collected, washed with water and ao^ne, dri( 



THE SOLUBILITY OF LIME IN WATER. 1767 

stilled under reduced pressure, and reorystallised two or mree 
I es from toluene. Yellow needles, melting at 259®, were obtained, 

iish. on analysis, proved to be 

rest care had to be taken during the analysis to avoid an incom- 
ete combustion of the carbon: an mcom 

0 1076 gave 0 3584 COj and 0 0495 HjO. 0 = 90 84 ■ H = 511 
CsrHisN requires 0 = 90-85; H = 4-73 per cent. 

AsSnS™/ t'*-? “y Prof. Oollie and 

.1 « to Ji".'” 

The Okoanic Laboratory, 

University College, 

London. 


CLXXII._27te Soluhilitij of Lime in Water. 

iy Gekald Tattersall Moobv and Lewis Thomas Levson 
. observations described in this paper were the outcome of an 
™pt to adapt for use in volumetric analysis a solu rof lime 
u.Ated a a known temperature, in the Lticipation that hi 
d be of constant strength. When, however, refer Le wa 
le to published tables, it was found that different obserers o 
solubility of hme in water had recorded widely divergrtTum 

ii% Lrri “ • •' -i™"" 

■ and shaking each separately with water during three Lurl 

“ r'“ “ *r 

i'.rL.™?'** »" ae sol.Mii, 

e or Lamy (C'o77?»f. 1878 90 j n/i 

1883, 14 w " ^33) and Maben 

* -.a. 0, sti. 

6 It 2 
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involving serious errors. Of some of these he was aware, althou 
he tools no steps to eliminate them. The errors were due Tn ^ ji 
to defective methods of saturation, of heating and of filtration. 

At an early stage it appeared desirable to check the statemc 
made by Lamy, that lime varies in solubility according to i 
method adopted in preparing it. To this end, samples of lime w( 
obtained: (1) By heating the, best white marble; (2) by heati 
the purest calcite; (3) by heating white chalk (upper chalk, unpn 
fied) ; and (4) by precipitating a solution of calcium chloride wi 
sodium hydroxide. A large excess of each sample was separate 
added to water contained in a Jena flask, the flasks were placed 
an incubator at 25° and vigorously shaken from time to tii 
during ten hours. After standing, the clear solutions were remov 
with pipettes and separately titrated with standard acid. It w 
found that a volume of acid capable of neutralising 100 c.c. of tin 
water prepared from calcite was able to neutralise 92 '2 c.c. 
lime-water prepared from white chalk, 100*9 c.c. of lime-wa(ter pj 
pared from precipitated lime and 99*09 c.c. of lime-water prepan 
from marble. These remarkable variations in the degree of sol 
bility of the samples of lime were not accidental, as they persists 
even after the solutions were left in contact with the samples durii 
several weeks. They are explained by the existence of impuriti 
in the samples of lime obtained from material other than calcit 
The lime obtained by precipitating a solution of calcium chlort 
was found to contain an appreciable quantity of chlorine (bas 
chloride ?) even after as many as twenty washings with water ; i 
fact, it was found to be impossible to remove all the chlorine 1 
washing with water. The presence of this impurity is probab 
responsible for a reduction in the solubility of lime prepared i 
precipitation. The greater strength of the lime-water prepan 
from white chalk was particularly noteworthy. It appear 
reasonable to suppose that this might be due to the presence 
solution of other substances which are capable of neutralisii 
acid. White chalk ^nay contain minute quantities of alkalis oth 
than lime and silica is known to be distributed to a greater i 
lesser extent through its mass. On igniting such chalk, solub 
silicates might be formed and pass into solution with the lim( 
these would produce their own effect in neutralising acid. 

To determine the effect of silica, a mixture of 20 grams of finel 
powdered calcite with 0*75 gram of precipitated silica was beak 
in a mufiSe furnace during three and a-half hours. The resulth 
lime having been dissolved in the manner already described, 
was lound that 92*25 c.c. of the lime-water were equivalent i 
100 c r. of lime-water prepared from calcite. In a second exp^i 
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mt, 20 grams of calcite were heated with 0*25 gram of precipL 
ied silica. In this case 93*1 c.c. of lime-water were found to he 
livalent to 100 c.c, of lime-water prepared from calcite. 

[t appears, therefore, that the observed difference in the solubility 
lime obtained from different sources is not ascribable to any 
mliarity of the lime itself but that it is due to the presence of 
purities which either affect the solubility of the Ume or are 
)able of neutralising acids, thereby causing an error whenever 
; lime present in solution is estimated by titration with acid. 

3 have further found : (1) That errors may also arise in deter- 
ning the solubility of lime owing to the slowness with which 
ter is saturated with lime, even although the lime be present in 
ge excess; (2) that saturated lime-water becomes supersaturated 
on its temperature is raised and that it gives up the excess of 
le with extreme slowness; (3) that solutions of lime are appre- 
bly weakened when passed through filter papers or other fibrous 
^stances; (4) that precipitated lime containing chlorine, after 
ong ignition, whereby the chloride is volatilised, gives a lime- 
ter practically identical in strength with that prepared from 
cite; and (5) that lime prepared by heating calcium carbonate, 
ained by precipitation with sodium carbonate, gives a lime-water 
ich is very slightly stronger than that prepared from calcite, a 
t due to the carrying down of a minute quantity of sodium 
■bonate with the precipitate. 

Dn plotting Mahen’s numbers for the solubility of lime between 
^ and 76°, a remarkable periodic curve is obtained, the solubility 
rising temperatures decreasing more rapidly through each alter- 
ite five degrees. It seemed in a high degree unlikely that such 
curve could express the actual solubility and we therefore pro- 
leded to devise a method by which the solubility could be deter- 
ined accurately. 

The lime used by us in the exact determinations was in all cases 
ropared by igniting the purest specimens of calcite obtainable, 
he ignition was conducted in a platinum dish, which was placed in 
muffle furnace. In all cases in which the resulting lime was 
oloured, the material was rejected. The lime obtained from 150 
:rams of calcite was placed in a wide-mouthed bottle having a 
apacity of approximately three litres, which was immediately filled 
fith recently-boiled distilled water. The mouth of the bottle was 
losed with a tightly- fitting rubbed stopper, through which passed 
hree tubes. The central tube formed the bearing of a glass rod, 
?hicli passed to near the bottom of the bottle, where it terminated 
Q a glass screw. The upper end of the glass rod carried a pulley 
ounected by a belt to a revolting shaft; a "mercury trap” was 
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dtlscliod fco ths rod to ^usrrd A^Ainst tlio ^dinission of air or 6g] 
of solution during stirring. The second tube from which the s? 
rated lime-water was delivered, also passed to near the bottom 
the bottle and terminated in a thistle-head, which formed 
filter. The upper part of the tube was bent at right angles and 
end attached, if necessary, to a condenser. The filtering mate] 
consisted of a layer of cotton-wool contained between filter pap 
strengthened on both sides by layers of fine calico, the whole be 
tightly and firmly attached to the rim of the thistle-head, 
this arrangement, the filter was kept in the lime solution ; the fil 


Fig. 1. 



soon absorbed as much lime as it was capable of holding and ar 
error due to filtratim was obviated. The third tube in the stoppi 
was that by which air, previously passed through a potash towe 
was forced, under pressure, into the bottle, thereby allowing ar 
required weight of solution to be driven through the filtering tub 
Two of the vessels described were used and these were placed in 
water-bath the temperature of which was controlled by a thermi 
star t^ig. 1). Independent determinations of solubility were mad 
from the lime-water in each bottle. The estimation of the lime i 
SO u ion was not made until after* ten days’ stirring at a constan 
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■perature and no result was regarded as trustworthy unless the 
ition, on being stirred and heated for a further twenty-fouj 
irs, showed no change in strength. 

’he method of estimation consisted in placing in a stoppered 
k a known volume of an exactly decinormal solution of hydrogen 
)ride, prepared by a method described by one of us (Moody, 
,ns., 1898, 73, 658). The flask and contents were weighed and 
[uantity of lime-water, insufficient to neutralise the acid, was 
:ed into the flask, which was again weighed. The excess of acid 


Fig. 2. 



Parts of water required to dissolve 1 gram of lime. 


IS then found by titration with a decinormal 'solution of sodium 
rbonate. 

When working at temperatures above 30°, a short but efficient 
ndenser was attached to the tube, from which the lime-water 
IS delivered into the flask containing the standard acid. By this 
Jans evaporation from the lime solution during transfer was pre- 
nted and constant results were obtained for higher temperatures. 
The following table shows the solubilities as directly determined ; 
lumn I gives the temperature and column II gives the^ weight 
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of water in grams required to dissolve 1 gram of lime (CaO 
^he corresponding temperature; 


I, 

II. 

I. 

II. 

2“ 

768-5 

40*^ 

988-1 

10 

786 ‘8 

60 

1083-0 

15 

804-3 

eo 

1179-0 

20 

826-4 

ro 

1274*8 

25 

868-7 

80 

1868-1 

30 

908^2 




It will be observed that the solubilities here recorded are ap 
ciably smaller than those given by Maben and Lamy. For t 
peratures between 25*^ and 80° the curve of solubility, as sh( 
in Fig. 2, is practically a straight line, the small variation b( 
possibly due to the dissolution of some of the material of 
bottles in which the solutions were made, 

Chemical Department, 

Central Technical College, 

South Kensington, S.W. 


CLXXIIL — The Chlorination of para-Nitroanilme. 

By Bernhakd Flubscheim, 

In a previous investigation (Trans., 1908, ’93, 1463), 2;6^diohIor< 
nitroaniline was required for the preparation of 3 : 5-dichIoro-4-broi 
nitrobenzene, No really satisfactory method for the preparation! 
the former compound being known, it was desirable to discover oi 
and, since it was found that diohloronitroaniline may be diazotised 
concentrated sulphuric acid, when it will combine with azo-componei] 
such as /8-naphthol, yielding the corresponding azo-dyes, it may 
useful to describe the new method for its preparation, 

Kdrner (Gazzetta^ 1874, 4, 376) and Witt [Ber,^ 1875, 8, 11 
1903, 36, 4390) attempted to introduce two atoms of chlorine ii 
^j-nitroaniline by using chlorine gasj or ’its aqueous solution, I 
generally obtained a resinous mass. Witt therefore en nloi 
potassium chlorate and hydrochloric acid as a chlorinating ager 
his method also gives an imperfect yield of an impure product, 

A theoretical consideration of the process of chlorination, howev 
at once explained the above, and indicated how the experiment shoi 
be carried out. 

The following are the stages of the reaction ; 
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t formation therefore inhibits the reaction, the rate of which 
with the hydrolysis of the salt, until it may result in partial 
bion, perhaps through a local excess of chlorine.^ On the other 
the intermediate mono-o-chloro-derivative unites with chlorine 
slower rate than does y>-nitroaniline, both on account of its 
ed basicity and of steric hindrance. Hence it is only after the 
iniline has been transformed into the monocbloro -derivative that 
,tter can, to any great extent, be chlorinated further, so that it 
)e precipitated and thus, under suitable conditions, escape ulterior 
;e (compare its preparation according to D.E.-P. 109189 of 
lla & Co.). 

combining, however, a strong acid and a low temperature to 
rate the reaction, with a good solvent for monochloronitroaniline, 
dtative conversion of nitroaniline into dichloronitroaniline was to 
pected, and experiment confirmed this, 

N'itroaniline, being considerably more basic than its para- 
ride, reacts much more energetically with chlorine, and its salts 
iss readily hydrolysed. It follows that in high concentrations of 
therein jo- nitroaniline is still readily chlorinated, wi-nitroaniline 
jly reacts, whilst in very dilute acid, wi-nitroaniline is destroyed 
jigher degree than ^-nitroaniline. 


Eipbuimental. 

lorination in Dilute Aqueous Acid , — Some decomposition invariably 
1 place, and the pure compounds can only be obtained by 
stallisation, 

)no- and di-ehloronitroaniline were separated by means of boiling 
ochloric aoid, in which the latter compound is insoluble, 

I On .passing a moderate current of chlorine, at the ordinary 
cratme, through a solution of 2 grams of|jt>-nitroanilinG in 10 c.c. 
mcnntrated hydrochloric acid and 60 c.c. of water, the precipitate 
.bed of 0-5 gram of the monochloro- and 1*1 gj;ams of the dichloro- 
rative. 

) On passing a rapid current of chlorine through a boiling solution 
0 grams of j>-mtroanilin 0 in 10 c.c. of concentrated hydrochloric 
and 500 c.c. of water, the precipitate contained 11‘2 grams of the 
loro- and 1*6 grams of the monoch loro-derivative, 
i) When the current of chlorine was interrupted after one 
Kjular proportion had been absorbed, the conditions being other- 
) the same as under (2), the solution retained only a very small 
unt of nitroaniline, whereas the precipitate, besides very little 
Korner {loc. cU.) observed the formation of tetrachloro-p-benzoqiiinone in this 
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dichloronitroaniline; consisted almost exclusively of monochlorc 
aniline. 

(4) If monochloronitroaniline is dissolved in a boiling mixfci 
one part of concentrated hydrochloric acid and six parts of wate 
the solution cooled and stirred, a current of chlorine, introduce 
the suspension at the ordinary temperature, will entirely trai 
the monochloro' into the dichloro-compound ; the same eff 
produced if an excess of chlorine is passed through a boiling so 
or suspension of monochloronitroaniline in one part of concen 
hydrochloric acid and 50 parts of water. 

Chlorination in th Absence of Mineral Acids, — (1) In boiling 
with an excess of sodium acetate, ^-nitroaniline behaves as above; 
the percentage of tarry matter formed is higher, 

(2) In acetic acid, both at the ordinary temperature and in a co 
mixture, the amount of tarry matter is also considerable. 

(3) In benzene, chlorination is incomplete, a great proportion I 
nitroaniline being withdrawn from the reaction in the form i 
insoluble hydrochloride. 

Chlorination in a Mixture of Acetic and Min^'al Acids. — One| 
of jE?-Difcroaniline is dissolved in three parts of acetic acid and six 
(by weight) of concentrated hydrochloric acid ; the solution is c 
in ice and continually stirred while excess of chlorine is introd 
The filtered precipitate is pure dichloronitroaniline ; the yia 
theoretical, and the solvent can be used again for the same pur 
No monochloro-derivative separates, as it is very soluble in 
mixture used. 

In a previous paper [loo. cit.), a reaction of m-dinitrobenzenej 
described which consists in the production of a violet coloration bj 
addition of alkali and stannous chloride to the warm aqueous solu 
Dr. J. J. Blanksma has drawn the author’s attention to a sit 
reaction of o-dinitro benzene (in, alcoholic solution) described 
Meisenheimer (JS«r., 1903, 36, 4174 ; 1906, 39, 2526) ; Dr. Blanl 
also suggested that traces of the ortho-compound, which adhere . 
tenaciously, might cause the reaction shown by the meta-deriva 
Accordingly, a pure ” commercial dinitrobenzene was recrystal 
from alcohol, when it had the correct melting point (90 — 91°), but 
showed the coloration, even in a very dilute solution. On fui 
r eery stall isatioD from alcohol, the melting point remained unalfci 
but the coloration had practically disappeared. 

The reaction is therefore identical with Meisenheimer’s, an 
characteristic for o-dmitrobenzene in a dilution of one to some milli 
it is consequently characteristic for technical, and even for consider 
purified, m-dinitrobenzene in a dilution of one to many thousa 
It ma^' therefore serve for determining the presence of comme 
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■obeDzene in other nitro-compounds. Commercial trinitrb- 
and pure trinitrobenzene, for instance, are coloured red by 
ilkali to their warm aqueous solutions, and stannous chloride 
this to a brownish-yellow colour, which, in the preseuce of 
enzene, becomes brownish-violet. Similarly, pure dinitro- 
in warm aqueous alkali is coloured pale yellow by stannous 
, but brown ish-violet in presence of dinitrobenzeue. The test 
ilso be useful in establishing the presence of traces of benzene, 
transforming it into its dinitro-compound. 

Dr. Blanksma’s suggestion, I may also point out that a 
etric test for reducing sugars, using TTi-dinitrobenzene in 
t solution, recently described by Chavassieu and Morel 
renc?,, 1906, 143, 966), is similarly due to the presence of 
obenzene. If a quantitative colorimetric det ermination of the 
; to be carried out according to these authors, it is necessary 
oy either pure o-di nitrobenzene, or always the same preparation 
initrobenzene, since the percentage of the ortho-compound 
ed in the latter is variable. 

ET, Hants. 


lYV, — The Direct Action of Radium on Copper 
and Gold. 

By Edgah Philip Pehman. 

w of the observation of Sir William Ramsay, that lithium 
1 when the emanation of radium is allowed to act on a pure 
salt, I thought it would be interesting and instructive to 
t effect on a copper salt of the direct action of radium. For 
irpose, 5 milligrams of radium barium bromide, containing 
jrams of radium bromide, were dissolved in a few drops of water 
aporated to dryness in a capsule of silica ware 1*7 cm. deep 
3 cm. in diameter. The radium salt thus formed a layer at 
fctom of the capsule. About 0'5 gram of pure copper nitrate 
ssolved, and treated in the same way in another capsule of the 
5ize \ the capsules were placed facing, and in contact with, one 
r in a wide glass tube, which was then drawn off, exhausted to 
0*1 mm., and sealed. In this way it was thought that the 
St possible effect of the radium radiations would be obtained, 
reat activity of the radium emanation is caused presumably by 
pidity with which it throws out a-rays ; but this activity decays 
y, so that by the direct action of radium and the stored up 
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emanation a more economical use of the energy is made. The 
nitrate was made by passing oxides of nitrogen (from copf 
nitric acid) through a silica tube into a silica flask containing 
and some electrolytic copper foil. The water ^was specially d 
and kept from contact with glass. 

The copper nitrate prepared in this way was tested spectrose( 
after precipitating the copper with hydrogen sulphide and evaporj 
a very small bulk ; traces of potassium and sodium were foui 
no lithium. It was tested also by igniting in a platinum baj 
extracting with water j the result was the same. 

The radium and the copper were left together for three i 
when the tube was opened and the copper nitrate tested- 
method just’described ; no lithium was found. 

In another experiment, 5 milligrams of radium bromide of s 
1,800,000 were allowed to act on copper sulphate in a similar ' 
four months. The copper salt was prepared by repeatedly i 
lising the best quality commercial copper sulphate; it could] 
freed completely from potassium and sodium even when crystall 
silica vessels, but no lithium could be found. After the action 
radium, the spectroscopic examination gave the same result. 

It may be objected that the quantity of radium employ 
these experiments was too small. It must, however, be remec 
that 0 ‘000,001 milligram of lithium can be detected with the s{ 
scope, and this was confirmed with the instrument used, a 
vision Hilger. Consequently, we can say from the second expei 
that radium bromide will not convert the one-hundred mil 
part of its weight of copper into lithium per day when acting 
the most favourable circumstances. (This is allowing 0'0( 
milligram of lithium as the smallest detectable quantity.) 

The Direct Action oj Radium on Gold . — Assuming that the 
atom is broken down by the radium emanation, it was though 
the atom of gold would be still more likely to suffer disintegi 
This was first tried in solution. One gram of gold chlorid 
dissolved in 5 c.c. of water in a weighing bottle, and 1 gn 
radium barium bromide containing 1 per cent, of radium bromic 
added to the same solution, which was allowed to stand foi 
months. The gold was then precipitated together with the r 
and barium by the addition of sulphurous acid ; the mixtun 
filtered off, and the filtrate evaporated down and tested s{ 
scopical ly. The sodium line was very strong ; there were trace 
of potassium and calcium, but no lithium could be found. 

The precipitate on the filter paper, consisting of radium b 
sulphate and of metallic gold, was very thoroughly washes 
alloiyed to stand, protected from *dust, for three months, It wa 
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and the washings tested again; nothing was found but a 
sodium. After standing again for four months, it was 
n the same way, with the same result. From this experinre’nt, 
le said that radium bromide (under the conditions of the 
mt) will not convert the one two-hundred millionth part of 
it of gold into lithium per day. 

h to thank Mr. R. H. Greaves, B.Sc., for valuable assist- 
this work, especially in confirming all the spectroscopic 
lions. 

EKSiTY College, 

Gardiee. 


tv . — Syntheses ivith the Aid of Monochloro- 
.ethyl Ether. Part I. The Action of Mono- 
iloromethyl Ether on the Sodium Derivatives of 
\thyl Malonate and Ethyl i^oPropyhnalonate. 

By John Lionel Simonsen. 

nvestigation was originally commenced with the object of 
5 a simple method for the preparation of ethyl ^-bromomethyl- 
te, CH 2 Br’CH{C 02 Et) 2 , since it seemed likely that this sub- 
might be used instead of ethyl ^-iodopropionate, but would 
le additional advantage of containing a hydrogen atom replace- 
sodium, and thus be valuable for further syntheses, 
action of monochloromethyl ether on the sodium derivative of 
nalonate has already been investigated by Kleber {AniKdm^ 
246, 97), who isolated from the product ethyl dimethoxy- 
ylmalonate and ethyl dicarboxyglutarate ; the formation of 
tter substance he rightly interpreted as being due to the 
lation of one molecule of ethyl met boxy methyl malonate and 
ethyl malonate with loss of methyl alcohol ; 
to,-CH(C 03 Eb) 2 -l-CH 2 (C 02 Et), 

CH(C02Et)2*CH2‘CH(C02Et)2. 
present author, working probably under other conditions, has 
ed a somewhat different result. 

en monochloromethyl ether and ethyl aodiomalonate are con- 
! together under the conditions described in the experimental 
^ this paper (p. 1780), the main product of the reaction is tthyl 

OH^Cl’OMe-HCHNaCCOaEt)^ MeO‘CH2*CH(C02Et)2, 

a small quantity of ethyl dicarboxyglutarate is also formed. 
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That the main product of the reaction consists of ethyl jS-nc 
methylmalonate, and not of ethyl dimethoxydimethylmalot 
obtained by Kleber, was shown by the fact that, on treatmei 
hydiogen bromide, it yielded etkyl ^-broTnoTmtkylmalanatej 
reduction and hydrolysis, gave methylmalonic acid, 
Me0'CH2-CH(C02Et)2 — > CH 2 Br'Ca(C 03 Et )2 -> OHMe(Ci 
When ethyl jff-rnethoxy methylmalonate is digested with hydr 
acid, it yields cis-cyc^obutane-l : 3-dicarboxylic acid, and the in 
was to obtain evidence of the method of formation of this acid. 

When ethyl jS-methoxymettiylmalonate is hydrolysed with 
hydroxide, a curious condensation takes place, with the fornu 
an acid, melting at 181^^, which evidently consists of 8-hydroxi 
ao.y^4etracarhoxylic acid^ and 1ms therefore been formed by t 
densation of two molecules of the ester with loss of methyl alco 
2Me0'CH2-CH(002Et)2 H0-CH2-C(C02H)2-CH2-CH(C( 

When this acid is boiled with hydrochloric acid and subsei 
distilled, it loses carbon dioxide and water, and is converted i 
cyc^obutane-1 : 3-dicarboxylic acid, a process which may v 
represented thus : 

H0‘CH2*C(C02H)2-CH2-CH(C02H)2 

OOjU'CH<^g«>CH- 

The above synthesis of cycJobutane-l ; 3-dicai’boxylic acid 
some light on the mechanism of its formation from ethyl metb; 
malonate by hydrolysis, and seems to show that this acid i 
formed by the spontaneous polymerisation of methylenemalonic 
as was formerly thought (Bottomley and Perkin, Trans., 1900 
298). The true explanation of this remarkable synthesis of a 
butane ring is probably the following : 

A molecule of ethyl methylenemalonate is first of all decon 
into formaldehyde and ethyl malonate; 

CH2:C(C02Et)2 -> H*CH0 + CH2(C02Et)3, 
and the ethyl malonate thus formed condenses with a further qm 
of ethyl methylenemalonate to give ethyl dicarboxyglutarate : 

CH2(C02Et)2 + CHa:C(002Et)2 (C02Et)2CH*CH2-CH(C02l 
which then combines with the formaldehyde present to form 
S-hydroxybutane-aayy-tetracarbuxylate : 
(C02Et)2CH*CH2-CH(C02Et)2 + H-CHO 

H0*CH2‘C(C02Et)2-CH2-0H(C02Et)2--> 

CO,H-CH<^®2>CH-C( 

and this subsequently loses water and carbon dioxide with the form 
of c^cfobutane-1 ; Ij-dicarooxylic acid. 
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his view is correct receives further confirmation from the fa^ 
en ethyl ethoxy methylmalonate is heated with acetic 

lo and zinc chloride, two molecules condense with loss . of 
-Icohol to form ethyl ^'•'nvethoxyhuiane~a.ayy~tetr(iiCQ,rhoxyl<tte^ 
m2*CH(C02lSt)2 -> MeO-CH2*C(C02Bt)2-CH2-CH(CO2Et)j. 
ster, when hydrolysed with hydrochloric acid, yields cie-cych- 
: 3-dicarboxyiic acid (see p. 1785). The ease with which 
is formed is somewhat remarkable, in view of the fact that 
lation of cycfobutane derivatives is generally attended with 
ficulty, as has been emphasised in a previous paper (Perkin and 
3, Trans., 1907, 91, 1739). 

jndency of ethyl )3-methoxymethylmalonate to undergo con- 
1 with loss of methyl alcohol is very marked. It has already 
utioned that one of the products of the condensation of mono- 
ithyl ether and ethyl malonate is ethyl dicarboxyglutarate, 
explanation of its formation suggested by K.leber is given on 
That this explanation is correct^seems to be proved by the 
. ethyl malonate and ethyl ^imethoxymethylmalonate condense 
with extraordinary ease, since it was observed (p. 1784) that, 
nixture of the two is distilled under the ordinary pressure, 
Icohol takes place and ethyl dicarboxyglutarate is formed, 
type of reaction seems to be a general one, since ethyl 
xymetbylmalonate readily condenses with ethyl acetoacetate in 
lence of acetic anhydride and zinc chloride with the formation 
carboxy-a.-acetylglutarate, 

[l2*CH(C02Et)2 + CH2Ac*C02Et 

(C02Et)2CH»CH2»CHAc*C02Et. 
her method of producing the same substance, which throws 
light on the mechanism of the above reaction, is to digest ethyl 
etoacetate with ethyl jS-bromo methyl malonate in alcoholic 
3, when, however, only a poor yield is obtained, 
n the sodium derivative of ethyl )3-methoxymetbylmalonate is 
with methyl iodide, it is converted into ethyl pentane 
rboxylate, (G02Et)2CMe‘CH2'CMe(C02Et)2. This re-avrange- 
irobably takes place in the following way ; One molecule of ethyl 
loxymethylmalonate is methylated in the usual mauuer with 
[nation of ethyl me t ho xy dimethyl malonate : 
le0*CH2-CNa(CO2Et)2 + MeI Me0*CH2‘CMe(C02Et)2, 
a second molecule is decomposed into formaldehyde and ethyl 
lalonate : 

i0*0H2«CNa(C02Et)2 CHNa(C02Et)2 + CH20 + Me0H, 

le latter condenses with the ethyl /3-methoxydimethylmalonate, 
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bein<^ thea further methylated with the formation of ethyl ] 

^^gS-tetracarboxylate : 

Med-aHj-CiVIe(C 03 Et)j + CHNa(COjEt)j 

(C02Et)2CMe-CHs,-CH(C02Et)3 —> 

(COjEt)j,CMe-CHj,-CMe(' 

The condensation of monochloromethyl ether with ethyl is 
sodiouialonate takes place quite normally, and results in tl 
atioQ of etk^l p~methoxi/7netkyl-li i^opropi/lrmlom 
CH.Cl'OMe + CHl\Ie2‘0Na(C02Et)2 

^ CHMe2*C(CH2*OMe)( 

This ester, on hydrolysis, yields (i-methoiieymethyl-^'isopropy 
acid, melting at 83—84°, which, on heating, loses carbon dioxi 
the formation of a'msthoxijinethyli&omleric acid. Purther exp< 
on these substances are in progress. 


Experimental, 

Condensation of Monochloromethyl Ether and Ethyl Sodiomai 

Finely'dinded sodium (11 '5 grams) was suspended in di 
(300 e.c.), and ethyl malouate (80 grams) was added. When all 
had ceased (in about three hours), monochloromethyl ether (50 
dissolved in dry ether (50 c.c.), was slowly added to the we 
sodium derivative with constant shaking. When no further 
temperature took place, the mixture, in which much sodium 
had separated, was allowed to remain for two hours at the < 
temperature. Water was then added, and the ethereal solutic 
separated was dried and evaporated, when mobile oil with i 
odour of formaldehyde remained. The oil was rapidly fractio 
small quantities under diminished pressure (15 mm,), when tl 
followingjfractions were obtained. 

I, up to 115°; II, 115—140°; III, 140—220° (see p, 
Fraction I, which consisted mainly of unchanged ethyl malon 
refractionated several times until it boiled quite constantly, t 
boiling fraction in vach case being added to fraction II. 

Fraction II was then refractionated, when it was found to 
121—122715 mm. (yield 50 grams) : 

0'1820 gave 0 3504 CO 2 and 0 1276 H^O. C-52'5; H = 7' 
Cyllj^jOg^equires 0 = 52*9 ; H = 7-8 per cent.’ 

Ethyl (3-metkoxymethylmalonate is a colourless, mobile oil 
odour resembling that of ethyl malonate. 
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Hydrolysis of Ethyl ^’Msthos^Tmthylrmlonats, 

h Hydrochloric Add . — Ethyl jS-methoxymethylmalonate (10 
AS mixed with 50 per cent, hydrochloric acid (50 c.c.) and 
T eight hours in a reflux apparatus on the sand-bath. Carbon 
?a3 evolved, and, pn removing the condenser, the characteristic 
ethyl acrylate could be distinctly detected.* 

^drochbric acid solution was evaporated, when a viscid oil 
) remained, which almost completely solidified. After draining 
8 porcelain, the acid was crystallised from ether : 
f gave 0*2712 CO 2 and 0*0761 HgO. C — 49*8; H — 5*7. 

CgHg 04 requires C = 50‘0 ; H = 5*6 per cent. 
foButane-1 ; 3 -dicarboxyl ic acid, obtained by this method, melted 
131°, whilst Haworth and Perkin [loc, cit.) found 135—136° 
lure acid. When mixed with a sample of this crs-acid which 
1 prepared by Haworth and Perkin, the melting point was 
be unaltered. 

Iver salt separates as a caseous, white precipitate when silver 
s added to a faintly alkaline solution of the ammonium salt, 
ying in a vacuum over sulphuric acid, it was analysed : 

3 gave 0*0737 Ag. Ag = 60*2. 

Ag = 60*3 per cent. 

'der to be quite sure that this acid was cii-c^cbbutane-1 : 3- 
sylic acid, it was digested for half an hour with excess of acetyl 
I, and the solution allowed to evaporate slowly over potassium 
de. The anhydride separated as a mass of colourless needles, 
after dtainiog on porous porcelain, were found to melt at 
whilst Haworth and Perkin (loc, cit., p. 338) found the 
; point to be 50—51°. 

With Earium Hydroxide . — Ethyl jff-methoxymethylmalonate 
,ms) was boiled with an excess of barium hydroxide solution 
(hour, when much barium salt had separated and the oil had 
tely dissolved. The solution was cooled, acidified, saturated 
jommoD salt, and extracted five times wii=h pure ether. On 
lion of the ether, an oil was obtained which rapidly solidified, 
reeing from traces of oily impurity on porous porcelain, it was 
dlised from a mixture of ether and light petroleum : 

!0 gave 0*1706 CO, and 0*0416 HjO. 0 = 38*1; H = 3*8. 

CgHjjjOg requires C = 38’4 ; H=34‘0. 
i‘)'Oxyhutct>ne-aayY^^lracaThoxylic oddt 

H0-CH2-C(C02H)2- CHg-CHCCOgH),, 

teriiaents are in progress with a view, to determining whether this valuable 
‘J not he obtained in quantity by this method. 

<. XCIII. 6 C 
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crystallises in irregular plates, -which melt at 181° with a t 
evolution of gas. It is readily soluble in water or ethyl aceti 
only sparingly so in ether, light petroleum, or benzene. 

When titrated with W/IO sodium hydroxide, 0*0618 neu 
0*0432 KaOH, whereas a tetrabasic acid, CgHioOg, should ne 
0*0395 NaOH. 

When this acid is heated with concentrated hydrochloric^ ai 
the resulting viscid oil distilled, it is converted into cis-cyclo 
1 : 3-dicarboxylic acid. 

S-Hydroxybutane-aayy-tetracarboxylic acid (4 grams) was 
with concentrated hydrochloric acid (15 c.c.) for half an hou: 
excess of hydrochloric acid was then evaporated, and the residua 
brown oil purified by distillation under diminished pressure (3( 
when practically all passed over at 220—230° 

The distillate rapidly solidified when cooled in a freezing n 
and, after draining on porous porcelain, it was crystallised from 

0‘1099 gave 0-2002 COg and 0*0591 HgO. C = 49*7 ; H = 6'{ 
CgHgO^ requires 0 = 50*0 ; H = 5*6 per cent. 

That this acid was cM-cyc^obutane-l : 3-dicarboxylic acid waa 
by its melting point, 127—130°, which was unchanged when 
with a sample obtained by a different method. 

III. With Potamum Hydroxide.— 'Wiiyl ;3-m ethoxy methylm; 
(30 grams) was mixed with cold alcoholic potash (30 gn 
koH) and allowed to stand overnight, when a large amo 
a gelatinous potassium salt had separated. Water was addf 
the excess of potassium hydroxide removed by carbon dioxide. 

After extracting the unchanged ester with ether, the a 
solution was freed from alcohol by evaporation, acidified, and ex' 
ten times with ether, when, on evaporation, 13 grams of a vis 
w%ro obtained. 

As this acid gave no satisfactory results on analysis, it was 
with excess of barium carbonate, filtered, and the aqueous & 
evaporated, when the barium salt, which was more soluble in col 
in hot water, separated in crystalline crusts. These, when seen 
the microscope, were found to consist of thin, irregular plates, 
drying at 100°, the salt was analysed ; 

0*2026 gave 0*1515 BaSO^. Ba = 44*0. 

CyHjoOjBa requires Ba = 44*1 per cent. 

The pure barium salt was dissolved in water, acidified with 
hydrochloric acid, and the solution extracted several times witl 
ether, when a viscid oil wa.s obtained which showed no signs of ci 
Using. After standing for some days in a vacuum over salj 
acid, it was analysed : 
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7 gave 0-2286 00^ and 0*0793 H^O. 0 = 48*9 ; H = 6*9. 

CyHijOj requires 0 = 47*7 ; H = 6*8 pec cent. 

)ngh the analysis was not very satisfactory, it seemed probable 
s oil consisted of a-metkoxymethylglutariG add^ 
C02H-CH(CH2*0Me)*CH2-GH2-C02H. 
impts to convert it into cyc^obutane-1 : 3-dicarboxyUc acid were 
ss^. 

Mhyl p-Bromomthylmdonatey CH2Br*0H(C02Et)2. 

;he preparation of this ester, ethyl jS-methoxymethylmalonate 
ims) was mixed with aqueous hydrogen bromide (saturated 
100 grams) and allowed to stand for three hours at the ordinary 
iture. On pouring into water, a heavy oil separated, which 
isolved in ether ; on evaporation of the washed and dried 
[ solution, a pale yellow oil was obtained, which was fraction- 
ider diminished pressure (20 mm.), when practically the whole 
I at 120—124-^. 

ite of its constant boiling point, this oil only gave approximate 
on analysis, owing to the ease with which it loses hydrogen 

3 : 

18 gave 0*1392 AgBr. Br = 20'9. 

mple which was not distilled gave a slightly more satisfactory 

)8 gave 0-1579 AgBr. Br = 25*8. 

CgHjjO^Br requires Br = 31‘6 per cent. 

I ^-hrmnoimtkylTmlonate is a pale yellow oil with an odour 
;g that of chloroform. 

ction of Ethyl ^-Bromoniethyl?7ialo7iat6 . — The ester (5 grams) 
solved in dilute acetic acid and gradually treated with zinc du^ 
ims), the reaction being completed by warming on the 
The filtered solution was extracted with ether; the ethereal 
a washed, dried, and evaporated, and the residual oil was 
ped with excess of alcoholic potash. After removing the 
, by evaporation, the solution was acidified and extracted with 
vhen a crystalline acid was obtained, which, after recrystallisa- 
m ether, melted at 130^ : 

53 gave 0 1726 CO^ and 0-0544 Kfi. 0 = 40*5 ; H = 5-2. 

C^HgO^ requires G = 40'7; H = 51 per cent, 
acid consisted therefore of methylmalonic acid, a conclusion 
was confirmed by direct comparison with a sample of methyl- 
c acid obtained by a different process. 


0 c 2 
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’Ethyl Dicarhoxyglutarate, (C02Et)2CH‘CH2*CH((J02Et)2. 

(I) it has already been mentioned (p. 1780) in describii 
fractionation of the condensation product of monochloromethy] 
and ethyl sodiomalonate, that a third fraction, boiling at 140-, 
was obtained. This was carefully refractionated, when it was foi 
boil constantly at 208719 mm, : v 

017 1 1 gave 0’3361 COg and 0'1148 HgO. 0 = 53-6 • H = 7 -l 

C 15 H 04 OS requires C = 54-2 ; H = 7'2 per cent. 

That this substance was undoubtedly ethyl dicarboxyglutarj 
shown by the fact that, when hydrolysed with hydrochloric' 
yielded glutarie acid, melting at 97 °, and no alteration in the : 
point was noticed when was mixed with a sample of glutai 
obtained in another way. 

(II) The ease with which ethyl /3-methoxymethylmalonate cm 
with loss of methyl alcohol has already been referred to in the 
auction (p. 1779), and is clearly shown by the following experir 

The low boiling fraction from several condensations, which co 
mainly of ethyl malonate, but which also contained some 
/J-methoxymethylmalonate, was fractionated under the or 
pressure. After some et-hyl malonate had passed over, the 
mometer began to rise rapidly, and the residue was therefore di 

^ 

lhat this was ethyl dicarboxyglutarate was proved by its I 
point, and by the fact that, on hydrolysis, it gave glutarie acid. 


tcnoxyouiane^aayy-tetracarhoxylaie, 

Me0‘CH2-C(C02Et)yCH2*0H(C02Et)2. 

LbS T, g‘7^) “d -nc chloride (J gram) and boiled for ( 
m mutes Ibe colourless liquid was cooled, poured into water a 
which separated was dissolved in ether. After eraporalion 

' 7 mni ) wh''"'"’fr' *'i diminished pi 

' n 1 n. A fractionations, it distilled at 210 - 

0-1.10 gave 0-2417 COj and 0-0797 HjO. C = 54-5 • H-7'3 

»!...« ib, r rjz 
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five times with ether, when a viscid oil was obtained which 
crystallise even on long standing. 

Jarp analytical results could not be obtained, an aqueous solution 
tcid was made faintly alkaline with ammonia, and the silver salt 
iated with silver nitrate. After drying over sulphuric acid, it 
dysed : 

i8 lave 01311 CO^ and 0’0331 H^O. 0 = 15 8; H = l-6. 

CgHgOgAg^ requires C = 15'6 ; H= 1*2 per cent. 

3 therefore seems little doubt that the oily acid consisted of 

'cyhutam-ajciyy-tetracarhoxylic acid. 

olysis with Rydrocklwtc acid. — Ethyl S-methoxybutane-aayy- 
boxylate (4 grams) was mixed with 50 per cent, hydrochloric 
h c.c.) and digested on the sand-bath for twelve hour-’, when 
te hydrolysis had taken place. On removing the excess of 
hloric acid by evaporation, an oil was obtained which rapidly 
)d. A fter draining on porous porcelain, the acid was crystallised 
ther, when it melted at 127 — 130'^ and consisted of cis-cyclo- 
-1 : 3-dicarboxylic acid. 

k2 gave 0-2084 OOo and 0-0588 H^O. C = 49-8; H = 5'7. 
CgHgO^ requires 0 = 50*0 ; H = 5-6 per cent. 

Methylatinn of Ethyl ^-Methoxymcthylmalonate. 

las already been mentioned (p. 1779), that when ethyl 
0 xy methyl malouate is treated with sodium ethoxide and methyl 
the reaction does not take place normally, but results in the 
on of ethyl pentane-/3/3SS-t8tracarboxylate. 
ita (1-1 grams) w.is dissolved in alcohol, and to the cold sodium 
9 , ethyl ^-methoxymethylmalonate (10 grams) and methyl 
7 grams) were added. The solution, which became slightly 
was allowed to stand for two hours, and then < heated on the 
ath for fifteen minutes, when it was found to bo quite neutral, 
was added, and the oil which separated was dissolved in ether ; 
ereal solution was dried ai^d evaporated, when a colourless oil 
:ained which, after two fractionations under diminished pressure 
1.1, distilled at 215° ; yield 50 per cent. : 

18 gave 0-2310 CO 2 and 0*0700 H;20. C = 56-3 ; H = 7-5. 

Cj^HggOg requires C = 56‘7 ; H = 7*8 per cent, 
ethyl pentane-^jSSS-tebracarboxylate (3 grams) obtained in this 
IS mixed with excess of concentrated alcoholic potash and heated 
teen minutes on the water-bath, when it was completely 
^sed. After removing the alcohol by evaporation, the aqueous 
1 was acidified and extracted with ether, and the ethereal solution 
ijd evaporated ; a crystalline acid was obtained which, afwr 
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recrystallisation from a mixture of ether and benzene, melted 
with dgorous decomposition. 

This acid was shown to consist of pentane-)^jSSS-t6tracftrboxj 
by direct comparison with a sample of this acid obtained 
method described by Gutbzeit and Dressel (Amateh, 1896 
182). 

In order to leave no doubt as to the identity of this acid, 8 
was heated to 180^ until no further evolution of carbon diox 
place ; the acid solidified on cooling, and was crystallised from 
0’1098 gave 0*2115 OOg and 0'0734 HgO. 0 = 52*6; H = 7 
requires 0 = 52-5 ; H = 7*5 per cent. 

This acid, which melted at 94 — 95°, therefore consisted of 
of the cis- and f raws- forms of s-dimethylglutaric acid ; Guth 
Dressel {loc. cit.) give 91° as the melting point. 

When heated with acetyl chloride, it was converted i 
anhydride, which, after crystallising from light petroleum m' 
93—94° (Auwers and Kbbner, Ber.j 1891, 24, 1930, give 95°) 
0*1475 gave 0*3183 00^ and 0*0930 Kfi, 0= 58*8; H = 9*i 
CyH^oOg requires 0 = 59*1 ; H = 7*0 per cent. 

Bthyl Carhoxy-a-acelylglutarate, (C02Et)2CH'-0H2*0HAc*C0.- 

In preparing this ester, two methods have been used, as sta 
the introduction ; the following one gives much the more satis 
result. 

Ethyl ^-methoxymethylmalonate (40 grams) was mixed with 
acetoacetate (30 grams), acetic anhydride (40 grams), and zinc c 
(2 grams), and the whole boiled in a reflux apparatus for on( 
The zinc chloride rapidly dissolved, and the mixture became deef 
in colour. 

After cooling, the solution was poured into water, and the oi 
separated dissolved in ether ; the ethereal solution was washed^ 
and evaporated, and the residual oil was fractioned under dimi 
pressure (20 mm.). After some unchanged ethyl /3-methoxyn 
malonate had passed over, the temperature rapidly rose, and the 
of the remainder distilled constantly at 197° The yield was ' 
cent. : 

0'0866gave 0-1751 C0j>Qd 0-0588 H^O. C = 55-2 ; H = 7-5j 
requires 0 = 55-6 ; H = 7-3 per cent. 
m,J carhoxy-a-acetylglutarate is a pale yellow oil with a, 
e erea odour. Its alcoholic solution gives an intense purplish- 
coloration with ferric chloride. 

Hydrolysis of Ethyl Carloxy-a-amtylglutarate.—The ester (3 g 
wa^ mixed with concentrated hydrochloric acid (25 c.c.)'and heal 
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^ apjlaratus for six hours, the condenser being removed from 
5 time to allow the alcohol to escape, 
evaporating the hydrochloric acid, a viscid oil was obtained, 
slowly solidified and evidently consisted of the hydrate of 
^butyric acid. The semicarbazone prepared from this melted at 
L76° (Haworth and Perkin, Trans., 1908, 93, 589), and this 
^ point was unaltered when the substance was mixed with a 
; 611 of the semicarbazone of y-acetobutyric acid obtained by a 
! at method. 

Condensation of Monochloromethyl Ether and Ethyl 
isoFropylsodiomalonate. 

sarrying out this condensation, finely -divided sodium (11 ’5 grams) 
uspended in anhydrous ether (300 c.c.), and ethyl isopropyl- 
ate (101 grams) was added. A vigorous reaction immediately 
place, and in about two hours all the sodium had dissolved, no 
n compound, however, separating out. 

solution was cooled, and monochloromethyl ether (50 grams) 
red in twice its volume of dry ether was gradually added, care 
taken that no rise in temperature should take place. Much 
n chloride immediately separated, and, after standing for two 
at the ordinary temperature, ‘the mixture was heated on the 
'bath for fifteen minutes. Water was then added, and the ether 
[separated, dried, and evaporated. 

pe residual oil was fractionated under diminished pressure (20 mm.), 
i, after several fractionations, the main portion boiled at 
432 ^ : 

:435 gave 0*3102‘002 and 0’1137H20. 0 = 58*9; H = 8-9. 

^ 12 ^ 22^5 requires 0 = 58*5 ; H = 8*9 per cent. 

'hyl P^m^thaxymethyl-^-hop'opylmalonate, 

CHMe2-C(CH2'0Me){C02Et)2, 
colourless, mobile oil possessing a pleasant ethereal odour. 
Methoxymethyl'^-isopropylmalonic acid, 

CHMe2-C(CH2-0Me)(C02H)3. 

le pure ester (40 grams) was mixed with excess of alcoholic 
ssium hydroxide (30 grams KOH) and allowed to stand in the 
overnight. It was then boiled until hydrolysis was complete; 
iv was added, and the solution evaporated until free from alcohol, 
ified, saturated with ammonium sulphate, and extracted ten times 
ether. The ethereal solution was dried and evaporated, when a 
d oil was obtained. In order to obtain the pure acid, the oil was 
>l7ecl in water and boiled with an excess of barium carbonate ; on 
eutrating the filtrate, the barium salt separated in crystalline 
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crusts, which, under the microscope, were seen to consist of microscopic 
^plates, After drying at 100®, it was analysed ; 

0-1300 gave 0-0903 BaSO^. Ba = 40-9. 

0-1425 „ 0-0990 BaS 04 . Ba = 40-9. 

CgHijOgBajIHjO requires Ba = 4M per cent. 

The barium salt was dissolved in water, the solution acidified, and 
extracted ten times with washed ether, when a colourless [jl was 
obtained which gradually solidified. After draining on 
porcelain, it was crystallised from a mixture of benzene ac^f 
petroleum, from which it separated in colourless plates : 

0 1450 gave 0-2671 CO 2 and 0-0943 HoO. C = 50-2i H^7-2 '- 
CgHj^O. requires C = 50-5j H = 7-4. 

^■MtthoxymfAhyl'fi-\^(ijpropylfjiidoniG acid melts at 83 — 84®. It is 
readily soluble in water, benzene, ether, or chloroform, but only 
sparingly so in light petroleum, even on boiling. 


(i Metkoxymethjlhovaleric Acid, CHMe^'CH(CH 2 -OMe)-COgH. 

/3-Mothoxymethyl-j3-isapropylmalonic acid (30 grams) was heated at 
180® for half an hour, when all evolution of carbon dioxide had 
ceased . 

Tiio crude monobasic acid was mixed with alcohol (50 c.c.) and 
sulphuric acid (5 c.c.), and heated in a reflux apparatus for four 
houi-s on the water-bath. The alcoholic solution was poured into 
ether, and the ethereal solution washed, dried, and evaporated. The 
residual oil was fraciionated, under diminished pressure (100 mm,), 
when practically the whole distilled at 120—130®. After two 
fractionations, it boiled constantly at 126°/100 mm. ; 


0*1179 gave 0-2699 CO^ and 0-1047 Hp. 0 = 62*5 ; H = 9-9. 

requires C = 62-1 j H = 10-3 per cent. 

Ethyl ^-rmihoxymethyli^ovahrate is a colourless, mobile oil with a 
pungent odour resembling that of ethyl isovalerate. In order to 
obtain the acid in a pure state, the ester (19 grams) was mixed with 
concentrated alcoholic potassium hydroxide (10 grams KOH) and 
allowed to stand m the cold overnight, when it was found that nearly 
complete hydrolysis had taken place. Water was added, and the 
excess of alkali removed with carbon dioxide. 


After extrwting any unchanged ester with ether, the solution was 
freed f.om alcohol by evaporation, aoidided, and the acid extracted 
several Umos w.th ether. The ether was dried and evaporated, and 
he «sniual 0,1 fractionated under diminished pressure (100 mm.), when 
It was found to boil fairly constantly at 165—170® 

of obtained, owing to the tendency 

of the actd to lose methyl alcohol, as is shown the fpljowing 
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methoxyl determinations, which were made with two different 



0’3761 gave 0*5885 Agl. MeO-20'6, 

0'1903 „ 0*2619 Agl. MeO-lS'l. 

(\HnO 3 requires MeO = 21 *2 per cent, 
^^Meth^ymeikylvs^valeric acid is a colourless oil possessing a very 
rancid odour. It is readily soluble in most organic solvents. Owing 
to the difficulty experienced in obtaining the acid in a pure state, the 
silver salt was prepared by adding silver nitrate to a faintly alkaline 
solution of the ammonium salt ; it is readily soluble in hot water, and 
separates, on cooling, in colourless needles : 

0*1055 gave 0*1274 CO 2 and 0*0461 H^O. C = 32*9 ; H = 5*0. 

0*1162 „ 0*0501 Ag. Ag«43*l. 

C 7 H^]i 03 Ag requires C = 33*2 j H = 5*l ; Ag = 42*7 per cent. 

The author wishes to thank Professor W. H. Perkin for the interest 
which he has taken in this work, and also Mr. P. B. Dehn, M.Sc,, for 
carrying out some of the preliminary experiments and some of the 
analyses. Much of the expense of this research has been met by a 
grant from the Research Fund Committee of the Chemical Society, for 
which the author is much indebted. 

The Sciiuxck Labokatory, 

The University, Manchrsteb. 


CLXXVL — The Effect of Constitution on the Rotatory 
Power of Optically Active Nitrogen Compounds. 
Part 111. 

By Reginald W^illiam Everatt and Humphrey Owen Jones. 

In continuing the investigation of the relation of optical rotatory 
power to constitution in the optically active quinquevalent nitrogen 
compounds (Thomas and Jones, Trans., 1906, 89, 280; Jones and 
Hill, Trans., 1908, 93, 295; Everatt, ifi id., 1225), it appeared to be 
of interest to examine compounds containing the p-tolyl group in 
order to compare them with those containing the ^-bromophenyl 
group which had been examined previously. 

Three compounds having the requisite structure and containing the 
p-tolyl group have been prepared and examined by Wedekind {Zeitsch, 
phyeikal Ghem.^ 1903, 45, 235) and Wedekind and Oberheide (Ber.y 
1904, 37, 2712), but attempts to resolve these compounds .into 
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IhJir optically active constituenta by meaBS of camphorsulphonic - acid 

""rfarTtve e.amiaed only one of these compounds, namely 
„ lib -ylmethylallylammcninm iodide, and to has been resolved 
, t ooticallv active constituents by crystallising its^ hydrogen 
t‘a tratofiL alcohol and ether. We have made determinations of 
:.otatory power Of the active ion and of *^^“7 

results are delibed in this paper, and compared with those alr^y 
obtained for the corresponding compounds containing the phenyl or 

the p-bromophenyl group. , , j -v , . 

This is another instance to be added to those already described, m 
which resolution can be effected by means of the weak acids, tartaric 
or aimphoi ic acid, wlien the much stronger acids, camphorsulphomo or 
bromocamphorsulphonic acid, have failed to effect resolution. 

;>-TolylbenzylmethylaUylammonium iodide was prepared by the 
union of bonzylmethyl-jrj-toluidine andailyl iodide mixed in molecular 
proportion.s ; the mixture slowly darkened and deposited a crystal- 
line sulifi, but wo never ob.servcd the violent combination described by 
Wedekind and Oberheide {loc. ciL). When dried on a porous plate 
and crystalli^Ofl twice from alcohol and ether, the salt was obtained as 
a white, crystalline powder, which melted sharply at 145— U6° 

y^-Tolylhmzylmtlhylall^lamnoiduvi hydrogen d-tartrate was prepared 
hy mixing molecular proportions of the ammonium hydroxide and 
tartaric acid in dilute alcoholic solution and evaporating on a water- 
bath until the solution became turbid ; alcohol was now added until 
llie solution was clear, and from this the salt was precipitated by the 
addition of ether as a fine, crystalline powder with a slight brown 
colour. The addition of ether was found to require great care, as its 
too rapid addition resulted in the deposition of an oil, which, if 
deposited in any considerable quantity, prevented the crystallisation 
of the salt. When the oil was deposited in small quantity only, 
then, oi\ standing, the sticky precipitate gradually became crystalline. 
Tho salt was then re crystallised in the same way, using the same 
precautions, and was thus obtained in clusters of white needles melt- 


ing at 1^4 —8b” The rotatory power of the salt in aqueous solution 
was found to dimini.>h, to become negative, and gradually to approach 
a constant value after about thirteen recrystallisations : 

0 2 133 gave 0-4884 CO., and O' 1395 H^O. C = 62'7; H = 7*3. 

C.^oH2-0gN,ir20 requires 0 = 62’95 ; 11 = 6*95 per cent. 

4his salt, like the other hydrogen tartrates of substituted ammonium 
ions, crystallises with water of crystallisation even when deposited 
from absolute alcohol. 


Iho following determinations of rotatory power were made, a 2-dcm. 
tubb being used in all cases : 
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After tUrteen recry stallisations, 0*1248 gram in 20*069 grams of 
solution gave [aj^ - 0*60° at 20° ; hence [ajo - 48*2° and [M]d ^02° ; * 
0*1041 gram in 20*436 grams of solution gave aj) -0*49°; hence 
48*1° and [M]j> -201°. 

After fifteen recrystallisations, 0*1006 gram in 17*930 grams of 
solution gave ai> 0*54° ; hence [ajo - 48*1° and [M]o --201° 

Taking the value of [Mj^ for hydrogen tartrate ion to be + 42° at 
20° (Landolt), the value of [Mjp for the basic ion is - 243° at 20°. 

The influence of temperature on the rotatory power of this salt was 
investigated in the usual way, and the values of the molecular rotatory 
powers of the ion for the temperatures between 0° and 60° were 
deduced. The densities of the solutions have been taken to be those 
of water at the same temperatures, and Landolt’s values for the 
rotatory powers of the hydrogen tartrate ion have been taken, 

0*1144 Gram of salt in 20*815 grams of solution ; 


t. 

Od. 


[M],. 

[Mjn fcr basic ion. 

5" 

-0*55“ 

-50-0° 

-210'’ 

- 252“ 

12 

0*54 

49-5 

207 

249 

22 

0-53 

481 

202 

244 

34 

0*52 

47*1 

197 

239 

40 

0*505 

45-6 

191 

233 

51 

0*50 

44*03 

188 

230 


The value of [M]d for the basic ion at 15° may therefore be taken 
as -246°. 

p-Tolylbenzylmethylallylammoniura iodide was precipitated from 
aqueous solutions of the tartrate by neutralising with sodium 
carbonate and adding excess of concentrated potassium iodide solu- 
tion. The active iodide was thus obtained in large, lustrous needles, 
melting at 144 — -145°. A mixture of the active and inactive iodides 
melted at 143 — 144°, 

Determinations of the rotatory power of the Isevorotatory iodide 
were made in alcohol and in chloroform solution : 

In alcohol: 0*0676 gram in 15*030 grams of solution (d = 0*800) 
gave tti) -0*48°; hence [a -66*7° and [M]o -258°. 0*0752 Gram 
in 13*482 grams of solution (d = 0*808) gave ai>-0*60; hence 
Wd -66*5° and [M]n -257*4° 

In chloroform : 0*085 gram in 27*360 grams of solution (<i = l*491) 
gave tto - 0*62° fifteen minutes after making up the solution ; hence 
Hb -66*9° and [M]j, -259° 

After one hour, od -0*57°; after two hours, an -0*53°; after four 
hours, do - 0*47° ; after eight hours, - 0*41°, and after thirty-six 
hours the solution was inactive ; hence the value for [M]d at the 
time of making up the solution is - 267*4° 

A second determination with 0*0639 gram in 25*218 grams of 
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solution (f/= 1-490) gave -0*52''; hence [aj^ -66-8® and 


[M1„<-26P. 

A comparison of these results with those obtained for the corre- 
sponding phenyl compound (Pope and Harvey, Trans., 1901, 79, 828) 
and bromophenyl compound (Everatt, Trans., 1908, 93, 1236) is made 
in the following table : 

[M]„ for iodide. 


Melting point 


r,erizyliiiethylallyl. of iodide. 

riien)l 140—142*’ 

;j linniiophenyl 134—135 

^?.Tolyl 145-14G 


[M]d for ion ^ ^ > 

at IS”, in alcohol, iu chloroform. 
167“ — 20r 

-191 -242“ -346 

-246 -257 -267 


It is noteworthy that the rotatory power of the ion of the compound 
containing the /j-tolyl group is much greater than that of either ,of 
the corresponding compounds containing the phenyl or the y>-bromo- 
phenyl group, although the latter is much the heaviest of the three 
groups. Farther, although in the compound now described there are 
two groups, the benzyl and ^-tolyl groups, which have identical 
masses, the rotatory power is still large. This may well be discussed 
in connexion with the values for the product of asymmetry for this 
compjound. 

The difference between the observed values for the rotatory power 
of the iodide in alcohol and in chloroform is unusually small in this 
case, and reminds one of the case of phenylbenzylmethyliffobutyh 
ammonium iodide (Thomas and Jones, loc. cit). 


A consideration of the values of the product of asymmetry, calcu- 
lated for this compound according to the method used in former com- 
munications, shows at once that it is not possible to reconcile the 
experimental results with these values. 

Taking the three possible configurations for the compound repre- 
sented by the plane projections : 


.CgH^Mo CgH.Me, ^C.H, 


Me^ 


OgH^Me,. 


'Me 


tis Me' 'C-H. 

IS ni <1 , . 

we obtain the values for the product of asymmetry which are given 
m tlie table, together with those for the corresponding phenyl and 
;>-broniopheuyl compounds. 


[ML for 
ion nt 15“. 

167“ 

p-l>romu[)heiiyl 1^1 

246 


Pi X 10“. 

0*07 

- 7’7 

3*9 


?2Xl0l 

4-87 

071 

0-00 


X 103. 
- 1*66 
14*6 
3*9 


wilfZrh.l"T'L‘^ of tf'esa thr.e compounds 

W.U g,ve values of p wh.oh are in the same order as the values Vf the 



chemicai constitution and physiological action. 1793 

molecular rotatory powers, and we are therefore forced to the con- 
clusion that the constitution of -the groups exerts so great an influence 
on the magnitude of the rotatory power that the effect of niass is 
largely veiled by it. 

Other compounds containing the p-tolyl group are now under 
investigation, and it is hoped that two complete series, corresponding 
with the two series of compounds containing the phenyl group, will be 
resolved, so that we can again compare the effects produced by the 
different aliphatic groups on the rotatory powers of the ions containing 
them. 

The expenses of this investigation were defrayed by grants made 
by the Government Grant Committee of the Royal Society, for which 
we are glad to make this grateful acknowledgment, 

UNivERsiry Chemical Laboratory, 

Cambridge, 


CLXXVIL — Relation between Chemical Constitution and 
Physiological Action in Certain Substituted 
Aminoalhyl Esters, 

By Frank Lek Pyman. 

The desirability of producing a local anaesthetic to take the place 
of cocaine has led to the preparation of substances designed to 
possess the characteristic action of this alkaloid, whilst at the same 
time being free from its toxic effects. In recent years, investigation has 
chiefly been directed to substituted aminoalkyl esters, which contain a 
skeleton, !N'C*C*0’C0*R, similar to that part of the cocaine 
molecule which is printed heavily in the formula : 

CHa CH CH-OOa-CH, 

j CHj-ir CH-o-oC'CA- 

CH, CH CHj 

aod 'certain substances of this type, for example, “ stovaine,*' 
"alypin,” and “ novocaine,** have found application in medicine as 
local anaesthetics. The present paper records the preparation and the 
chemical, physical, and physiological properties of certain new amino- 
alkyl esters, Several of these possess local anaesthetic properties, some 
m a pronounced degree, but none are suitable for use in medicine as 
local ansesthetics, owing in some cases, to irritation produced on ipjeo* 



1794 PYMAN: RELATION BETWEEJf CHEMICAL 

tiorr, in others to a relatively high general toxicity. The phyeiological 
, examination of these substances (as hydrochlorides, except where 
' otherwise stated) was carried out by Messrs. H. H. Dale and C. T. 
Symons, of the Wellcome Physiological Research laboratories, to 
whom the author wishes to tender his best thanks. 

The nitrogen atom in cocaine is connected directly to one alkyl 
(methyl) group and indirectly through two chains of methylene (or 
substituted metljylene) groups to a benzoylated secondary alcoholic 
group. It therefore appeared of interest to prepare ^^‘dihenzoyloxy^ 
jMthyldkthylamine and p^-dibenzoyloxytriethylaminef 

CgH5*COO-CH2*Cir2-NR*CH2-CH2*0*CO*CBH5, 

which contain a nitrogen atom connected directly to one alkyl group 
and indirectly through two methylene groups to two benzoylated 
alcohol groups. 

These substances were consequently prepared by benzoylating the 
corresponding amino-alcohols. The methyl derivative has no local 
amesthetic action, and the ethyl derivative very little. Marked 
differences are shown by the two substances in other respects; in the 
rabbit, the ethyl derivative causes respiratory and cardiac depression, 
whilst the methyl derivative has no marked action on the heart or 
respirulion, but causes marked extensor convulsions reminiscent of 
those produced by a small dose of strychnine; in the frog, the methyl 
derivative causes primarily paralysis of the brain centres, whilst the 
ethyl derivative causes central paralysis, primarily affet^ing the 
spinal cord. 

The next point investigated was the introduction of two benzoyl 
groups into the molecule in a different manner, the substances pre- 
pared being respectively (iy'dibenzoyloxydiTnethylpropylarninie, ^y-di- 
bmzoyloxydiethylpropykmim, and ^y-dibenzoyloxy- 1 -propylpiperidim^ 

U‘CH2-CH(0-C0'C^H,)*CH2’0'C0-CgH5 

orC^Hj.N). 

These substances possess a very considerable local anaesthetic 
action, but their value is discounted by the fact that they are 
di.stinctly toxic and irritant, and also acid in reaction. Here, again, 
the (hethyl derivative has a depressant action on the heart, which is 
not observable in the case of the dimethyl derivative. Both the 
dimethyl and diethyl derivatives act on the central nervous system of 
the mammal, producing spasms faintly reminiscent of those caused by 
stryc nine, the dimethyl being the most active in this respect. In 

0 rog, the dimethyl derivative quickly paralyses the brain, but its 

on on t e spinal cord is comparatively slight, whilst the diethyl 
( envative lias a paralytic effect on the brain and spinal cord, the 
9- ei; being at least as markedly and rapidly affected as the former. 
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The naethobromide of the dimethyl derivative was also tested, and 
found to have a considerably feebler general toxicity 'than the hydro- 
chloride, the central convulsant action of the latter on the mammal 
being replaced dr obscured by a curare-like effect in the metho- 
bromide. 

The above benzoates were prepared from the corresponding amino- 
dihydroxypropanes of C, F. . Roth {B&r,, 1882, 15, 447). Roth's 
statements show that he had some difficulty in purifying dibydroxy- 
piperidylpropanc, and he does not state its melting point, but the 
substance may readily be purified by distillation under 80 mm. 
pressure, when it boils at 200—201° and solidifies on cooling; 
subsequent crystallisation from acetone yields the substance in large, 
monoclinic plates, melting at 79 — 80°. In the same communication, 
Roth gives an account of some attempts to prepare the dibenzoates of 
these amino-alcohols, but he was unable to isolate the dibenzoyloxy- 
derivatives of diethylpropylamine and l-propylpiperidine, and only 
obtained ^y-dibenzoyloxydimethylpropylamine in the form of its 
picrate, for which he gives the melting point 112° The dibenzoyloxy- 
derivatives of the three bases have now been prepared by the Schotten- 
Baumann reaction, but /Jy-dibenzoyloxydimethylpropylamine picrate, 
prepared from the pure crystalline hydrochloride, has been found to 
melt at 178—179° 

Certain dialkylaminoefchyl benzoates described by E. Schering 
(DjR.-P. 176080) have been stated to be useful local anaesthetics, and 
it therefore seemed of interest to prepare pipsridyUihyl benzoate (I), 
and ^4hp-hemoyloxy-l : ^‘diethylpiperazine (II) : 

fn.) ' 

ihese bases were obtained by benzoylating the corresponding amino- 
alcohols, of which one, 1 : i^'dietkanolpiperazine^ has not previously 
been described. Piper id y let hyl benzoate shows some local anaesthetic 
pioperty, but is distinctly irritant; its methobromide is neither 
anaesthetic nor irritant. s-Di-j6f-benzoyloxy-l : 4^diethylpiperazine 
shows very distinct local anaesthetic properties, but is the most 
poisoiious of the series, 50 milligrams causing rapid death in a rabbit 
weighing 1 kilogram; the appearance of the blood post mortem 
showed that the haemoglobin was decomposed. 

In two oases the phthaloyl group had been introduced into the 
molecule in the place of the benzoyl group ; thus dieihylaminoethyl 
'phihalak and piperidylethyl pluhalate, 

(E = NMe., or CsH^N), 
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have been prepared by the interaction of phthaloyl chloride and the 
corresponding ainino-alcohol in ethereal solution. 

iJifctbylaminoethyl phthalate hydrochloride was submitted to 
physiological examination, and appeared bo have neither anaesthetic 
nor irritant properties. 

lifotiio-a-hydroxy-Z ; ^-methylenedioxyethylbenzene (Barger and 
.Jowett, Trans., 1905, 87, 970) formed the starting point of another 
attempt. J^y condensing tliis compound (III) with dimethylamine, 
(i-hydroxy l^-Z : \-m^dhyUiiedioxyphenylethyldimethylamine (IV) was ob- 
tained, and this yielded, on benzoylation, ^d)(!nzoyloxy-^-Z ; i-metkyline-' 
dioxyyhewjlethyldim^lhylaviim (V) ; 


0—CIL 

c 

1 

o 

W 

0— CH. 

/\-u 

1 1 ^ 

/\-(3 


\/^ 

\/ 

\/ 

CH-OH 

CH-OH 

CH-O-CO-CjH, 

CHj’Br 

CH2-N(CH3), 

CH,-N(CH,), ‘ 

(111.) 

(IV.) 

(V-) 


This substance is a substituted aininoalkyl benzoate, and has very 
considerable anesthetic properties, but is unfortunately also toxic and 
irritant. 

Experimental. 

Those compounds described below which are aminoalkyl benzoates 
were prepared by the Schotten-Baumanu method. The corresponding 
hydroxy-derivative was dissolved in a large quantity of 10 per cent, 
sodium hydroxide solution, and well shaken with a large excess of 
benzoyl chloride. The crude ester was then, extracted with ether, 
removed from the ether with dilute hydrochloric acid, regenerated 
with sodium carbonate solution, and again dissolved in ether. After 
the other had been dried and distilled, the resulting aminoalkyl 
benzoate was purified in a suitable manne’Tin each special case. 

s-f^^-Menzoyloxymeihyldiethylamine, 

C,H5-CO*0*CH2*CH2*N(CH3)*CH2-CH2*0‘CO-C,H5. 

Seventeen grams of s-j3/3-dihydroxymethylethylamine gave, on 
benzoylation, 36 grams of ^-^ji-dihenzoyloxymethyldielkylamine^ a yield 
0 per cent, of the theoretical. This was purified by crystallisation 
of the h) drogen oxalate, and regenerated from the pure salt j it formed 
a colourless, viscid oil which did not crystallise. 

The hydrochlonds separates from absolute alcohol in diamond- shaped 
plates, which melt at 132^133^. It is readily soluble in water, 

giving an acid solution, and sparingly so in absolute alcohol. This salt 
is aqhyarous : 
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0-2474 gave 0-5692 OOj and O-ips H.O. C = 62-7 ■ H = 6-0 
0-2584 „ 0-1020 AgOl, Cl i9-8. 

Ci,H,i 04 N,HC 1 requires 0 = 62-7 ; H=6-0 ; Cl-9-7 per cent. . 

The hydrohromid, was obtained, by evaporation of its aqueous solu- 
tion, as an oil which gradually soUdified, forming clusters of hard 
plates. Aftw recrystallisation from dilute alcohd, it melts at 
124-126'’. It is anhydrous; and is almost insoluble in water, but 
fairly readily soluble in alcohol : 

0'1150 gave 0*0540 AgBr. Br = 20*0. 

CjgHjiO^N^HBr requires Br« 19-6 per cent. 

The hydrogen oxalate crystallises from boUing water in prismatic 
needles, melting at 169-170°; it is anhydrous, and is very sparingly 
soluble in cold water or ^ilcohol ; 

0-2030 gave 0-4476 COj a^d 0-1002 Kfi, 0=60*1 ; 

requires 0*60*4; H = 5*6per cent. 

The awriMxMe separates from alcohol in clusters of hard, prismatic, 
yellow needles, which melt at 109-110°; it is anhydrous, and is 
insoluble in water, but sparingly soluble in cold alcohol : 

O-UOO gave 0*04ll Au. Au = 29‘4. 

CjpHjiO^NjHAuCl^ requires Au =4^29*6 per cent. 

TheplatimWoride crystallises from alcohol in clusters otftne yellow 
needles, which begin to sinter at 87° and melt clearly at 95° ; it con- 
tains four molecuUr proportions of water of crystallisation, and is 
insoluble in water, but sparingly soluble in alcohol : 

01170, air-dried, gave 0-1694 COj and 0 0602 H„0. 0 = 39-5- H = 4-8 

0-0978 „ lost 0-0058 at 100°, H,0 = 6 - 9 . 

0-0920, dried at 100°, gave 0-0167 Pt. Pt = 18-2. 
(Cj5H2i0,N)jH2PtClj,4H20 requires C = 40-1 ; H = 4-6; HjO = 6‘3 per 
cent. 

(CiAiO.N),HjPtCle requires Pfc = 18*3 per cent. 

Thepicrafe crystallises from alcohol in long, slender, yellow needles, 
which melt at 136— 137°. 

The r^hobromide was obtained in long, fine needles by the addition 
of methyl bromide to a cold alcoholic solution of the base. After 
crystallisation f^m alcohol, it formed long, fine needles, which melted 
dcohol~”^° sparingly soluble in cold 

0-1676 gave 0-0744 AgBr. Br = 18*9. 

CigHjiO^N,CH,Br requires Br«18*9 per cent. 
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^-Sa-Dihenzoylo^tnethylamiw, 

C,H5-C0'0-CHj-CHj-N(C8H5)-CHj-0H2-0-C0-C,H5. 

Ten grains of g-; 3 ; 8 -dihydroxytri 6 thylamine gave, on benzoylation, 18 
irrams of s-Bp-diienzoyloxylriethylamif^< t''® being 70 per cent, 
of the theoretical. This was purified by crystallisation of the hydrogen 
oxalate, and regenerated from the pure salt; it formed a colourless, 
viscid oil, which did not crystal liso. ^ . 

The hydrochloride separated from its aqueous solution as a, viscid oil, 
which gradually solidified, after the addition of a little alcohol, on 
evaporation in a vacuum over sulphuric acid. On recrystallisation 
from benzene, it was obtained in matted clusters of fine needles, which 
melted at 110~*111°, and contained half a molecular proportion of 
alcohol of crystallisation; the alcohol is gradually lost at HO'", but is 
not entirely removed before further decomposition of the salt com- 
mences. This salt is very readily soluble in water, giving an acid 
solution, and readily so iu alcohol : 

O'UIO gave 0'3260 COg and 0'0874 HgO. C = 63'l ; H-6'9. 

0-2582 „ 0-0960 AgCl 01 = 9*2. 

02 oH 2 g 04 N,HCl,^C 2 HgO requires 0 = 62-9; H = 6*8; 01 = 8*8 percent. 

The hydrogen oxalate crystallises from boiling water in glistening 
needles, which melt at 157—158''; it is anhydrous, and is very 
sparingly soluble in cold water or alcohol : 

0-2106 gave 0-4734 CO 2 and 0-1096 H^O. 0 = 61-3; H = 5-8. 

requires 0 = 61-2-; H = 5'7 per cent. 

The auricldoride separates from alcohol in hard, yellow nodules of 
prismatic needles, which melt at 115 — 116°. It is anhydrous, and is 
iosoluble in water, but sparingly soluble in cold alcohol ; 

0*2940 gave 0-0850 Au. Au = 28*9. 

C 2 gH 23 ^ 4 ^»HAuCl^ requires Au = 28*9 per cent, 

T!he platinichloride crystallises from alcohol in fine, yellowish-brown 
needles, which have no definite melting point, but commence to soften 
and lose alcohol at 60°, and are completely molten at 95° It contains 
one and a-half molecular proportions of alcohol of crystallisation, and 
is insoluble in water, and very sparingly soluble in alcohol : 

0-a978,air-dried,gave 0-1594 002 and 0-0416 HgO. 0 = 44-4; H = 4-8. 

0-1020 „ lost 0-0064 at 100°. 02HeO = 6-3. 

0*1354, dried at 100°, gave 0*0244 Pt. Pt = 18-0, 

requires C=44'4; H = 4‘8; 

CgHgO = 6*0 per cent. 

(C^2o^2s^4^2)2>^2^tCig requires Pt = 17*8 per cent. 

Ihe picrale crystallises from alcohol in microscopic rosettes of 
yeljow needles, which melt at 136—137° 
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(CH8)jN-CH2’CH(0'C0-C,H5)-CH2-0-00-C6H,. 

Eighteen grams of )3y-dihydroxydimethyIpropjIamine gave, on 
benzoylation, 37 grams ol ^y-dihenzoyloxydwiethylpro'pylamine^ a yield 
of 75 por cent, of the theoretical. The substance was purified by 
crystallisation of the picrate and regeneration from the pure salt, when 
it formed a colourless, viscid oil which did not crystallise. 

The hydrofMoride crystallises from ethyl acetate in long needles, 
which melt at 179 — 180°. It is anhydrous, and is very readily 
soluble in water, giving an acid solution, but fairly readily so in 
alcohol ; , 

‘ 0 1967 gave 0*4493 00^ and 0*1079 H^O. C = 62*3; H-6*h ' 

0*2076 „ 0*0794 AgCL 01 -9-6. 

requires 0-62*7 ; H-6*l; 01 « 9 *7 per cent. 

The nitrate separates from absolute alcohol in large, acicular 
crystals, which melt at ‘111 — 112°, It is anhydrous, and is sparingly 
soluble in cold water or alcohol : 

0*1408 gave 0*3004 00^ and 0*0722 H^O. 0 = 58*2 ; H = 5*7, 
requires 0=s58*4; H = 5'7 per cent. 

The auricJdoride separates from alcohol in clusters of glistening, 
golden -yellow needles, which melt at 161 — 162°. It is anhydrous, and 
is insoluble in water, but sparingly soluble in cold alcohol : 

0*1417 gave 0*0416 Au. Au=:29*4, 

CjgHgiO^NjHAuOl^ requires Au = 29’6 per cent. 

The platinicJdorvie crystallises from water in clusters of pale yellow 
needles, which melt at 174 — 176°. It is anhydrous, and is insoluble 
in water, but very sparingly soluble in cold alcohol : 

0*1275 gave 0*0230 Pt. Pb=18*0. 

{Ci 9 H 2 i 04 N) 2 ,HPtC]g requires Pt = 18^3 per cent. 

The methoh'omide crystallises from ethyl acetate in clusters of 
monocUnic plates, which melt at 94 — 95° It contains one molecule 
of water of crystallisation, and is readily soluble in water or 
alcohol : 

0*1334, air-dried, gave 0*2660C02land 0*0710 H^O. C = 54*4 ; H = 6*0, 

0-2288 ^ „ 0*0986 AgBr. Br=18*0. 

^9^^2A^>CIl3Br,H20 requires Css 54*5 ^ H = 6*0 j Br= 18*2 per cent. 

The picrate has already been described by Roth {loc. ctf.), and 
characterised as yellow, silky plates (from water) which melted at • 
112° For comparison, it has been prepared from the pure hydro- 
chloride by precipitation with picric acid, and recrystallised from 
alcohol. It formed glistening, yellow scales, which melted ,at 

.‘602 
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178 — 179 ° After recry stallisatioa from water, the sabstance 
melted at the same temperature, and, on analysis^^ proved to be the 
DortTkal »ait : 

0-2004 gave 0-3952 COg and 0-0784 Bfi, 0 =« 53 * 8 ; 

requires C~ 53 ’ 9 ; H!= 4‘4 per cent, 

^y-Dibeiizoyloxydklhylprop^lammi, 

(C 2 H 5 ) 2 N‘CH 2 'CH(O-C 0 ‘CeH,)‘CH,-O*OO'CgHg. 

Twenty grams of /?y- dihydroxy die thy Ipropy laming gave, on 
benzoylation, 40 grams of ^y-dibenzoyloxydietkr/lpropyiaminej a yield 
of 83 per cent, of the theoretical The substance was parihed by 
crystallisation of the picrate, and regeneration from the pure salt 
when it formed a colourless, viscid oil which did not crystallise. ^ 
The hydrochloride crystallises from ethyl acetate in. colourless 
highly-refracting plates, which melt at 125 — 126 °. li is anhydrous' 
and is very readily soluble in water, giving an acid solution, but 
sparingly so in cold alcohol or ethyl acetate ; 

0-2678 gave 0-6334 CO^ and 0-1572 H^O. C« 6 t '5 : H=== 6-6 
0-2324 „ 0-0854 AgCl CJ = 9 - 1 . 

requires 0 = 64 - 3 ; H = 6 - 7 ; Cl =i 9*1 per cent. 

The nitrate crystallises from ethyl acetate in clusters of short 
tee^lles, which melt at 123 - 124 “. It is anhydroas, and is sparinal, 
soluble m water, but fairl, readily so in cold alcohol or ethyl acetate : 

0'1502 gave 0-3292 002 and 0 0813 HjO. . 0 = 59 - 8 ; H = 6 -l. 

OjiHjjO^N.HNOj requires <! = 60 - 2 ; H = 6-3 per cent 
imperfectly-formed, acicular crystals, which melt at 120 — 121 “ It k 

Sr*’ ™ 

0-1346 gave 03058 COs and 0 - 0744 H, 0 . C = 62 - 0 ; H = 6-2. 

^irfl 2 tW,N.C,H, 0 , requires C = 62-0 ; H = 6 -l per cent. 

VeiW rf of long, 

yellow, sjJky needles, which melt at 121 — 122 ° Tf a ^ 

and is inseluble m water, but sparingly soluble in 'cold alcoM f "' 

0 3138 gave 0-0900 Au. Au=t 28 - 7 . 

^' 21 ^ 250 , N,HAuCl, requires Au = 28 ‘4 per c^t. 

^ ^ p atimcldonde crystaUises from alcohol in hard dusters of 
yc lowish-hrown, monoolinic plates, which melt at 17 ^ 177 “ It is 

LcoLlT'’ >" water, but sparingly soluble in cold 

0-1028 gave 0-0176 Pt. Pt = 17 -], 

(C.j,Hj 504 N),,H 5 PtCl; requires Pt = 17-4 per cent. 
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Tlie fykrals crystallises froift dilute aloobot in radial cluster^ of 
ytllow needles, which melt at 139— 140°. 

O5HjjK'0H2*CH(O-CO*CgH5)»C^*O-CO*CeH5.. 

Twenty grams of ^y-dihydroxy-l*propyIpiperidine gave, on benz* 
oylation, 40 grams of fiy-dihenzoyloxy-X^pro^lpiperidim in the form of 
a colourless, . viscid oil ; this aoltdided on stirring with a little 
alcohol, and, after recrystallisation from the same solvent, yielded 
30 grams of pUra base, that m, 65 per cent, of the theoretical. 

The base orystallises from alcohol in clusters of long, white, 
glistening needles, which melt at 64 — 65°; it is insoluble in water, 
and somewhat sparingly soluble in cold alcohol ; 

01630 gave 0'4320 CO^ and O'ldlO G = 72*3 ; H = 6*9. 

CgjHjjO^N requires G = 7r9 ; H = 6'9 per cent. 

The hydrochloride crystallises from benzene in clusters of mono- 
clinic plates,* which melt at 118 — 119°. It is anhydrous, and is 
readily soluble in water and alcohol, giving an acid solution : 

0’2444 gave 0*0834 AgCI. Cl == 8*4. 

CggHgjO^NjHCl requires 01-8*8 per cent. 

The nilrcUe separates from alcohol in glistening, diamond-shaped 
plates, which melt and decompose at 158°. It is anhydrous, and is 
very sparingly soluble in water, but spa?*ingly so in cold alcohol ; 

0*1504 gave 0*3384 00^ and 0*0810 HaO. C=-61*4; H = 6 0. 

CaaHgjO^NjHNOj requires G=a6l’3 ; H = 6*1 per cent. 

The awricA/ondfi crystallises from alcohol in golden-yellow, mono - 
clinic plates, which melt at 162—163°. It is anhydrous, and is 
insoluble in water, but sparingly soluble in cold alcohol : 

0-2097 gave 0*0585 Au, Au = 27*9. 

CgaHagO^NjHAuCl^ requires Au = 27*9 per cent. 

The pierate crystallises from alcohol in yellow, diamond-shaped plates, 
which melt at 167 — 168° 


Piperidylethyl Benzoate^ OgHj(,N*CHj»CHj*0*CO*CgHj. 

Ten grams of piperidylethyl alcohol gave, on benzoylation, 14*5 
grams of piperidylethyl benzoate, a yield of 82 per cent, of the. 
theoretical. The substance was purified by crystallisation of the 
hydrochloride, and regeneration from the pure salt, when it formed a 
colourless, viscid oil which did not crystallise. 

The hydrochloride crystallise from absolute alcohol in large, mono- 
clinic plates, which melt at 175 — 176° It is anhydrous^ and is easily 
soluble in water, giving a neutral solution, but sparingly so in alcot^ol : 
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0*1782 gave 0*4074 CO 2 and 0’U64 H^O. C=62*3 ; H=7'3. 

0-ail6 „ 0*1647 AgCI. C=13;l, 

C^^Hja 02 N,HCl requires C = 62-3; H:-7*5; CI = 15*1 percent. 

The /i^drodropiide Beparates from its alcoholic solution in glistening 
plates, which melt at 168—169° It is anhydrous, and is fairly readily 
soluble io water, but sparingly so in alcohol: 

0 2042 gave 0‘1214 AgBr, Br = 25’9. 

Ci^Hij^OaNjHBr requires Br = 25*4 per cent. 

The auricAloride crystaUises from alcohol in serrated needles, which 
melt at 119—120°. It is anhydrous, and is insoluble in water, hut 
somewhat sparingly soluble in cold alcohol : 

0‘1226 gave 0’0422 An. Au = 34*4. 

C^HjgOgNJIAuCI^ requires Au- 34*4 per cent. 

The picrate crystallises from alcohol in clusters of yellow needles 
which melt at 160 — 161° 

The mtihohromide crystallises from a mixture of alcohol and light 
petroleum in slender needles, which melt at 144—147°. It is 
anhydrous, and is readily soluble in water or alcohol : 

0-2138 gave 0*4318 CO 2 and 0'1260 HgO. 0-55*1 ; H = 6-6. 

O'lOSO „ 0 0600 AgBr. Br-24-3. 

CiJIigOjNjCHgBr requires 0-54*8 ; H-6*8 ; Brs=24'4 per cent. 


1 ; i-Diethmolpiperazin€j 

Six grams of piperazine and 14 grams of ethylene chlorohydrin were 
heated together for four hours at 105° The resulting dark brown oil 
was m;3de alkaline with 50 per cent, aqueous sodium hydroxide, diluted 
with 150 c.c. of alcohol, saturated with carbon dioxide, and filtered. 
The alcoholic filtrate was then dried with anhydrous sodium sulphate, 
filtered, and distilled. After the removal of the alcohol, the distillation 
was continued under 50 mm. pressure, when- the base passed over at 
^15-220 ; after crystallisation from absolute alcohol, 5 grams of 
pure base were obtained; this yield represents 41 per cent, of the 


the other usual organic 


0'1702 gave 0-3U6 CO, and 0-1618 H,0. C = 55-2 ; H=10-6. 

TI, ; 10-4 per cent. 

Jhe %*«««■»* crystallises from absolute alcohol in prismatic 
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plates, which contain two molecules of water of crystallisation. It is 
very easily soluble in water, but sparingly so in absolute . alcohol. 

After drying this salt melts at 200 202° : 

0*1940, air-dried, lost 0*0242 at 120°. HjO»12*6. 

0 1628, dried at 120°, gave 0*1886 AgCl. Cl = 28*7. 

C8 ^i 8^3^2’2H01,2H30 requires H20«12*7 per cent. 
^8 Hi 8^3^2»2HCI requires Cl = 28*7 per cent. 

The hy^ohrwMe crystallises from acetone in highly-refracting 
prismatic plates, which contain two molecules of water of crystallisa^ 
tion. It is very readily soluble in water, but sparingly so in alcohol 
or acetone. After drying at 120°, this salt melts at 190—192° : 
0*2622, air-dried, lost 0*0250 at 120°. 030=^9*5. 

01494, dried at 120°, gave 0*1674 AgDr. Br=:47*7. 

CgHi802N2,2HBr,2H20 requires H20 = 9*7 per cent. 
^8^i8^2^2t^H-Br requires Brs=47*6 per cent. 

The nitraU crystallises from absolute alcohol in diamond-shaped 
plates, which melt at 177-178° It is anhydrous, and is readily 
soluble in water, but sparingly so in absolute alcohol : 

0 1968 gave 0*2302 COg and 0*1134 Mfi, C = 31*9 ; H = 6*5. 

C8H,802N2,2HI^03 requires C = 32-0 ; H = 6-7 per cent. 

The aunchlwide separates from very dilute hydrochloric acid in long, 

light yellow, prismatic needles, which melt and decompose at 205 207°. 

It is anhydrous, and is sparingly soluble in cold water, but moderately 
SO in alcohol : 

0*1240 gave 0*0670 Au. Au = 46*0. 

^8^18^2 ^2 * requires Au = 46*2 per cent. 

The pwrate crystallises from alcohol in fine yellow needles, which 
melt and decompose at 245 — 246° 


&'I)i-^-benzoyloxy-l : 4-d 

C,H3-C0-0'CH3-CH2-N<™2;^H,^N-CH3-CH3-0-0C-0„H,. 


Three grams of 1 : 4-diethanolpiperazine gave, on benzoylation, a 
quantity of solid &-di-p-‘benzoiJoxt/ A : i^Uthylpiperazine ; this was 
collected, washed with water, dried on a porous plate, and purified by 
crystallisation from absolute alcohol; the yield was 6 grams, that is, 
91 per cent, of the theoretical. 

The base crystaUises from ether in long, prismatic needles, which 
melt at 104-105°; it is insoluble in water, fairly readily soluble in 
alcohol, and sparingly so in ether : 

0 1998 gave 0-5076 CO3 and 0-1234 HjO. 0 = 69-3; H = 6-9. 

'^2 s 22504 Ns reqirires C = 69- 1 ; H = 6-9 per cent. 
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The hydrochhrU^ separates from boiUng Water m ^oorl^ iheediM, 
whW, melt and decompose at 260». It is anhydr6««, And,;iA very 
sparingly soluble in cold water or alcohol : 

0-1078 gave 0’0667 AgCl. 01=sl5'3. 

OjjHjij 04 N 5 , 2 HC 1 requires Cl = 16-6 per ceht 
The hydrolomide crystallises from dilute hydrobrotaic acid m 
rosettes of feathery needles, which melt and de^mpose at 264-265”. 
It is anhydrous, and is very sparingly soluble ih cold Wat^ or 


alcohol : 

0-1476 gave 0-1006 AgBr, Br = 29-0. 

C 22 H 2 gO<N 2 , 2 HBp requires Br ^ 29-4 per cent. 

The sidpkate crystallises from water in clusters of glistening needles, 
which melt and decompose at 319 - 220 °. It is anhydrous, andis^yory 
sparingly soluble in cold water or alcohol : 

OT346 gave 0 0662 BaSO^. 804 = 20-3. 

804 = 20*0 pet cent. 

The aurichloride crystallises from alcohol in monoclinic plates, tvhioh 
melt and decompose at 205°. It is anhydrous, and is insoluble in 
water, but very sparingly soluble in alcohol : 

0'0818 gave 0*0303 Au. Au=.36*9. 

C 22 H 2 g 04572 , 2 HAuCl 4 requires Au = 37*1 per cent, 

The picrate crystallises from methyl aloohol in pale yellow, prismatic 
needles, which melt and decompose at 265 267°, 

The methobromide crystallises from water in prismatic needles, which 
melt at 228—229° It is very sparingly soluble in cold swater, and 
insoluble in alcohol : 

0*2582 gave 0*1678 AgBr. Br = 27’7. 

requires Br=i27'9 per cent. 


Diethylamifiotthyl PhthdlaUf 

(C2Hj2N*Ca2*CIl2-0-C0*C6H4-C0*0-CH3-CHa’N(0jH6)2, 

Eighteen grams of phthaloyl chloride were diluted with 50 c.c. of 
anhydrous ether, and added to a solution of 18 grams of jS-hydroiy- 
triethylamine in 50 c.c. of anhydrous ether. A white, Crystalline 
precipitate of diethylaminoethylphthalate hydrochloride tvas imme- 
diately produced ; this was allowed to stand for half an hdiir, collected, 
dissolved in water, and the aqueous solution extracted T^ith ether 
to remove impurities ; the solution was then rendered alkaline with 
solid sodium carbonate, and extracted with chloroform * on distilling 
the chloroform, 21 grams of the base were obtained as a Colourless, 
viscid oil, the yield representing 75 per cent, of the theoretisai. 

T^e hydrohromide crystallises from acetoae in btishy Ctysials, which, 
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after dryii^ at 10^, melt at 1 57*^169®. It is rery readily soluble in 
water, and faij^I^readily so in aloo^^ 

0-1486, drled^at 100°, gate 0*2470 Cfe and 0*0842 H^O 0«46’3- 

H==6-3. ' 

0-1802, dried at 100°, gave 0-1286 AgBr. Br = 30*4. 

requires 0 = 46*6; H = 6-6; Br = 30*4 per cent. 

The plaUnichloride crystallises from water in clusters of fine needles, 
which melt at 191 — 193°. It contains one molecule of water of crys- 
tallisation, and is fairly readily soluble in hot water, but sparingly so 
in cold water : 

0*1240, air-dried, lost 0*0030 at 100°. HgO = 2*4. 

0*1210, dri^ at 100°, gate 0*0300 Pfc. Pt=^24-8. 

CjjjHgjO^N^jHgPfcClg^HgO requires HgO = 2*3 per cent 
CggHggQ^NgjHgPtClg requires Pt = 25'1 per cent. 

The picrate separates from boiling alcohol in yellow, prismatic crys- 
tals, which melt at 146 — 147°, It is anhydrous, and is very sparingly 
soluble in water or alcohol : 

0*1884 gave 0*3246 COg and 0*0848 HgO. 0 = 47*0; H = 5*0. 

requires 0 = 46 *7; H = 4*7 per cent 

Piperidylethyl PAthalatSy 

OsHioN^OHg’OHg-O-CQ-OgH^-CO'O-CHg-OHg'CgHioN. 

This base was prepared in a similar manner to diethylaminoethyl 
phthalate. Twenty -eight grams of phthaloyl chloride and 36 grams of 
piperidylethyl alcohol gave 37 grams of the base as a colourless, viscid 
oil, the yield representing 68 per cent, of the theoretical 

The hydrochloric crystallises from a mixture of absolute alcohol 
and ether in rosettes of long, white needles, which, after drying at 100° 
melt at 190—191° Before drying at 100°, the salt is very deliquescent, 
and probably contains solvent of crystallisation, but the nature and 
amount of this were not determined. The salt is very readily soluble 
in water or absolute alcohol ; 

0-246'r, dried at 100°, gave 0*1553 AgCl. CU 15*6. 

CjgHg20^N2,2HCl requires Cl ^ 15*4 per cent, 

The hyCohroraiC crystallises from absolute alcohol in radiating, 
prismatic needles, which melt at 206—206° to a red liquid. It is 
anhydrous, and is very readily soluble in water, but moderately so in 
absolute alcohol : 

0*1638 gave 0*2864 003 and 0*0916 HgO. 0 = 47*7; H = 6*3. 

^‘1968 „ 0*1352 AgBr. Br = 29*2, 

^22^3204N2,2HB» reqmre* 0 = 48*0 H = 6*2 ; Br^ 29*1 per cent. 

The nitrate crystallises ‘from absolute alcohol in rbsettes of ^ fine 
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priaiiiatic ubtioiee, wLieh iii6it &,t 169 — lb coatains OBe^hall a 
molecular proportion of water of crystallisation, and is very readily 
soluble in water, and moderately so in alcohol: 

, 0'1896, air-dried, gave0-3504CO2aDd0*1138H2O. C = 50‘4; 

0*2646 ,, lost 0*0048 at 130° 

C-.50-5J H-*6'8; H^O^l*? per 
cent. 

The platinichloride crystallises from water in rosettes of 6ne reddish- 
yellow needles, which melt at 205 — 206°. It contains one molecule of 
water of crystallisation, and is sparingly soluble in cold water but 
very sparingly so in alcohol ; 

0*0990, air-dried, lost 0*0028 at 140°. 

0*0962, dried at 140°, gave 0*0236 Pt. Ft = 24*5. 

CjgHjgO^NjjHgPtCl^s.HgO requires H 20 = 2'2 per cent. 

requires Pt = 24*4 per cent. 

The picrat^ crystallises from methyl alcohol in fine yellow needles 
which melt at 182 — 183°. ’ 


/J-ZTyciroxy-^-S : i^thylemdioxyphenykthyldiTnethyhmimj 
0_/ )oH(OH)-CH,-N(CH3), . 

CH,-0 


Seventeen grams of /3-bromo-a-hydro:s:y.3 ; 4-methylenedioxyethyl- 
beuzene were dissolved in 80 c.c. of absolute alcohol, and boiled for 
two hours under refiux with 50 c.c. of a 33 per cent, aqueous solution 
of dimethylaraine. After distillation of the alcohol, the product was 
rendered alkaline and extracted with ether. The base was then with 
drawn from the ether by dilute hydrochloric acid, regenerated with 
sodium carbonate, and again dissolved in ether. The ethereal 
solution gave, on evaporation, 13 grams of base, that is, 90 per cent 
or the theoretical. 

The base was purified by crystallisation of the piorate and regenera- 

“:y:raC "" ^ ^ 

snliiKla I'n 4 - 1 . *> ■ It IS anhydrous, and m readily 

soluble m water or hot alcohol : ^ 

0’15] 2 gave 0*2954 COg and 0*0902 HO C - • TT 

0-1242 „ 0*0732 AgCI. CUU^ ' 0-533 , H.6r. 

0„H.,03N,Hc 1 requires 0 = 537; H = 6-6; 01 = 14-4 per cent, 

which meTt'It 11 dark brown nodules, 

bet water or alcohol • »“hydro«s, and is roadily soluble iu 
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01768 gave 0*0642 Au. Au 36'3. 

requires Au*" 35*9 per cent. 

Tbeptw'afe crystallises from water ’in fine prismatic needles, which 
melt at 98—100° and contain one molecule of water of crystallisation. 
It is readily soluble in hot water ; 

0*n30,air4riGd, gave 0*1858 CO^and 0*0452 HgO, C = 44*8 jH = 4*5. 

0*1446 „ lost 0*0052 at 125°. 

OuB^i5^s^»^«^3<^7^a»H20require8C = 44*7 ; H = 4*4; HgO 3*9 percent. 

^-JBenzoylox^-^-Z : ^-'^thyienedioxypIi£nylethyldimethylaminey 
0-<^^0H(0-C0-C,H,)-0H,-N{CH,),. 

OH^-O 

Five grams of ^-hydpoxy-/3-3 : 4-methyl0nedioxyph0nylethyldimethyl- 
amine gave, on benzoylation, 5 grams of the benzoylated base ; the 
yield represents 78 per cent, of the theoretical. The substance was 
purified by crystallisation of the hydrochloride and regeneration from the 
pure salt, when it formed a colourless, viscid oil which did not crystallise. 

The hydrochlortde crystallises from hot water in glistening prisms, 
which melt at 216°. It is anhydrous, and is sparingly soluble in cold 
water or alcohol : 

0*1786 gave 0*0716 AgCl. Cl = 9*9. 

^ 18 ^ 19 ^ 4 ^>HC 1 requires 01 = 10*1 per cent. 

The hydrogen sulphate crystallises from absolute alcohol in irregular, 
lustrous plates, which melt at 89 — 90°. It contains one molecule of 
water of crystallisation, and is readily soluble in water or absolute 
alcohol ; 

0 1082,air-dried,ga7e 0 1996 COg and 0*0542 HgO. C = 50*3 ;H = 5*6. 

0*1330 „ lost 0*0050 at 100° 

0*1466, dried at 100°, gave 0*0834 BaSO^. 804 = 23*4. 
^i 8 H^i 9 ^ 4 ^>H 2 S 04 ,H 20 requires C = 50*3 ; H = 5*4 ; HgO = 4*2 per cent. 

requires SO^ = 23*3 per cent. 

The platinichloride wag obtained as a granular precipitate which 
oould not be crystallised. It was purified by dissolution in acetone, 
and precipitated with ether, when it formed a granular precipitate, 
which melted and decomposed at 151—153°. It is readily soluble in 
acetone, but insoluble in water, alcohol, or ether : 

0*0748, dried at 100°, gave 0 0 140 Pt. Pt= 18*7. 

(^ 18 ^ 19 ^ 4 ^) 2 , HgPtClfl requires Pt= 18*8 per cent. 

The pxcrate crystallises from absolute alcohol in rosettes of fine 
yellow needles, which melt at 184—185° 

Thb Wellcome Chemical Works, 

Daetkoed, Kent. 
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CLXXVIIL-”?Vie Relation between Absorption Spectra 
' and Chemical Constitution, Part X Unsaturated 
Acids of the Benzene Series, 

By Edward Charles Cyril Baly and Konead Schaefer. 

Among the instances of compounds which do not eonform to modern 
views on the origin of colour, perhaps one of the most strikmg is 
that of cinnamyHdenemalonic acid. As is well known, the free 
acid and its esters are yellow, whilst its alkali-metallic salts are 
quite colourless. It would seem impossible that the replacement 
of the alkyl groups by a metal should entirely alter the structure 
of a compound, and yet this is the view that would probably find 
the greatest favour at the present time. We have examined the 
absorption spectra of this acid, its methyl ester, and sodium salt, 
and find that they are strikingly similar, the only difference 
between them lying in the position of the absorption. bands. It 
is at once evident, if such evidence be needed, that there can be no 
real difference in constitution between the three substance^ The 
explanation of the shift in the absorption band when the acid is 
converted into the sodium salt must be found in the fact that the 
system of conjugated double linkings is readily influenced by the 
character of the atom replacing the hydrogen of the carboxyl 
group. In other words, the position of the absorption band must 
depend on the free residual aflBnity of the carbonyl portion of the 
carboxylic groups at the end of the chain. 

If we consider the compound cinnamylideneacetone, ’ 


CeH5-oH:cH-cH:cH*c:o 

ch; 

it will be seen that the carbonyl group is conjugated with two 
double linkings and a phenyl group. The isorropesis due to 
conjugation produces the absorption band shown by the full curve 
in Pig. 1 (upper part), with its head at a frequency of about 3130, 
In the case of cinnamylideneacetic acid where the methyl group is 
replaced by hydroxyl, the absorption band, as shown by the full 
curve m Fig. 1 (lower part), has been shifted towards the violet 
now its head at a frequency of about, 
. 0 ree residual affinity of the carbonyl grot^ has been 

matenally altered; a portion has been bound up with the adjacent 
hydroxyl group; so that there is less free afSnity able to CMijugate 
f * 1 , ^ system CjH^-CH.CH-CHlCH-, with the natural sequence 
that the absorpbou band of the acid is nearer the violet eJof the 
specW than JU the case of the ketone. It can bo seen’at once 
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in Hiuatufated acidf aI tbe tjrpe of <uiiaAmj^e]ieaQviiic 
we are, Able, ixom, A deUarnnnatiGK of tbeir abw^^on ^eotca, is 
examine ibe easboxyl group &nd eetimate xelatiyelj the asicnuit of 
free residutd affinity possessed by tbe carbonyl group. Tbe 

Fro, 1. 

Oscillation frequencies. 


60 SO 3000 20 40 60 80 4000 20 40 



Upper curves ; Ginnamylidene acetone. 

Full curve : Alcoholic solaiion. 

Dotted ; ,, ,, conMini'ag'jodium ethoxide^ 

Lower curves ; Oinnamylideneacrylic acid. 

Full curve ; In alcoholic solution. 

Dotted : „ ,, +NaOEt. 

formed by the phenyl group with a side-chain containing ethylenic 
Unkings is a very delicate touchstone, against which one may try 
various atomic groupings with a view to determining their value 
as centres of residual affinity relatively to some standard. In the 




o:o 

OH 
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f the standard substance is the corresponding ketone. 
Cng the’ many fields of research at the present tin^, tte 
Si g™“P esterification possesses oonsid»ahle 

nS both from the point of view of stenc hindrance and also 
frol tL point of view of catalysis. The actual mechanism of 
fiition is imperfectly understood, although the most generally 
view is tLt the reaction is one of addition of the alcohol 

foUowed by the loss of water. For example: ^ 

C'OEt C'OEt 

A ^ 0 

HO OH 

According to this theory the esterification constant of an acid 
must depend directly on the free residual affinity of the car^nyl 
group- the greater this frre affinity the more readily will the 
alcoho’l attach itself to give the intermediary additive compound. 
This view was put forward in a previous paper (Stewart and Baly, 
Trans., 1905, 89 , 489), and it was suggested that the activity of 
the carbonyl group is determined by the nature of the adjacent 
carbon atom. From analogy to the ketones, the activities of the 
carbonyl groups should form a descending series in formic, acetic, 
propionic, and isobutyric acids, and therefore the esterification 
constant should fall, which, indeed, is a well-known fact. No 
spectroscopic method is at present available for the determination 
of the activity or free affinity of tlie carboxylic carbonyl group in 
the fatty acids. 

The results, however, given by the unsaturated acids of the 
benzene series show that a second contributory variable lies in the 
hydroxyl group, and that the activity of the carbonyl group 
depends to a considerable extent on the character of tbe hydroxyl 
group, its ionisation, etc. Fig, 1 (lower curves) shows the absorp- 
tion of cinnamylideneacetic acid and also of its sodinm salt, and in 
the latter case the absorption band is shifted very distinctly 
towards the violet end of the spectrum, showing that the carbonyl 
group has even less free residual affinity than it has in the free 
acid. In order to investigate more fully the influence of substitu- 
tion, we examined ciniiamylidenemalonic acid, which' shows the 
effect more plainly. The curves obtained are given in Fig. 2 
(upper part), the effect of alkali and mineral acid being most 
marked. The addition of alkali decreases, whilst the addition of 
acid increases, the free affinity of the carbonyl group, since the 
absorption band shifts towards the blue in the one case and towards 
the red in the other. It will also be noticed that a solution of the 
acid in water develops its absorption band nearer the blue than in 
alcoholic solution. The natural deduction from this is that ths 
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more the substance is ionised the le;^ free affinity is poSs^sed by 
the carbonyl group. The affiniiy is increased when the ionisation 
is hindered by the addition of hydrogen ions, and decreased in the 
easily ionisable sodium salt. The explanation of this follows simply 

Fig, 2. 


. Oscillalion frequences. 

40 60 80 3000 20 40 60 80 4000 20 40 



Upper curves : Cimamylidcneimlonic acid. 
Full curve : Alcoholic mhition. 

Dotted „ ; „ ,, +NaOEt. 

Dash and two dote curve : Alcoholic sohUion-V^CX. 
Dash and dot ,, : Aqueous solution. 

Lower curves : Methyl cinmmylidenemalonaite. 
Full curve : Alcoholic solaiion. 

Dotted ,, : Aqueous ,, 


from the comparison already drawn between cinnamylideneacetone 
and cinnamylideneacetic acid. The replacement of the methyl 
group by the hydroxyl group causes a certain amount of the free 
affinity of the carbonyl group to be bound up with the hydroxylio 
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The greater the amount of iosiaation the gre»^ wiU be 
bfatoity of the hydroaylic oxygen atom, and ^nce the greater 
W the affinity of the carbonyl group mU be bound up inth 
"h the r-lfthat the carbonyl group will have leea free a«nitj. 

Fig. 3. 

Oscillation frequencies. 
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Upper curves : Cmnamic acid. 

Full curve; Alcoholic solution. 

Dotted „ +NaOEt 

Dot and dash curve : Alcoholic solution+KQh 
Dash and two dots curve ; Aqueous sohdion. 

Lower curve ; Ethyl ciwuaumte. 

Similarly, the less the ionisation the greater the free residual 
affinity cf the carbonyl group. 

These results have been confirmed in benzylidenemalonic and 
cinnamic acids, the absorption spectra of which are shown in 
Figs. 3 and 4. The absorption spectrum of benzylideneacetone is 
given in Fig. 4, and may be compared with that of cinnamic acid. 


absorption spectra and chemical constitution, 1813 


In f rder to prove that the effects observed with'the acids are due 
fco the hydrcfcsyl group only, we have examined henzylideneacetone, 
cinnamylideneacetone, methyl cinnamylideuenialonate, and ethyl 
cinnamate under 'the same conditions, namely, in neutral alcoholic 


Fig. 4. 

Osciltation frequervciea, 
S000 20 40 60 80 4000 20 40 
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Upper curves : BemylidemvtialQnic acid. 
Full curve : Alcoholic solution. 

Dotted ,, : „ ,, +NaOEt, 

Dash and dot curve : A^ntmis solution. 
Lower curves : Benzylideneacetone. 

Full curve : AkohoUo solution. 
Dotted „ : Aqueous ,, 


lad aqueous solutions, and also in presence of mineral acid and 
altali. Only very! minor changes were observed, as are shown in 
khe respective dia^ams. In the case of ethyl cinnamate, all the 
lour curves are the same; the aqueous solutions of methyl 
VOL xciii. • 6 E 
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Ai, influences at work wiich determine the 

J^Tortl Sbonyl group in carboxylic acid., namaly, (1) the 
affinity of the ca bo ^ 2 ^ tbe condition of the 

nature of J afSnity, and hence 

fhe XlaUoi value, depend. It may be p^ted out that these 
^sntte throw some light on the cata ytm action of mmerJ acid 
” the esterification process, because, owmg to the probable actmn of 
milral acid in depressing the ionisation of the organic acid, the 
L affinity, and thus the activity of the carbonyl group, is 
enhanced; the velocity of esterification is therefore mpreased. , 

An interesting and important point arises in conneiaon with 
cinnamylidenemalonic acid. The free acid is yel ow, the colour 
being due to the absorption band with its head at 3100; the sodium 
salt since the absorption band is shifted just out of the visible 

region, appears colourless to the eye. From a physical point of 

view, it is almost as strongly coloured as the acid, since the ahsorp. 
tion’band is nearly as deep, but, owing to the fact that the .eye 
happens to be incapable of appreciating the colour, it is considered 
as colourless. This fact emphasises the danger of forming any 
theory as to the constitution of any substance from the merely 
physiological estimate of its colour. 


Contlusions. 

1. Unsaturated ketones of the type of cinnamylideneacetone 

exhibit a well-marked absorption band arising from the^isorropesis 
due to the conjugation of the carbonyl group with the double 
linkings and the phenyl group. ; 

2. In the unsaturated acids of the type of cinnamylideneacetic, 
the absorption band is shifted towards the vjiolet end of the 
spectrum, because, owing to a certain amounti of the residual 
affinity of the carbonyl group being bound up vitb the hydroxyl 
group, there is less free affinity to conjugate with the double 
linkings and the phenyl group. 

3. The amount of the free affinity of the c irbonyl group w 
greatest when the acid is not ionised, and least in ;the easily ionised 
sodium salt. 

,4- The esterifleation constant of any acid defends on the fr®® 
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affiluly of the csrlranyi gnmp; Ihis free effinity depends on t>ro 
variables; hamelj; (1) the natnre of the atoms or groups ^ited 
with the adjacent carbon; and (2) the nature of the atom combined 
with the h^^oxylic oxygen. 

5, The catalytic action of mineral acid in esterification depends 
on the fact that mineral acid depresses the ionisation of the organic 
acid and increases the free affinity of the carbonyl group. 

The authors vish to express their thanks to htr. W. N. Morley, 
who prepared many of the compounds described in this paper^ and 
also to the Research Fund Committee of the Chemical Society 
for a grant in aid of the above investigation. 

SfBCTEOSCOPIC LxBORATOET; 

Ukits&sitt OolleoXi London. 


CLXXIX . — The Relation between Viscosity and Chemical 
Constitution: Part IL The Existence of Racemic 
Compounds in the Liquid State, 
ij Albket Eknksx Dunstak and Feedinand Bbenaed Thole. 

The marked delicacy of the viscosimetric method renders it extremely 
probable that valuable information is to be obtained by its application 
to such problems as that indicated in the title. Of only one previous 
communication can it be fairly said that a definite answer has been 
given to the question as to the existence of racemic compounds in 
solution. Stewart (Trans., 1907, 91, 1537), by the determination of 
the absorption spectra of aqueous solutions of dextro-, meso*, and 
racemic tartaric acids, conclusively demonstrated that in the last case 
a curve was obtained which for low concentrations was identical with 
that afiorded by the optically active forms, but at concentrations above 
14 per cent, the curve for racemic acid diverged from that of the 
dextro'tartaric acid : this observation being indicative of the fact that, 
as the solution became more concentrated, the raceftiic form was more 
and more stable in the dissolved state, whereas at less concentrations 
than 14 per cent, an almost complete dissociation ensued, a conclusion 
in agreement with the statements of Raoult {ZtiUck. physikal, Chffrn,t 
1887, 1, 186), Ostwald (/. pr. Ohm., 1886, [ii], 32, 341), and 
fehlawski (Ber,, 1892, 25, 1666). 

Stewart (Stereochemislryj p, 41) points out that, with the above- 
Hientioued exception, there is no method available for the decitiion 

■ 6 E 2 
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of this question, ^though Bruni and Padoa (^cxj. eit.) eonsidoi^ that 
from detorminatijns of molecular weight they had obtained indica* 
tions of the exjsii^ce of complex molecules, whilst, on the other hand, 
Walden finds t^t racemates in solution have the same affinity 
constants as thJ optically active forms, and from vapour density 
determinations tKo same identity is discovered. 

In a recent pap^,^nken and Taylor (Proc, Roy, Soo. Edin.t 1907, 
27, 172), on investigafil^gthe physical properties of solutions con- 
taining independent ^^^^stances, point out that 

Is an unmifitakable difference of pi^^i^erties between the optically 
active and the racemic solutions. This pronounced 

in the more concentrated solutions, and is n^. doubt an indication of 
the existence of racemic ions or molecules This con- 

elusion is supported by the fact that in every eaX viscosity of th. 
racemic soluUon is less than that of the optieall^i''^*^'^® 
observation is of interest because the same authors 
oubt exists as to the weight to be attached to dens7“^^ determin, 

-If “■ 

aLC:::;:! -p-tS 

density, although it’is W rii " 

porsue their investigation trom the point of vi t 

1-ntity which they only determined incTntaf 


aa 1 037^ 
incentratit 
[le solutioi 
r, Kanki 

the/ I 

■’not I 
a 


Experimental. 

In the present communication we bav. j . -j , viscoaitiej 
densities of dextro-, tevo ml anH 
■25^ through a rAn™ r ’ .i a 

awoun'r;;!?: 

The description of apparatus and jiioHn.) -ii I^Md in out 

S, sTf ’■ 

materials were speciallvn. a. "a >>7 Sohnehartit 

21 “• “ 

‘•••■wwT“ — 11 m" 
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The TaHwm Aeide, 


ArTaartaric A{^ (KaMbaum)^ M. p. 170°, 


Per cent. 

Time of 

Density, 


tartaric acid. 

flow in seconds. 

2574 ’. 

Viscosity, 

O'O 

737 '3 

0-9972 

,0'00891 

4 64 

' 799*4 

1-0181 

0-00991 

7 '99 

849 '7 

1-0337 

0-01065 

11*676 

922-2 

1-0511 

0*01175 

15 '01 ^ 

1000 ‘4 

1*0673 

0*01294 

0 0 

25*2 

0-9972 

0-00891 

7 '69 

28-6 

1-0328 

0-01047 


* Thorpe and Rodger. 



1- Tartaric Acid {JCahlbaum), 


7-69 

28'6 

1-0328 

0-01047 


Mesotartaric Acid. 


0-0 

282 'S 

0-9972 

0-00891 

9 '966 

339 '9 

1-0428 

0'0U2O 

r- 

•Tartaric Acid {Kahlhaum), M. p. 

206°. 

0*0 

737-2 

0-9972 

0-00891 

4'P2 

787'2 

1'0153 

0-00969 

7*00 

833-7 

1-0290 

0-01040 

13'U 

949-3 

1-0583 

001218 

0 0 

282-3 

0-9972 

0-00891 

15 ‘98 

389-4 

1-0719 

0-01319 




The above results are plotted in Fig. 1, with the exception of that 
for the meso-acid, which falls near to the curve for the dextro-aoid. 
The same viscometer has been used for each series of determinations 
to avoid errors arising from calibration. An examination of the figure 
■will show that the curve for the racemic modification lies very 
uniformly below that of the active form, but it will be noticed that 
the differences are very small, comparable in fact with those of 
Fanken and Taylor. Were it not for the low solubility of the 
racemic acid, it would have been possible to push the observations 
to a greater concentration, and so probably obtain greater divergences 
from the curve for the deitro-acid. 

The densities of the respective solutions show minute differences, 
but when plotted on a scale of sufficient size for reproduction, they are 
found to lie practically on a straight line. As mentioned in the 
introduction, a d^ree of accuracy much greater than is justifiable 
m the present case would be needed to show any marked differences 
between the racemic and active isomefides. 
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\’Amyl\A.liioh}l and ih$ Racmk ModiJicatUm jVoro i$ hy 

DistUlaAion over Potassium Hydroxide, B. p. 12^^ v 

Time of flow. Deili^tf , 257^% Viscomfy. 


^ater 282-3 0-9972 0-00891 

^^Amyl alcohol 17S3 0 0-8152 0-04476 

r-Amyl ■„ 1588-0 0-8188 0-4116 


Fio. 1. 



Oo7icentrcUion in grams per 100 gram of solution, 
6.‘TarUmo acid (upper curve) arid racemic acid {lower curve). 


1- and dL-LimoiM7ies [Sckuchardt), and tJie dX-LirhiOnene prepared 
therefrom. B. p. 174-5^ | 



Time of flow. 

Density, 2574i 

[• 

Viscosity. 

Water 

282-3 

0-9972 


0-00891 

d 

344-8 

0-8467 


0-00923 

1 

640-8 

0-8782 


0-01806 

d + 1 

448-6 

0-8617 

1 

0-01223 

Calculated for d+^ 

.. — 


1 

0-01365 


Although wheu one compares the densities aii(| viwjosities of 
ndividnal isomerides some doubt may be expies£ed[ as to their ( 
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purity, yet the fact that the viscosity of, the d+^-fom is less than the 
calculated in^n valued is indicative of the formation of a racemic 

compound,' 

We also examined specimens of the pinenes, prepared by Schuch^t, 
here, again, the d- and f*forms had different viscosities, but the mean 
value calculated from these values and that determined for the d + f- 
form differed. 


1- and d’ Piiunes (Schuchardt) , B. p. : dextro =* 165° ; lavo = 169°, 


Time of flow. 

Water ...5 282*3 

d 582-6 

1 518-0 

rf+i 666-2 

Calculated ior d + 1 — 


Density, 2674*. 
0-9972 
0-8711 
0-8612 
0-8668 


Viscosity. 
0-00891 
0-01606 
0-01412 
0-01523 
0-01509 ' 


d- and x-Malic Adds {Schucha/rdt). 


M. p.: d = 98— 99°j r = 128— 129°. 


Time of flow. Density, 2574°, 

Water 282-8 0*9972 

d. 17‘43 per cent 460-1' 1 0665 

r, 17-43 ,, 895-6 1*0666 


Viscosity, 
0-00891 
0-01650 
0 01333 


TU Viscosity of Sodium Ammonium Ta/rtmie Solutions and the 
Determination of its Transition Point. 

Earl^ in the study of stereochemistry the observation was made 
that sodium ammonium tartrate and sodium ammonium racemate can 
ouly exist within definite temperature limits. When Pasteur 
neutralised racemic acid by equivalent quantities of sodium hydroxide 
and ammonia, he obtained, on crystaUisation, equal amounts of the 
d- and ^-salts, whereas Staedel, under apparently similar conditions, 
obtained the sodium ammonium racemate. 

Scacchi, in a comprehensive research, showed that at higher 
temperatures the racemate crystallised, but At lower temperatures the 
d + ^-tartrates appeared. Wyrouboff further pointed out that 28° 
was the transition point in question, and that the change involved the 
absorption or elimination of water, for if powdered so^um ammonium 
racemate is mixed with water below this temperature, it sets to* a 
solid mass of the mixed d- and tartrates, which apparentlv inelts 
at 28° 

Van't Hoff (BUdung und Spaltung von Dopyelsahen, 1897) 

gives the methods of determining this transition pc^t, namely : 
dilatometric (rising temperature), 26*7—27-7°; intersection of solu- 
bility curves, 27°; dilatometric (falling temperature), 29°. 

To supplement the above work from another point of view, and 
with the expectation of adding yet another method of determining 
sue transition points, wo hove measured the viscosities and densities 



1820 RELATION BETWEEN VISCOSITY AND CHEMICAL CONSTITUTION. 


of aqueous solutions of sodium ammouium tartrate at degree 
intervals from 25° to 30°. 

To avoid calibration errors of the viBcometer, we have' taken the 
product, time of flow x density, as being equivalent to viscosity^ 


Fio. 2. 



Temperature. 

ViscoaUy and density of sodium ammonium racemate and tartrate. 


Sodium ammonium tartrate (Schuchardt) : 

0*6934 lost 0-1959 H 2 O at 110°. H20 = 28*2. 

requires H^O = 28*0 per cent. 

One hundred grams of solution contained 25*19 grams of the 
crystallised salt. 


Temp. 

Time of flow. 

Density. 

txd. 

25* 

438-3 

1-1085 

485*9 

26 

428-2 

1-1081 

^ 474*4 

27 

418*4 

1*1077 

464*5 

28 

410-3 

1*1072 

454*3 

29 

402-6 

1*1068 

445*6 

30 

392*3 

1*1064 

434*0 
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The results are plotted in Fig. 3. It is to be noticed that 
@acb figure shows two curves intersecting at 28*7° respectively for 
viscosity and density curves. The dotted parts of the curve were not^ 
of course, determined, hut serve to show the normal continuations of 
the full curves. It is probable that each curve shades into the other 
gradually from both, sides of Uie transition point. 

We intend ta pursue this side of the work more completely in a 
further paper. 

The following conclusions may be summarised : 

I, The viscosities of d- and Aforms of tartaric acid are identioal. 

IL Mesotartaric acid has a viscosity very close to that of the dr 
form. 

III. Bacemic compounds exist in solution, but at small concentrations 
dissociation takes place to a varying extent. It seems likely that the 
racemic compound has less residual affinity than the active forma ; 
hence the increased viscosity due to the increased (doubled) molecular 
weight is more than balanced by the diminution due to a less degree 
of homogeneous or heterogeneous association. 

On the other hand, it may of course happen that the formation of 
a more symmetrical molecular grouping favours mobility. 

lY, The transition point between a racemate and its antipodes may 
be demonstrated by determining the viscosity through a range of 
temperature, when a change of curvature occurs at the transition point. 
The same point is also shown on the density curve, but to a less 
marked extent. 

The authors desire to thank Assistant-Professor Smiles and 
Dr. SteWb for their suggestions and criticism. 

Physical Chemical Laboratory, 

East Ham Tkchnical College. 


CLXXX . — The Direct Interaction of Magnesium and 
Alkyl Halides, 

By James Fbederick Spencer and Mary S. Crewdson. 

In a previous paper (Spencer and Stokes, Trans., 1908, 93, 68), it has 
been shown that aryl bromides and iodides react lirectly with 
Diagnesium when heated ; it had not, however, been observed at the 
time that aryl chlorides or alkyl halides react with magnesium under 
the conditions employed in the experiments in question. Lohr 
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(Arvndm, 1891, 261 , 72) has shown that methyl iodide reacts ^th 
magnesium when the two substances are heated toget^ in the 
presence of a small quantity of ethyl acetate in a sealed tube. Ethyl 
and propyl iodide also react with magnesium when heated in seal^ 
tubes, giving mixtures of saturated and unsaturated hydrocarbons 
together with small quantities of organo^magnesium compounds. The 
present communication shows that both aryl chlorides and elhyl 
halides will react directly with magnesium when they are heated 
together under suitable conditions. 

Aryl chlorides, and all the lower alkyl halides up to the butyl 
derivatives, only react with magnesium when heated to about 270° ia 
a sealed tube for several hours. ^ 

Alkyl halides higher in the series than the butyl derivatiyus react 
with magnesium when they are heated with it at their boiling point 
for a few minutes. The reaction is regarded by the authors as .taking 
place along the two lines indicated. 

1. The formation of a magnesium alkyl halide, thus : 

KX + Mg-R*MgX. 

2. The formation of a hydrocarbon containing twice as many carbon 
atoms as the original halide, thus ; 

2BX + Mg=:R-K + MgX3. 

In addition to these compounds, however, unsaturated hydrocarbong 
are also found in the gaseous portion of the reaction products obtained 
from all interactions effected in sealed tubes. These unsaturabed 
hydrocarbons, consisting as they do of both acetylenes and olefines, 
are due in all probability to the action of heat on the original halide, 
or on the initial products of the reaction, for Miss Kahan^(TraD8., 
1908, 93 , 133) has shown that methyl and ethyl iodides we decom- 
posed by heat with the formation of unsaturated hydrocarbons. 
Saturated hydrocarbons are not the only products when water ia 
added to the solid product obtained by the action of an alkyl halide on 
magnesium in a sealed tube. In addition to the saturated hydro- 
carbon expected, unsaturated hydrocarbons, consisting of both 
acetylenes and olefines, are also formed. The presence of these 
compounds in the product can be explained if we aaBUTne that the 
magnesium alky] halide first formed has been decomposed by the 
action of heat with the formation of an unsaturatedorganq-magnesium 
halide and free hydrogen, as indicated by the equations : 

CA-MgI = C,H3'MgI-i-H3j 
C^H^'Mgl + H,0 - Qfi, + HO^Mgl ; 

CjHs’Mgl - CjH-Mgl + HglOjH'Mgl + Hfi « CjHg + HO-MgL 

The invariable occurrence of large quantities of hydrogen in the 
gaseous products can be regarded as coufinnation of this aseumptioji* 
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In all reactions wt^ it was unnecessary to nee a jiealed tul?e, 
unsattu^ted hydrooarbiinis were not found among the products. 

The magnesium alkyl halides are all white," crystalline compounds, 
and are produced in larger quantities the higher in the series the 
corresponding hydrocarbon stands ; thus wc.-octyl iodide furnishes a 
magnesium compound, which, on treatment with water, gives 85 per 
cent, of the theoretical yield of octane, whilst tsoamyl iodide gives 
60 per cent, of the theoretical quantity of pentane. Halogen sub- 
stituted compounds, other than the hydrocarbon derivative, also react 
directly with magnesium j for example, methyl Hromoacetate reacts 
very readily with magnesium on heading to its boiling point. We 
should like to point out here that, while this work was proceed- 
ing, and after the reaction with methyl bromoacetate had been 
completed, we received a copy of a paper from J. B, Tingle and 
E. B. Gorsline {J, Atmt. ChAm. Soc.^ 1907, 37, 483), acquainting us 
with their work on the Grignard reaction ; this paper contained an 
account of the influeoce of solvents on the ease with which the 
reactions take place. These investigators draw our attention especially 
to a reaction betweerf magnesium and ethyl chloroacetate in ethpr and 
other solvents, and mention in their letter that they have ako induced 
this reaction to take place without solvents, presumably, since it is 
stated neither in their letter nor the paper cited, with the formation of 
ethyl acetate. In our experiments, methyl acetate was one of the 
products, but dimethyl succinate was also formed, and to a much 
larger extent. 


Expeeimental. 

In all experiments where sealed tubes were not used, the method of 
carrying out the reaction was exactly the same as that adopted in the 
paper already quoted. 

In those reactions which only proceeded in sealed tubes, the 
theoretically proportionate quantities of the halide and magnesium 
were sealed up, and heated at about 250® for from five to eight hours. 
When the tubes were cold, they were imriSersed in liquid air and opened ; 
generally there was no pressure on opening when the tubes were treated 
in this manner, a fact which would indicate the absence of any large 
quantity of hydrogen. The tube was then removed from the liquid air, 
and connected with a gas holder, in Which the evolved gas collected as 
the tube became warmer. This gas invariably contained large 
quantities of hydrogen, a fact which suggests that magnesium 
possesses the property of absorbing hydrogen at low temperatures. 
We are at present investigating this point. The gas was analysed in 
the usual way. After the tube had attained the atmospheric tempera- 
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ture, and no more gas was evolved, the solid residue was treated 
with^ water, and the gas or liquid evolved was collected and analysed. 

Interaction of Magtiesinm cmd Methyl Iodide. 

Ten grams of methyl iodide and 1'75 grams of diy ^wdered 
magnesium were heated in a sealed tube for seven hours at 280^. 
An inflammable gas was obtained, which consisted of 66 per cent, of 
hydrogen, 42 per cent, of ethane, 1 per cent, of acetylene, and 0-5 
percent, of ethylene. On treating the solid in the tube with water, 
a gas was obtained which was inflammable, burning with a smoky 
flame, and consisting of 72 6 per cent, of hydrogen, 9 '2 per cent, of 
methane, 13*6 per cent, of acetylenes, and 3*3 per cent, of olefines. 

Interaction of Magnesium and iso Amyl Iodide. 

Ten grams of isoamyl iodide were heated in a hard glass flask with 
rS grams of magnesium for about half a minute, when a violent 
reaction set in ; this completed itself without further heating, and a 
white, microcrystalline substance was formed, which, on the addition 
of water, yielded 62 per cent of the theoretical quantity of 
Mopentane. 


Interaction of Magnesium and soc, -Octyl Iodide. 

Ten grams of s«c. -octyl iodide were heated in a hard glass flask with 
one gram of magnesium for a few seconds, when a violent reaction 
commenced and proceeded to completion without further heating. The 
product of this interaction was a white, crystalline compound, which 
reacted violently with water, producing an oil. The oil was separated 
and fractionated, and constituted a yield of 84 per cent, of octane. 
The intermediate compound obtained in this experiment was purified 
and analysed in the following manner : it was washed twice with cold 
ether to remove any unchanged octyl iodide, then with warm ether to 
separate the compound from unchanged magneMum, the ethereal 
solution evaporated to dryntes, and the product heated to 100° to 
decompose any double compound with ether. In this way, a while, 
crystalline substance was obtained in long, rhombic needles, 
which were quickly weighed, treated with water and dilute nitric 
acid, and evaporated to dryness j the magnesium was estimated as 
pyrophosphate ; 

0-1037 gave 0-0420 MggP^Oy. Mg ^8*78. 

CgHj^IMg requires Mg = 9*08 per cent. 

This compound dissolves in ether with extreme readiness. 



OP MAGNESIUM AND ALKYL HALIDES. 


1825 


Inlmtction of Magnoeimi and Eiihyl Chlorido, 

Tea graniB of ethyl cldoride and 4 grams of magneeium were heated 
together for six hours in a sealed tube at 260°. The gaseous products 
^ere found to consist of 45 per cent, of batane, 20 per cent, of olefines, 
and 22 per cent, of hydrogen. The yield of these gases was large, 
about 360 e.c. of the mixti^re. being collected. On adding water to the 
white solid remaining in the tube, an inflammable gas was erolved, 
which consisted of 86 per cent, of hydrogen and 13 percent, of ethane; 
there were no unsaturated hydrocarbons formed in this experiment. 


Interaction of Magnesium md mdutyl Chloride. 

Tan grams of Mobutyl chloride were heated with 2*4 grams of 
magnesium in a sealed tube at 260° for seven hours. On opening the 
tube, only a small quantity of gas was evolved, and this, on analysis, 
proved to be practically all hydrogen ; there was, however, in the tube 
a considerable quantity of a liquid ; this was removed from the solid 
product by draining, and was found to consist of unchanged isobutyl 
chloride and diwobutyl, boiling at 108°; 2-6 grams of the Utter were 
obtained, which constituted a yield of 40 per cent. The solid residue 
in the tube was then treated with water, and the gas evolved, collected, 
and analysed; it consisted of 58 per cent, of hydrogen, 18 per cent, of 
butane, 11'3 per cent, of acetylenes, and 11’6 per cent, of olefines- 


Interaction qf Magmsium and Ethyl Bromide. 

Twelve grams of ethyl bromide were heated together with 2 grams 
of magnesium in a sealed tube for eight hours at 260°. The gaseous 
products consisted of 66 per cent, of hydrogen, 12 per cent, of olefines, 
7 per cent, of acetylenes, and 24 per cent, of butane. The white 
compound left in the tube, on treatment with water, gave an 
infiammable gas, consisting of 90 per ce|^ of hydrogen, 6 per cent, of 
ethane, 2 5 per cent, of acetylenes, and Fper cent, of olefines. 


Inieraetim of Magnesium and iso Amyl Bromide. 

Ten grams of isoamyl bromide and 1*6 grams of magnesium were 
heated together in a small, hard glass flask until the reaction 
commenced, that is, for about three minutes. The reaction was not 
Very violent, but nevertheless it completed itself without further 
iieating. The product was a light, bulky, white powder, together with 
^ oil; the whole was treated with water, when the usual violent reaction 
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set in. The mixture was distilled in a current of steam, ptd the oil 
dried and fractionated. It was found to consist of a SQi^ quantity 
of Mopentane, and a 67 per cent, yield of diiso^yl, boiling at 156°. 

Interaction of Magnesium md Methyl BromoaoetaU. 

Twenty-one grams of methyl bromoacetate were heated with 3 
grams of magnesium in a hard glass flask for about a minute, when an 
extremely violent reaction took place. After the products had cooled, 
water was added, and, again, a violent reaction took place. The whole 
was now distilled in a current of steam, and the distilfote was 
separated, dried, and fractionated. Forty-one per cent, of the bronio* 
acefate was regained unchanged, and two other fractions were also 
obtained. The first, boiling at 57—63°, was methyl acetate, and con. 
stituted a 34 per cent, yield on the bromoacetate which had reacted 
and the second, boiling at 190—200°, was dimethyl sup.jjinate, the 
yield being 48 per cent. This compound, which on r^istillation 
boiled at 197“, was hydrolysed by boiling with potassium hydroxide, 
and the potassium salt was converted into the bariunf salt by treat- 
ment with barium hydroxide solution. The barium salt was analysed 
by converting it into barium sulphate : 

0-2084 gave 0T943 BaSO 4 . Ba = 54*86. 

C^H^O^Ba requires Ba = 54*2 per cent. 


Interaction of Magmsium and CMorohenzeneJ 

Ten grams of chlorobenzene were heated in a sealed tube with 2-5 
grams of magnesium for six hours at 270°. On opening the tube, there 
was no evolution of gas, but, mixed with a somewhat charred mass 
having a strong odour of benzene, were white crystals. The whole, 
on treatment with water, became very hot, and benzene was liberated 
m fairly large quantities, the average yield being 60 per cent. We 
are proposing to pursue this^ction further. 

Chemicai. Laboratory, 

Bedford Colieqe, 
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CLXXXL 2^ iT^terdciiim of if etah of the Alumihium 
Group and Organic Halogen Derivatives, 

By JAiras Fbkdbbick Spbncee and Makion L. Wallace. 

The ease with %hich magnesium reacts with organic halogen 
derivatives suggested that other metals might also react with these 

compounds. 

The present paper describes a series experiments in which the 
action of aluminium, indiuin, and thallium on organic halogen deriv- 
atives has been 'studied. Cahoura has shown (/oAresJ., 1873, 522) that 
aluminium combines with methyl iodide and ethyl iodide when 
heated to 100 — 130°, with the formation, presnmably, of the re- 
spective aluminium alkyl iodides. 

Aluminium in a finely-divided condition reacts readily with^ halogen 
derivatives of the hydrocarbons, and, although intermediate additive 
compounds, similar to those obtained in the case of magnesium, have 
not been obtained, yet the action of water on the products allows us 
to conclude that such compounds are present. 

The action can be indicated as taking place as follows : 

/X yR 

2A1 + 3RX = Alf R + Al^X. 

\X 

These compounds then react with water, and yield the parent 
hydrocarbon, thus : 

/OH 

Al^R -f- 2 H 2 O == Al^OH 2RH 

\x \x 

The interaction between aluminium and organic halogen derivatives 
differs from the corresponding reaction with maga^ium (Traqs., 1908, 
93, 68), inasmuch as it often requires prolonged heating before it 
commences, and then in some cases proceeds with almost explosive 
violence. In several experiments, for exa||ple, that in which aluminium 
and a-bromonaphthalene were heated to^er, there was no evolution 
of heat when water was added to the product ; the reason for this is 
probably that, the reaction being so clow, there is suflScient time for 
the atmospheric moisture to decompose the intermediate compound as 
qinckly as it is formed, as is known to, be the case with magnesium 
alkyl haUdes when they are allowed to stand for a short time in the 
air^ This would also explain the large yields of the less volatile 
ydrocarbons, for example, naphthalene from hromonaphthaleue, and 

e pmall yield of the volatile hydrocarbons, for example, benzene 
lodobenzene. On the above hypothesis, an intermediate com- 
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,«,md would be formed in both cases, which would be decomposed as 
!,.icklT as formed, giving naphthalene and benzene respectively ; the 
naphthalene being relatively non-volatUe would remam, but the 
heLne being so very volatile, would disappear In the course of 
twenty-hours’ heating. The chloro-derivatives, with the ezception of 
the chloroanilines, only react when heated in a sealed tube; the 
aliphatic derivatives lower in the series than the«butyl derivatives 
also react only when heated in a sealed tube, but those higher jn the 
series than the butyl derivatives react when they are heated together 
with aluminium in an open flask. This is similar to their action with 
magnesium (compare the preceding paper, p. 1821). 

Aluminium does not seem to favour the formation of compounds 
containing twice as many carbon atoms as there were present in the 
original halogen compounds, as is the case with magnesium (he. eit.). 

2 A1 -t- 6RX = 2 AlXg -P 311*11. 

Only in the case of the substituted anilines could any indication of 
this reaction be obtained, and here small quantities of benzidine were 


obtained. 

Both indium and thallium were found to react slowly with a>bromo- 
naphthalene and iodobenzene, giving the corresponding hydrocarbons, 
naphthalene and benzene respectively. The marked slowness of the 
reaction in the case of these two metals can be attributed to the coarse 
state of subdivision of the metals. In neither case was the addition 
of water accompanied by the evolution of heat^ but the presence of 
hydrocarbons in the product allows us to assume that the reaction 
takes place along the same lines as in the case of aluminium : 

/K /R 

2In + 3RX = In^^R + In^X, 

NX NX 


the intermediate compounds then being decomposed by the atmospheric 
moisture. 

Thallium gave indications of a second reaction taking place : 
2TU2RX-2T1X + R-R, ' 
for with iodobenzene a small yield of diphenyl was obtained. 

Preliminary experiments were made on the action of lithium and 
other metals on organic halogen derivatives, and it is our intention to 
continue these experiments. It may be noted, however, that lithium 
gives a 40 per cent, yield of naphthalene by its action on a-bromo- 
naphthalene. None of the metals mentioned in this paper could be 
made to react with organic halogen derivatives iu ethereal solution, 
as is the case with magnesium. 
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KxPfiBIHRRtAtM 

tntw^ion'&f Altmimiim arid Mtihyl Iodide, 

Five grams of methyl iodide and one jgram of finely-powdered 
abmimum were heated together in a sealed tube at 260^ for six 
hours. The tube, after cooling, was placed in liquid air, and then 
opened ; it was then removed from the liquid air and connected with 
g, gasholder, and allowed, to attain the atmospheric temperature. A 
large quantity of an inflammable gas Was evolved^ which was found to 
consist of 48 per cent^ of hydrogen and 52 per (»nt. of ethane. The 
solid product left in the tube, consisting of a white, crystalline com- 
pound and uachai]|fed aluminium, was treated with water, when it 
evolved an inflammable gas. This consisted of about 82 per cent, of 
hydrogen, and 16 per cent, of methane, together with small 
quantities of ethylene and acetylene. 


Interaction of Alnminium and isoAmyl Iodide,* 

Five grams of isoamyl iodide and 0‘7 gram of powdered aluminium 
vem mixed in a small, bard glass flask, fitted with a condenser, and 
;ently heated for about one minute, when a violent reaction took 
)lace, hydrogen iodide being liberated. When cold, the contents of 
,he flask were treated with water ; a reaction took place with the 
evolution of heat, and the formation of an inflammable gas and a 
small quantity of an oil. The oil was wopentane, b, p. 30®, and the 
gas consisted of 32 per cent, of isopentane, 66 per cent, of hydrogen, 
and 2 per cent, of olefines. 


Interaction of Aluminium and isoAmyl Bromide, 

Fire grams of ifoamyl bromide and 0’8 gram of aluminium were 
mixed in a small flask, fitted with a ooqdenser, and gently heated ; 
after about twenty minutes a violent reaction took place with the 
evolution of hydrogen bromide. On cooling, a brown, solid mass 
emained, which, on treatment with water, reacted violently, liberating 
i iimall quantity of liquid isopentane and about 300 c.c. of an inflam- 
ii^able gas. This gas consisted of 59 per cent, of hydrogen, 38 per 
cent, of Mopentane vapour, and about 2 per cent, of ursaturated 
bydrocarbons. 

* The isoamyl halides used in these experiments were obtained from Kahlbaum, 
fiiiil were probably mixtures of several compounds ; the results therefore apply to 
Isuch mixtures a ad not to pure Moatnyl derivatives.— J. F. S. 

VOL. XCIII, ' ■ 6 F 
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Interaction of Aluminium and i$oAmyl Chloride. 

Five grams of woamyl chloride and 1*2 grams of powdered ^nmi. 
Dium were heated for six hours in a sealed tube at 270° When the 
tube had cooled, it was immersed in liquid air and opened, the gaa 
being collected. The gas, on analysis, was found to consist of butane 
hydrogen, and methane. The solid left was a white mass, which 
became very hot on treatment with water, and evolved a gas con, 
sisting of 96 per cent, of hydrogen, 2 per cent, of wopentane vapom 
and small quantities of olefines and acetylenes. There was also a 
small amount of liquid isopentane. 

Interaction of Aluminium and 8Bc.-0ct^l Iodide. 

Five grams of s«c.'Octyl iodide and 0*5 gram of aluminium were gentl; 
heated in a small, hard-glass flask, fitted with a reflux condenser. 
The reaction commenced after two to three minutes' heating, and 
rapidly became very violent, hydrogen iodide and iodine being 
liberated. The product did not solidify on cooling, probably because 
the intermediate compound was soluble in the excess of octyl iodide. 
On treatment with water, heat was evolved, and the product, on 
distillation in a current of steam, yielded 54 per cent, of the theoretica 
quantity of octane. 


Interaction oj Aluminium, and lodohenzene. 

This reaction was first tried by the ordinary GrignaM method. Ten 
grams of iodobenzene and 1'3 grams of finely-powdered alaminium 
were placed in a flask containing 50 c.c. of absolute ether ; the whole 
was heated to the boiling point of the ether for two hours without any 
reaction occurring. 

Ten grams of iodobenzene and 2 '6 grams of finely-divided aluminiuin 
were then gently heated in a small, hard glass flask, fitted with a con- 
denser, After about forty-five minutes, white fumes, consisting 
chiefly of hydrogen iodide, were evolved, and there was also am odour 
of benzene, due, no doubt, to the action of atmospheric moisture on 
the intermediate compound. The reaction took place slowly, and was 
never violent. After heating for about five hours, the Trums was dark 
brown in colour, and solidified on cooling. The solid was carefully 
treated with water, when it became very hot and: benzene was 
liberated. The whole was then distilled in a current of steam, and 
the disUllate consisted of small quantities of diphenyl and a 26 per 
cent, yield of benzene. 
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Jnttractian of AUumniwn and CUorobtnxime. 

Five grams of cMo™ben?ene and 1-3 grams of finely-powdered 
iluminium were heated for nine hours in a sealed tube at 270° The 
=ontots of the tube, which were always charred, yet, nevertheless, 
jontained a white, crystalling substance, were treated with water 
^hen much h^t was evolved. On distillation in a current of steam’ 
?9 per cent, of the theoretical yield of btozene was obtained. 

Interaction of Aluminium an^ p-CMoroaniline. 

Ten grams of j-chloreaniline and 2-0 grams of finely-divided 
aluminium were heated together in a hard glass flask, fitted with a con 
denser The reaction proceeded very quietly, and was complete in 
about four hours. When cold, water was added, and a violent reaction 
took place with evolution of heat. The whole was then distilled in a 
current of steam', and 36 per cent, of the theoretical quantity of aniline 
together with a small amount of benzidine, was obtained. ’ 

Interaction of Ahminium and p-£romoaniline. 

Ten grams of gi-bromoaniline and 0 8 gram of finely-divided 
aluminium were heated gently in a hard glass flask. After aLut five 
minutes the reaction commenced, and hydrogen bromide wasUberated ■ 
no further heating was necessary to complete the reaction. When the 
products were cold water was added, when a slighfevolution of heat 
l// the products in a current of steam, the dis- 
tillate yielded 71 per cent, of the theoretical quantity of aniline and a 
ismall quantity of benzidine. mime ana a 

Interaction of Aluminium and a-Bromma/phihaUne. 

This reaction only takes place successfully when'the finest aluminium 

U weuTn If ' 

superficial 

t'vo to three aluminium powder, and heated for about 

cHanfffi u * sand-bath ; for a considerable time the only 
suddenly aftl the a-bromonaphthalene, but 

touts, a v2el tif f 

''Ofe evolved and “j f* bromide and naphthalene 

'turr ng of r ‘*'® ‘h® -ndenser, andageneral 

^ of the mixture occurred. The mass was cooled, and then 

6 F 2 
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treated with water ; there was no evolution of heat^ ap^hrontly 
on ruction took place. The whole was then distilled in a , cnri^nt of 
fiteam and a yield of naphthalene, about 55 percent, of the theoretical, 
was obtained. There can be no doubt that a large quantity of the 
naphthalene was lost both by volatilisation and charring. All 
attempts to modify the violence of the reaction were without 
result. 

Attempts were made to ascertain if a-bromonaphthalone and 
aluminium would react in the presence of ether, but these also led to 
a negative result. 

Interaction of Indium and a-Broponaphthalene. 

Five grams of a-bromonaphthalene and 1*4: grams of indium, cut 
into small pieces, were placed in a silica flask, fitted with an air 
condenser, and heated. The reaction took place very slowly, and was 
noticeable at first only by the darkening of the liquid. After heating 
for about six hours, white crystals appeared in the condenser. The 
mixture was heated in all for about thirty hours, and then water was 
added, no heat being evolved. The whole was .distilled in a current of 
steam, when a 45 per cent, yield of naphthalene was obtained. 

Interaction of Indium and lodohenzene. 

Five grams of iodobenzene and 2*5 grams of indium were heated for 
fifteen hours in a sealed tube at 250° On opening the tube, quantities 
of hydrogen iodide were evolved. The solid residue, which was dark 
brown in colour and contained white crystals, was treated with water, 
when no heat was evolved, but, on distillation in a current of steam, a 
yield of about 30 per cent, of benzene was obtained. 

InUraction of Thodliim and a-Br(momphtIud&ye. 

9 '8 Grams of thalliuni, in small pieces, were placed in a flask con* 
taining 10 grams of a-bromonaphtbaieue. This was then heated at the 
boiling point for twenty-four hours, when a slow reaction occurred, as 
was evidenced by the formation of a brown deposit on the flask and a 
white sublimate in the condenser. 

When the products had cooled, it was noticed that the thallium was 
coated with a yellow deposit resembling thallous bromide. The 
addition of water produced no evolution of heat, but, on distilling in * 
current of steam, a yield of 17 per cent, of naphthalene, together with 
a large amount of unchanged a-bromonaphthalene, was obtained. 
After the naphthalene had been distilled over, there remained in the 
flask a brown, organic substance containing thallium, hut we have been 
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uuable to investi^te tbis.ettbstahce, sinbe it decompoges on heating, 
and is insoluble m all the oftlinapy solvents. Attempts to bring about 
a reaction betwwn thallium and o-bromo'naphtluiene in ethereal 
solution were unsuccessful. 

of ThcMiwn ond lodohtnzens. 

Five grama of iodobenzene and 5 grams of thallium were heated in 
a small flask for about twenty hours. The thallium was coated with a 
red deposit after the heating had been in progress about one and a-half 
hours, and this r4d deposit increased as the heating was continued, 
until finally the thallium had increased in bulk to about three times its 
original volume. There was no action on the addition of water, but, 
on distillation in a current of steam, a small yield of diphenyl -was 
obtained. The red compound was thattous iodide,^ formed probably by 
the action of the atmospheric mohdjure on the intermediate compound 
first produced. Although benzene was not obtained finally, there is no 
doubt that it was formed and volatilised. 

Chemical L430BATOBT, 

Bedvobd College. 


CLXXXII . — The Interaction of Hydrogen Dioxide and 
Sulphides, 

By Maud Gazdae and Sabiuel SMiiEa. 

Mabckeb, in 1866 [Annalm, 1865, 136,^89), first showed th^t 
sulphides may be converted into sulphoxidea by nitric acid of a 
suitable strength, and the process has since been generally applied for 
this purpose. The yields obtained by the method, however, are often 
not very good; the aliphatic sulphides are partly destroyed, and the 
aromatic, in some cases, may be nitrated. One of the present authors, 
desiring to obtain thionyldiglycollic acid, made several attempts to 
prepare it from thiodiglycoUic acid in the usual manner, but in evefy 
experiment it was found that the reagent either was toO energetic and 
completely shattered the molecule of the acid, or, owing to too great dilu- 
tion, it did not react. The following experiments were therefore under- 
taken with the view of finding a milder oxidising agent which could be 
applied to sensitive sulphides, such as the previously-mentioned acid. 

e have found hydrogen dioxide to be very suitable for this purpose ; 
in acetone or aqueous solution at the ordinary temperature, it converts 
e su phide into the sulphoxide alino^ quantitatively. As may be seen 
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from the exf«riments subeequently described, the reagent is successful 
with simple sulphides of all the chief types, and it may esp^ly 
recommended for preparing sulphoa.des, which are d»troyed or altei^d 
It the excess of nitric acid employed in the older method. As examples 
the utility of the reagent under these circumstances, the prepara- 
tion of thionyldiglycollic acid and 4 : 4'-diaininodiphenyl sulphoxide 

*“ThL7MWriments were completed some months ago, and the 
results are now published, since quite recently Hinsberg has dealt 
(Ber 1908 41, 2836) with the action of hydrogen^ dioxide on organic 
sulphur derivatives, but more particularly with the aromatic disulphides. 
Hinsberg observes that the sulphoxides are not converted into the 
sulpbones by excess of hydrogen peroxide at the ordinary tempera- 
turb- we have also studied this question, and concur fully m this 
conclusion with regard to the substances here dealt with. 


Bii'^oAnvyl (05Hj^j)2S0. 

Five grams of diwoamyl sulphide were mixed in ^etone solution 
with a slight excess of concentrated (30 per cent.) aqueous hydrogen 
peroxide. The solution was set aside at the ordinary temperature for 
twenty-four hours, and then the acetone was evaporated and the 
residue recrystallised from light petroleum. The yield of the purified 
product, which melted at 35°, was 3 grams : 

0*1063 gave 0-2450 CO2 and 0*1109 HjO. 0-62*8; H = li*6. 

C10H22OS requires 0=63*16 ; H = 11*58 per cent. 

Saytzeff (AnmUuy 1866, 139, 354) described this sulphoxide as 
melting at 37—38“, and, since the sulphone melts at 31°, we prepared a 
fresh specimen of amyl sulphoxide by the nitric acid method. The 
product melted at 35°, and a mixture of sulphoxides from the two 
sources melted at the same temperature. 

Thionyldiglycollic Acidy SO(OH3* 002^)2. 

A solution of thiodiglycollic acid in excess of aqueous hydrogen 
peroxide was set aside for forty-eight hours at the ordinary tempera- 
ture. The excess of water was then evaporated, and the residue, which 
was at first a syrup, became solid on being kept under diminished 
pressure over sulphuric acid. The product, which melted at 79 — 80°, 
was evidently pure *. 

0*1618 gave 0-1728 COg and 0*0589 Kfi. 0 = 29*1 ; H = 4*0. 

requires C = 28*92 j H = 3*61 per cent. 

The barium salt was prepared by the action of barium carbonate on 
the aqueous solution of the acid. It is sparingly soluble in water, and 
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separates from ,the hot medium in minute crystals containing two 
molecules of the solvent to one of the salt ; 

0*2604, heated to 130°, lost 0*0276 HjO. HgO- 10*6. 

0*2180 „ „ „ 0*0228 H3O. HgO =. 10*46. • 

0*2869 gave 0*1989 BaSO^. Ba » 40*6. 

04H4O5SBa,2HjO requires HgO = 10*68 ; Ba = 40*54 per cent. 

The had salt was obtained as a white, curdy precipitate on mixinsk 
aqueous solutions of the acid and lead acetate ; it is insoluble in boiling 
water, but is slightly decomposed thereby. The air'dried substance 
was analysed : 

0*2315 gave 0*189 PbSO^. Pb-55*8. 

C^H^OgSPb requires Pb=65*8 per cent. 

The gelatinous silver salt is insoluble in water, and, when dried, 
forms a yellow, horny mass. It is scarcely acted on by boiling methyl 
iodide. 

Dihenzyl Svlphoxidet (OgH5'CJH2)2SO. 

This was prepared by oxidation of dibenzyl sulphide in acetone 
solution with the calculated quantity of hydrogen peroxide. The yield 
was quantitative, and the recrystallised product melted at 134°, 
whether alone or mixed with a sample of the sulphoiide prepared in 
another manner. Excess of the oxidising agent also gave the 
guiphoxide. 

4 : i^-DkiKoxydiphsnyl Svlphoxide^ 020^5)280. 

4 : 4'-I)iethoxydiphenyl sulphide was oxidised in acetone solution 
with excess of aqueous hydrogen dioxide. The yield was almok 
theoretical, and the product melted at 116° and gave the characteristic 
Prussian-blue colour with concentrated sulphuric acid, which was 
discharged by addition of phenetole : 

0*1682 gave 0*1395 BaSO^. 8-11*4. 

C^jHjg03S requires 8 — 1 1 *03 per cent. 

4 : i'-Diaminodiphenyl SulpKoxidei (CgH4*NH3)jSO. 

Diaminodiphenyl sulphide was treated in acetone solution at 
the ordinary temperature with the calculated quantity of hydrogen 
dioxide. After twenty-four hours had elapsed, the acetone was 
evaporated, and the residue, which was at first a syrup, crystallised 
when set aside for some hours in a desiccator under diminished 
pressure. The slightly coloured product was purified with animal 
charcoal in alcoholic or acid aqueous solution. 4 : ^‘-Diaminodiphmyl 
i'^yhoxide was thus obtained in colourless prisms, which melted with 

eootnposition at 176°. The substance gives with concentrated 
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sulphuric acid a deep bluish-green colour, whioh is discharged bj 

phenetole : 

0-5908 gave 0 2049 OOgand 0*0395 Ufl. C«61-5; 

C 12 H 13 ON 3 S requires 0 =;* 62*0 ; Hsp 6*1 j^r cent/ 
Tetramethyidiaminodiphenyl sulphide was treatCMi in the same 
manner, and a substance melting at was obtained, but this was 
*ot further investigated, since, not giving the ’'charactetistio reaction 
with sulphuric acid, it did not appear to be a sulphoxide. It may be 
mentioned that dipfaenylene disulphide and tetranitrodiphenyl 
disulphide are not attacked by hydrogen dioifide under the conditions 
described in this paper. 

TBK OBGANIC CHBMISTRy hABORATORY, 
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CLXXXIIL — Influence of Solvents on the Rotation oj 
Optically Active Compounds, Part XJIL* Ethyl 
Tartrate in Aromatic Nitro^derivatives. Influence 
of Temperature-change on Rotation in Solution. 

By TiioitAs ' Stewart Patterson. 

In former parts of this investigation, it has been shown that the 
specific rotation of ethyl tartrate may vary to a very considerable 
extent according to the nature of an inactive substance in which it 
may be dissolved. Water, it was found, at 20°O.t and infinite dilution, 
raised the rotation to +26*8° (Trans., 1904, 85 , 1130), whilst 
chloroform depressed it to -3*0° (Trans., 5 1906, 87 , 313 j 1908, 
93 , 357). Later on, Wiuther observed that in formamide the rota^ 
tion attains to a somewhat higher value than in water, namely, 
+ 30*4° (ZeiUcli, phy^ikal, 1907, 6Q, 678), whilst ethylene 

bromide produces a lower rotation (-19°) than chloroform (M., 
p. 578). Finally, in the previous part of this series of papers it was 
shown that acetylene tetrabromide has a still more powerful depressing 
effect than ethylene bromide, reducing the rotation of the active ester 
to - 20° (Trans., 1908, 93, 360). Thus the range through which the 
rotation may vary, from +30*4° to -20°, is great, at least when 

* Foi Part Xn, sec Trans., 1908, 93, 936. All experimental details, meaning of 
terms, Ac., are as previously given. 

Degrees of temperature are indicated in this manner throughout this pftpcr to 
avoid confusion with degrees of rotation, 
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eomp^ With the rotation at 2(TO. (.+ 7 . 86 ) of the ester itself In 
the following pages, howeyer. it wUl be shown that both the upper 
and lower value may^ very considerahly exceeded. On this'accort, 
and also because of the modacations of roUtion caused b^ chanee of 
temperature, the present ctjnununication maj^ perhaps clahn to of 
some interest, not o^y in regard to the problems of optical rotation 
but to the more general question of solution as well 'd 

The influence of a solvent is, untU we find reason for a more satabl 
plan, best secerned by comparison of rotation values for one definite 
temperature. Therefore, from the ontves obtained by examining the 

otf ? ''“rious temperatures, values at 

20 C, have been obtained by interpolation or extrapolation, as the case 
may be. Complete and trustworthy concentration curves, however, can 
only be drawn for such solvents as are either liquid, or else have a com- 
parati vely low melting point, and^of solvents dealt with here only four 
conform to th^e OTnditions, The curves obtained for the rotation of 
ethyl tartrate in these four solvents are shown in Fig. 1, which gives a 
general idea of the influence of this classnf solvents, and illustrates in 
particular the manner in which solvent influence varies with con. 
centratiOD. 

It will be observed that all four solvents have powerful and similar 
effects. In each case the rotation of the dissolved ester is markedly 
raised, and, as the dilution becomes greater, the rotation increases at a 
gradually increasing rate. 

The specific rotation of pure ethyl tartrate is +7-86'> In nitro 
benzene solutions, the interpolated values at 20°O. are as follows : 


P ■ 


60*08 

17 - 0 “ 


19 '94 
86 * 1 “ 


10*0 

31 * 6 ^ 


6 

34 * 9 '’ 


2*002 

38 * 4 ° 


^By^oxtrapolation, tho specific rotation at infinite dilution would be 

The general behaviour of o-nitrotoluene is very much the same as 
that of nitrobenaene, the data being : 


P 

wr 


60*21 

17 * 8 “ 


26*01 

86 * 0 “ 


10*002 
82 -S'* 


6*002 

86 * 6 “ 


At ea<* dilution examined, the rotation is approximately one degree 
greater than m nitrobenzene, so that the value at infinite dilution is 
very nearly +42° 

lu w-nitro toluene, the data are i 




61*2 

13 - 0 “ 


25*0 

18 * 2 “ 


9*99 
+ 25 - 0 “ 


6*0 

28 * 7 “ 


prSultf ^ry considerably less than in the two 

P ol vents, xt infinite dilufciwi, the rotation is +34°, 
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As has been mentioned, the data for the other solvents 

examined are n® so complete. Those substances being solids, some- 
times of fairly high melting point, they were naturally more difficult 
to work with, and fewer solutions were examined. Since estimates oil 
the value of tke specific rotation at infinite dflutiou in those solvents 

can scarcely bo made, it will be necessary to compare data for some- 
what concentrated solutions, about 25 in most cases, and it must 
be remembered that even then the numbers used are obtained by 
extrapolation. A p = 26 solution in s-trinitrobenzene, for instance 
solidifies at abput 100°C., so that the specific rotation quoted below for 
SO^C. can obviously only be an approximation. In such cases, the 
rotation observations can bo made easily enough, but the density 
determinations present greater difficulty, and in some instances were 
omitted altogether. Between two observations, the solvent crystallises 
out, and the re-melting of it is attended by the disadvantage that some 
of the ethyl tartrate, which along with a portion of the solvent 
remains liquid, is apt to be expelled' from the tube in greater 
proportion than the solvent. The concentration of the solution may 
thus become altered, and make the density determinations untrust- 
worthy. 

Specific rotations cannot therefore be calculated for every solution 
examined, so, in order to obtain numbers directly comparable for all the 
solvents, the observations have been reduced to a common standard by 
means of the usual specific rotation formula, but omitting the 
density. 

For convenience of reference, we may assign to this expression the 
letter R, 

Thus: 4 X 100 

I 


THa Edationship hetmtn Constitution and Solvent Effect. 

Only the narrower aspect of this problem can meantime be discussed, 
and the material will be found in the table on p. 1840. 

Pfom these data, some generaHsations can be made. In the first place, 

it may be noted that o-nitrotoluene causes a slightly greater rise in 
e rotation of ethyl tartrate than does nitrobenzene. The different* 
however, in the values of R- for p = solutions is very slight 
y . The methyl group in tlie ortho-position, then, enhances, 
m only by a small amount, the effect of the nitro-group. The 
m ro action of the methyl group in the meta-position is accompanied 
change a depression in this case — the rotation in 
benzpnp being, roughly, 9° lower than in nitro- 

e change in position of ‘the methyl group from the meta- 
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Table I. 

notation of Ethyl Tartrate^ 

f< 


Solvent. 

p=0. 

ir=26. 

p=25. 

Nitrobenzene 

+4r 

+ 24-2” 

+29*r 

o-NitrotoIuene 

42 

25 '0 

29’3 

'i/t-Nitretoluene 

34 

18*2 

21*2 

j[}-Nitrotolueno 

28* 

17*2 

20*1, 

0- Din itro benzene 



S6-0* 

46*0 

wt-Dinitrobeazeno f 

~ 

18’0 

25*8 

2 ; C-DiEitrotoluene 



23*8 

3i *5 

2:4-Diiutrotolueue 

— 

11*7 

15*5 

s-Trinitrobenzene 

-30* 

-22*0* 

-30*0 

a-Nitronaphth.'ilene t 

-1-65 

+ S5-9 

4-44*5 


* These QUiTil)ers must be regarded as rough approximations only. ' 

+ It vraa iuteiided also to examine p-dinitrobenzene and jS-mtronaphthaleiJe bat 
these subsUitces ai-e so tlark in colour that experiments similar to those thp rwults 
of which are recorded in the table could not be carried out, " 

It was found possible to compare the influence of j3-nitroaaphthalene with that of 
a-nitronaphthalene (see p. 1842), but the i-otation of a solution containing oajy 
3-63 iier cent, ofp-dbiitrobenzeno could not be determined with a sufficient deoiJ 
of accuracy in a 40 mm. tube. ® 


to the para-position, on the other hand, produces a much leas effect • 
the rotation of ethyl tartrate in ,>-nitrotolaen 0 (Rfr=20’l°) shows a 
further diminution of just over a degree. 

These examples appear to show that the relative positions of the 
substituent groups play an important part in determining the ’rotatiou 
0 e dissolved ester. The only data from previous work which can 
be cited in comparison are those relative to c, m-. and p-xylece 
(Trans.. 1902, 81, 1107), which are as follows i ^ 

The enormous effect of the introduction of the nitro-group into 
rotation of the dissolved ethyl tartrste 
Uii^g wised femW? (inf. dii.) =6-lo in bensene to [«/(inf. dil.) 

noBsibla r! introduction of the nitro-group in the three 

ortho-boaiff i>as just been described; in the 

thev deirai'f'f ^ another, in the meta-position 

they detiaet from each other’s influence, and still more so in.the para- 
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position. It wilVbe seen that in <h, m-, aiid |>z 7 le^ “the phenon^ena 
are at least of an analogous cha»cter. One methyl group introduced 
into ben sene exermses a depressing influence ; two methyl'^pups, even 
in the ortho-position, have a greater depressive e:ffeGt, which becomes 
still more marked for m- and p-xylene. In both series, the rotation of 
the active ester is greatest when the two substituting groups are in the 
ortho-position, and least when they are in the para-poaition. 

The first of the ^initro -derivatives to be examined was- w^dinifcro- 
benzene. Since one nitro-group has so great an influence, it might 
have been 6Xpe<jted that a second such group anywhere in the 
molecule would augment the solvent effect to a still greater degree.- 
Just the opposite is the case, however. In m-dinitrobenzene, the 
value R^’-26*8° is considerably less than for nitrobenzene (29‘IP), so 
that the elevating tendency of the groups is largely overcome by a 
8econdary«cause, namely, their infiuence on one a|y|Other, due in turn to 
their relative position in the molecule. 

The inference which could be drawn from the behaviour of the 
nitrotoluenes as to the mutual infiuence of two substituting groups 
led to the expectation that o-dinitrobenzene would have at least a 
greater effect than .m-dinitrobenzene. This was found to be very 
markedly the case ; in o-dinitrobenzene the value RfT = + 46^^ is much 
greater even than in nitrobenzene. Thus the influence of one sub- 
stituting nitro-group on another is like the effect, of a methyl* group 
on a nitro-group, but very much inore pronounced ; o-dinitrobenzene 
(R^ = 46'^) causes a much higher rotation than o-nitro toluene 
(Rif =29-3°) ; m-dinitrobenzene (R^ = 25'8°) causes a higher rotation 
than OT-nitrotoluene (21*2°). 

The two dinitrotoluenes examined display just the same regularities. 
Both these compounds are substituted m-dinitrobenzenea. In 2:6- 
dinitrotokene, the methyl group is in the ortho-position with 
respect to both nitro-groups, and might be expected to enhance their 
infiuence — perhaps by about twice as much as is the case iu o-nitro- 
toluene. The increase is somewhat ’greater than this, the ioiation in 
2 ; 6-dinitrotoluene (E^a=31*5°) exceeding that in m-dmitrobenzene 
(R? ~ 25*8°) by about five degrees. 

In 2 ; 4-dinitrotoluene, the methyl group is ortho with respect to 
one nitro-group and para with respect to the other. By comparing 
o-nitrotoluene and j»-nitrotoluene ^pectively with nitrobenzene, the 
former might be expected to raise the rotation slightly, about 0 2°, 
and the latter to diminish it by about 9°. * The total change should 
therefore be a diminution of about 9°. The data are 2 : 4-dinibro- 
toluene, R^ = 15*5°, m-dinitrobenzene, R^ = 25*8°, so that the lowering 
of rotation due to the methyl group is 10*3°. 
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Whilst an agreement so close as this is probably a ooineidenoe} it 
appears, nevertheless, that in a qualitative sense the vamtion of 
solvent influence with change of relative position of the substituent 
groups can be traced with some success. 

After the experience gained with the foregoing solvents, it was to 
be expected that »• trinitrobenzene (m. p. 123°) would cause a lower 
rotation than m-dinitrobenzene, but the actual behaviour could 
scarcely have been foreseen. Kot only is the ration of the dis^ 
solved ethyl tartrate lower than in m-di nitrobenzene, or for the homo* 
geneous ester, but it is lowered to such an extent that it has a 
considerable negative value. The concentration-rotation curve has 
therefore an appearance quite of the opposite character to those of, 
Fig. •!. The rotation of the ester diminishes rapidly as s^trinitro' 
benzene is added, so that, at 20°C., inactivity would be reached even 
in a solution so concentrated, with reference to ethyl tartrate, aay)= 82. 
At jb- 50, the rotation would be approximately 
p=25, about -30° and at infinite dilution, about -47*6°, The 
density of trinitrobenzene in the liquid form at 20°C. would be about' 
1*606*, whence the specific rotation at infinite dilution would be 
approximately [a]o“" = - 30°, a value considerably below that hitherto 
recorded for ethyl tartrate in any other solvent. t 

It has been pointed out already that a-nitronaphthalene has a very 
powerful influence on the rotation of ethyl tartrate, the specific 
rotation at infinite dilution reaching the value +65°.j: By the use 
therefore of a*nitronaphthalene, on the one hand, and s-trinitrobenzene 
on the other, the rotation of the ethyl tartrate may be varied at will 
almost through 100°, which must be regarded as a very considerable 
change indeed. 

The relative influences of a- and )3*nitronaphthalene were deter* 
mined by comparison of the rotations, determined in a short tube, of 
solutions containing a large proportion of ethyl tartrate. 

For a-nitronaphthalene (p = 93'94), the data were af (40 mm.) 

= -f4'68°, whence Bi?’ -+12*46°, whereas for ^S-nitronaphthalene 
(p = 92*72), (40 mm,)= -t-4*09°, whence +11*02°. 

Thus, even in solutions so dilute with reference to the inactive 
component as these, a-nitronaphthalene causes a value for 
practically 1 5 greater than does the jS-isomeride. It need scarcely be 
pointed out that this is entirely in harmony with the other regu- 

, estimated from two determinations made for the purpose. At 

13/ C., 20/4 = 1 ‘4863, and at ITO'C., d 20/4 =1 '4523. j 

it\ is thus in agreement with that of meaityleae 

raas., 2, 81, 1099), ^\hich lattei solvent also causes a negative rotation in dilate 
solutions of ethyl tartrate. 

^ X This high rotation would probably fee equalled, or nearly equalled, in o-dinitre* 
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larities discussed, since a*iutronaphthalene may be regarded as an 
ortho and )8*nitrouaphthalene as a meta-substitution product. 

It) will be seen from the table below that just as nitrobenzene has 
a much greater solvent influence than benzene, so a-nitronaphthalene 
has a much greater influence than naphthalene. 'Also, that whilst 
naphthalene has a greater influence than benzene, so naphthalene 
derivatives have greater inflhences than benzene derivatives. 


Table II. 


Rotation of Ethyl Tartrak, 


[< 

Solvent. {infinite dilution). 

Naphthalene* 

a. Bromonaphthalene t ■ ■ 26 

a-Kitronsphthaleno 65 


[‘‘If 

Solvent, (infinite dilution). . A. 


Benzene % 

+ 5-V 

25-9 

Bromobenzene t-. 

11*7 

14'3 

Nitrobenzene ... 

41-0 

24*0 


♦ Trane,, 1902, 81, 1134. t Trans., 1908, 93, 936. t Trans., 1902, 81, 1097. 


The sequence, however, is not the same in the two series, a-bromo- 
naphthalene causing a lower rotation than naphthalene, whilst bromo- 
benzene brings about a considerably higher rotation than benzene. 


Influence of Temperature-dumge on Rotation in Solution. 

Whereas no prediction can meanwhile be made as to the probable 
effect of a solvent, of a type not already investigated, on the rotation 
of ethyl tartrate, the influence of temperature-change on such solu- 
tions seems to be more simple in character. With our previous 
tnowledge, it would have been impossible to foretell that nitrobenzene 
would have a very elevating influence, or, even knowing the influence 
of nitrobenzene, that ^-trinitrobenzene would have a depressing effect. 
But, knowing the rotations in these two solvents at 20°0., former 
work allowed of a prediction to be made as to the effect of tempera- 
ture-change, Since the rotation in nitrobenzene is much above that 
of the homogeneous ester, it was to be expected that, with rise of 
temperature, the rotation would diminish, whilst in s-trinitrobenzene, 
in which the speciflc rotation is far below that of the undiluted ester, 
rise of temperature should bring about a rapid increase of rotation, 
and this is, indeed, decidedly the case. 

Figures 2 and 3 will help to elucidate the very interesting effects 
of temperature-change on the rotation of these solutions. In the 
former are shown temperature-rotation curves for ethyl tartrate in 
nitrobenzene along with the curve for the ^ter alone.* 

A number of the solutions dealt with in this paper were examined before the 
author waa in posaeasion of an apparatus .that allowed of determinations above 

100*C. 
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The curve for ethyl tartrate (Fig. 2) has a speciae 

rotation ( + 15°) at 175°C.* The appearance of cc^e fi# a p « 60 
solution would lead us to expect a maidnmm at^-^hhut; 106^^ at a 
lower temperature therefore, but having a Wgher Value ft 19°). 
than in the pure “ester. In a p“20 solution, the inaximnoa; U at 
about 30°C., and has the value [a]^ 26*2° In a 10 the 

maximum rotation has a still greater value ([aJlT—Sl*?®), and occurs 
at a lower temperature, 17“C. At less concentrations, the maamnm 

Fig. 2. 


JielcUionship heiwetn rotation and tcTn^ratXbre. 
Ethyl tartrate in nitrobenzene. 



value lies below the range of temperature investigated, but, as the 
specific rotation increases with greater dilution, the diminution of 
rotation with rise of temperature becomes, as in the 5 and p = 2 
solutions, gradually more rapid. 

• [u order to determine thia point, ethyl tartrate was r6*examined, with the 
results recorded on p. 1852. It will be noticed from them that the ol^rved rotation 
reaches a distinct maximum of +15 -93'' at 148‘’C., two obsemtions made at higher 
temperatures being lower than this. Since, however, the density dtg^iiiiahes with 
rise of temperature, the maximum specific rotation { + 16*’) occurs at a^higher tem- 
perature, ITS^C. 

Walden {Ber., 1905, 38, 366) gives some data for the rotation of ethyl tartrate at 
temiieratures up to 150" for red, green, blue, and violet light. ‘ 
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nia behaviour is of e^tjy the same character, but perhaps not 
quite ^ ob^ous as that of methyl potassium tartrate, ethyl potLuS 
tartrate, and^propyl potassinm tartrate in aqueous solu^raVans 
,904. 86, 1 21, 1123, 1126). For each of Le three substiSra 

f ** temperaturen between 100°C. 

aud 20 0. m solutions of concentration below about b = 60 As the 
dilution beconies grater, these maxima increase in value, andmovetol 
lower temperature, the relationship between the value of themaximum 
an the temi^rature at which it occurs being apparently linear (foe. oil., 
p.I137). The whole temperature range of the maxima is, however, 
comparatively slight, varying, for instance, from 56°0. for a p=48-79 
solution of ethyl potassium tartrate to 38°0. for a p- 5-07 solution 
For ethyl titrate in nitrobenzene, the temperature at which this 
Mximum rotation occurs varies through very much wider limits, 
passing from 175°0. for p= 100 to 17°0. for 10 
In the toe alkyl ^tassium tartrates, themaximum rotations lio 
along a different line for each substance, which, of course, is only to bo 
expected. An interesting question at once suggests itself as to the 
variation of the maximum rotation for one and the same active 
sabstsnTO in different solvents. The maxima must start from one 
point the maximum rotation of the pure ester, in all solvents: will 
they follow the same coarse or not ? 

For the discussion of this question, it is unnecessary to reproduce 
all he curves for e^hsolveub-they exhibit the same characListics 
as those for nitrobenzene-but in Fig. 3 are shown temperature- 
rotation curves for ethyl tartrate in different solvents, and at various 
concentrations, which present some interesting features. 

Ihecurve for ethyl tartrate is included as before, the maximum 
«p«ific rotation ( + 15 ) lying about 175°C. The next curve above it 
IS for water, 75; it extends only to 100»C., but from the shape of 
e curve a maximum would probably occur at a lower temperaVure 
hau in the homogeneous ester. The next curve, for m^nitro^nzene, 
(>=49 611, shows a maximum ([a]L« = 16-2“) at 123“C. The curve for 
o-mtrotcilnene,p = 50-21, extends also only to lOO^C., but its appear- 
in leates a maximum ([a]n = 18-8=) about to tem^^to 

r e nexteurverepresents both m-nitrotoluene, ,i = 25-003, aud^-aitre- 
J ene,p = 20, the two curves being iudistinguishable fre^m eii oto 

‘emperaturL"*^’ 'Ih “ passes rapidly to lower 

a r 1“ a-nitronaphthalene, 

«= i ’va! L ^r’T = in nitrobenzene 

^ If. Its value 13 about [a]„ = 3 1 •7°, and it lies at 1 7°. 

’'t*™ wto"Ti‘e\raTv! “f of the equilibrium 

TOL XCUI temperature with inereaae of pressure. 

6 Q 
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At lower temperatares, it is obviously more difficult to determine 
the positions of the maximum. It seems, however, that the tempera- 
ture at which a maximum rototidu of given Value occurs does nob 
vary much in different solvents.* 

There are also included in Fig. 3 some curves for solvents which 
jiave a powerful depressing inBuence on the rotation of ethyl tartrate, 
and it will be seen that their appearance for the most part is in 
harmony with the thesis just developed. When the rotation at 20"O. 
is very low, as in acetylene tetrachloride or s-trinitrobenzene, it 
increases very rapidly on heating, and, although the point has not 
been experimentally proved, the maximnm rotation in such solvents 
may lie above 175°0. 

A curve of this character for benzaldoxime has also been included 
in the figure, for the purpose of showing that exceptions have to be 
reckoned with. Although the rotation is much depressed at low 
temperatures, this curve tends to cut that for the homogeneona ester, 
and is therefore not in agreement with the foregoing statement. 
Such exceptions are, however, so far as can be Judged at present, 
quite rare. 

It will be clear, then, that Fig. 3 bears a striking resemblance to 
Fig. 2 in general appearance ; the curves for these various solvents 
taken in this indiscriminate manner blend into a diagram remarkably 
similar to that for one single solvent at a number of concentrations, 
and it would seem as if we might almost eliminate from consideration 
tlie nature of the inactive solvent and the concentration. The course 

* Winther (Zeitsck. physikal, Chem.y 1903, 56, 847) refers to this aubject of 
iiiaiimum rotation in regard to solutions of ethyl tartrate in wobutyl alcohol. By 
iieans of interpolation formulae, he calculates the temperature (T) at which the 
iiaxinmra rotation would occur for different concentrations, and finds, forlexample, 
he following numbers. (It should be noticed that the numbers in the third line 
ire uot the values of the maximum rotation, ) 


p 

80'97 

62 '56 

41 ‘24 

21-61 

13-82 

7 

U0“C. 

140"C. 

100“C. 

us-c. 

141*0. 

wr... 

6-78“ 

S-IS” 

4'9S^ 

6-31“ 

5-42“ 


Winther’s conclusion from these and other similar figures is that the temperature 
Df maiimum rotation of ethyl tartrate in wobutyl alcohol does not vary with the 
concentration, and this is in agreement with the present results. It is only in a very 
powerful solvent like nitrobenzene that the maximum is displaced sufficiently for 
Ik fact to be noticeable. Fig. 3 shows that even when rotations are very different 
as, for instance, in nitrobenzene, p — t, and in homogeneous ethyl tartrate, 
are much closer at 100“0. If they lie close together at 20“0., as is the case in 
whutyl alcohol, there will certainly be very little difference between them at high 
Np«ratures. The above values for T are considerably too low, as is also the 

t nwimum temperature (137‘’C.) suggested by Winther for pure diethyl tartrate 
S47}. 
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of the temperature-rotation curve is apparently defined by the rotation 
at arfy given temperature.* 

If, as a first approximation, we assume this, to be so, it may be 
possible to find an expression by means of which the rotation of ethyl 
tartrate at one temperature, say, 100°C., can be calculated, given that 
at another temperature, say, 20°O., without regard to the solvent or 
the concentration. s?: 

It is clear from Figs.iS and 3 that, in such solvents as have a 
powerful effect in raising the rotation of ethyl tartrate, ther« must 
generally, or always, be some solution for which the rotation has the 
same value at 20°C/. and at 100°0., that is, one in which the maximum 
rotation falls between 20®C. and 100°C. Let this rotation hK& then 
if the rotation of a solution be greater than at 20^. it ^i]| 
diminish on heating, and vice versa. Therefore we may write 

i(X»-[a]g') = [a]r-[a]r (1) • 

as the simplest kind of expression connecting the rotations at 20'’C 
and 100°C. 

The values of the constants k and may then be determined from 
the rotation data for any two solutions. Thus, substituting the values 
of[a]|f and [a]i?‘for solutions in nitrobenzene, of jp«5 and ® = 5fl 
(see table below), we find = + 20-9 and A =. 0-505. Thus the solutioa 
(its concentration does not concern us) the specific rotation of which 
is 20-96® at 20°C,, should have the same rotation also at 100°C It 
will be apparent from the curves in Fig. 2 that this must be almost 
correct. 

Again, the values of k and X“ may be determined from the rotation 
data for ethyl tartrate in other solvents, and, if the simple assumption 
made above were correct, should be the same as those just found for 
nitrobenzene. 

In table III are given data for various solvents and concentrations, 


Table III, 


Number. ‘Sohent. 

1. Nitrobeuzeue.. 

2 . 

3. O'NitrotoIuene 

4. Water* .. 

5. „ ♦ 


6. 

7. 

8 . 


a-Nitronaphthaleue . 

Beczaldoximef 

Ethyl tartrate 


p- 

wr 

5 

-tss-o' 

50 

17-0 

10 

32*3 

5 

26*5 

75 

11-9 

10 

46-0 

22-8 

0-2 

100 

7-8 


wr 

+27-9“ 
19-0 
25-6 
21-9 
14-6 
36 '5 
12-8 
13-6 


* Trans., 1904 , 85, 1151. 


t Trans., 1907, 91 , S06. 


a-nitronaphthtlirelnL^^l^rh^’^ ^71 observed that the curve for 

M5=4'9qo. a ‘ same inclination as that for nitrobenzene, 

Larkabi; .tilrrit;,""'" “ te. on the whole, tbeyele. 
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by means of which k and may be calculated, and in table lY are 
given values of these two Constants eliminated between difierent 
pairs. 


Table lY. 


Eliminated 
between... 1*2. 

k 0-505 

20*96“ 


1*5. 1-8. 

0*418 0*478 

18-36“ 20-0“ 


1*7. 4*8. 

0-665 0-555 

22*5“ 18-21“ 


3-5. 6-7. 

0-465 0-483 

17-7“ 26-31“ 


It wdl be seen that the constants calculated by means of this linear 
expression from data for two solutions in the same solvent (1*2) or 
between those for solutions in two different solvents (1*5, 1-7, &c.) 
or between those for a solution and the homogeneous ester (1*8 4*8) 
all give values for the constants lying fairly close together. ’ ' 

Again, these constaats, once obtained, may be used for calculating 
the rotations of other solutions, and, from table Y, values calculated 
ID this way may be compared with experimental numbers. The 
constants used are those first mentioned, and derived from nitrobenzene 
solutions of p = 5 and p =fi0. 

Equation (1) then transforms into : 

Wr ==0*495 [a]r+10-683- (2). 

Substituting in this expression the values of [a]J^ of column 4 of 
table Y, the values in column 6 for [a]^ are obtained. 


Table Y. 


Number. 
1 , 


Solvent. 


Nitrobenzene 2-0 

» 10-0 

» 19*94 

Ethyl tartrate 100*0 

lomogeneoua ester) 

o-Nitronaphthalene 5-0 

„ 49-56 

Benzaldoxime * 22 *8 

„ *.« 49*6 

^ „ * 79*9 

w-Nitrotoluene 5*0 

wt'Dmitro benzene 26 *0 

0 Nitrotoluene 50*0 

Mesitylene -f 10*0 

Acetylene tetrachloride J 9 '3 
•Trans., 1907, 91, 506. f Trans., 190! 


[«]r 

wr 

(observed). 

wr 

(calculated). 

38-4“ 

28-5“ 

29-6“ 

31-6 

26-2 

26-22 

26-1 

24-3 

23-5 

7-85 

13-6 

14-4 

46-0 

^ 36-5 

33-4 

24-8 

24-0 

22-9 

0*2 

12-8 

10*5 

10*8 

16-1 

15-93 

12-9 

16*4 

16-97 

28-7 

24-8 

24-79 

. 23-4 

21-4 

22-2 

17*9 

18-9 

19-4 

1-8 

11-06 

11-6 

-13*8 

2-4 

3-75 

81, 1129. 

4: Trans., 1908, 93, 866. 


Thus the constants calculated from the ;> = 5 and p = 50 nitrobenzene 
S» Utions give fairly satisfactory results, not only when applied to 
mtrobenzene solutions of different concentrations (1-3), but when 
PP ed to the homogeneous ester itself (4), or to solutions in other 
aliinJ * different in character as a-nitrouaphthalene, benz- 

>me, mesitylene, and acetylene tetrachloride (5—13), It seems 
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, f that a formula thus obtained from rota« 
|,;irti(:ulai ly wort y 0 ^ ^ should be directly 

tioLis-varyingfrom + tetrachloride, the rototion of 

applicable to a ^ _^ 2 . 4 o (u, table V). 

„h.ch varies of results of this inv«itigation seems 

The simp lest 1 euggested some eight yea^ ago 

to be one pure y P 7 correlating the phenomena of rota- 

■ (Traus,, 1901. 79. 188), or 

lion in solutio ^ believe, considering what 

one similar in oh eomplete lack of success 

we know of the ^attempt to discover regularities amongst their 

which has \^;,2;P,ent results can be due to combination 

rotation consta , jj„„gh there is one respect in which 

between solven an ^ harmonise with that supposition, 

the ® 1 that the rotations which are so different at 

“ sr, “"■“‘r: 

20 0 . 00 ^ y course, be ascribed to the gradual 

LSoToflmplexes existing at low temperatnres. But thri does 
dishociai V - „ fact that the maximum rotation of the homo- 

“llTsnblncB is found quite cleaily in solution also, or that a 
maLum rotation of given value occurs at the same, or very nearly 
rle, temperature in totally different solvents, m other words, 
rat this maximum is related to the temperature at wkch it occurs in 
rmanuer which is, to a considerable extent, independent of solvent 

Acain it might be expected, at least as a first approximation, that, 
as an active substance is gradually diluted with an inactive solvent at 
a given temperature, the combination of the two substances shodd 
f oLw the law of mass action, and that this, in turn, should be refiected 
in the variation ot rotation. The form of the concentration curves in 
Fig 1, however, is entirely opposed to this suggestion, since the 
np^fic rotation alters more rapidly in dilute than in concentrated 

Bolution * , V i. 

The suggestion, referred to above, that rotation may be traced 

back to internal pressure, or, in turn, to solution-volume,^ oan, un- 
fortunately, not be completely tested in the present case, since only 
three of the solvents dealt with are liquids. 

The data for these, however, are given on p. 1856. It appears t a 
at infinite dilution in nitrobenzene the mol^ular solution-volume o 
ethyl tartrate would be about 174 c.c., in o-nitrotoluene about 
175*6 C.C., and in m-nitrotoluene about 176 ’6 c.c. In nitrobenzene, 
* See Tmns., 1907, 91, 1844, where this question is discussed in regard to other 
solvents. 
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ethyl tartrate has thus a smaller volume and a greater rotation than 
in m-nitrotoluene, but in o-nitrotoluene the rotation is greater than in 
either of the other two solvents, and therefore the volume might be 
expected to be lees, which is, however, not the case. The data are 
thus not in harmony, and it would be of little service in the mean- 
time to do more than cite them. 

In conclasion, the results of the present investigation may be 
summarised as follows ; 

(1) The rotation of ethyl tartrate varies through very wide limits 
„hen dissolved in the aromatic nitro-derivatives. In nitrobenzene 
and o-nitrotoluene, the specific rotation at infinite dilution has a value 
of more than -h40°; in a-nitronaphthalene and o-dinitrobenzene, it 
would reach a value of, approximately, -i- 65°. In s-trinitrobenzene, on 
the other hand, the specific rotation would lie about - 30°, so that the 
total change of rotation which can be produced by varying the solvent 
is practically 100° 

( 2 ) The solvent induence of disubstituted benzenes appears to be 
^roverued by the general law that the two substituting groups, similar 
or dissimilar, when m the ortho-position cause the highest, and when 
in the para-position the least, rotation in the dissolved ethyl tartrate. 
This conclusion is drawn from a comparison of the data for o-, m-, and 
p-xylene, o-, ot-, and /J-nitrotoIuene, o- and m-dinitrobenzene, 2 : 6- 
dinitrotoluene, and 2 ; 4 dinitrotoluene, whilst the behaviour of a- and 
^-nitronaphthalene is in accordance with it. 

(3) Homogeneous ethyl tartrate has a maximum specific rotation of 
+ 15 ° at 175°C. 


(4) A maximum rotation is also found in the temperature-rotation 
curves for solvents which raise the rotation of ethyl tartrate In 
such solvents, the maximum rotation increases in value, and moves 
towwds a lower temperature as the dilution becomes greater. 

lu solvents which depress the rotation of ethyl tartrate, it is 
probable that the maximum rotation would diminish in value and 
move towards a higher temperature with increasing dijution, but this 
m not actually been observed. 

^ (5) The relationship between the maximum rotation and the 
emi*rature at which it occursjs much the same in different solvents 
te IS thus m a sense, independent of the nature of the solvent and 
*00 concentration. 

(0^ homogeneous) ethyl 
nearly independent (in 
rewion chan'^'^'f concentration; for example, the 

«Aiie tot iotoeval of a solution in 

«ylene tetrachlond^which has a powerful depressing effect- 
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can be approximately calculated by means of a simple linear 
expression deduced from the behaviour of solutions in nitrobenzene^ 
a solvent of very marked elevating influence. 

Exfsbihental. 

Rotation of Ethyl T<wrtraU. 

f 17-8“ 35 -5“ 60*4* 92*9" 124* U3* 100“ 175 -q* 

aniOOmm.). +9-222 11*174 13*318 15-022 15-774 16*926 15*88 15-74 

n.nn 11. iR 1 Q.OQ 1 .1 .9K 1 i .>rt: 1 j .nr 


[af +7'64 9-39 11*45 13'28 14-35 14*76 U*96 14-99 

Demitits DstepnUned. 

C 19-3“ 33-83“ 67-36* 131*2“ 178-8* 

d \ 1-2064 1-19181 1-1677 1-0919 1*0507 


Ethyl Tartrate in Nitrohensme. 

I. jp« 2 - 00 l 64 . 


e 16-r 27-4“ 39*3’ 44*r 48-r 56-1“ 78*4“ 86*8“ 100-0* 

fl^{400 mm.) +3*737 3*627 3-451 3 367 S'299 8-172 2-878 2*759 2-569 
[fl}^ /. +38*68 37*88 36*40 35-65 35*06 33*93 81-86 30-29 28'51 

11 . ^ 3 - 4 * 99917 . 

f 16-6’ 20-7“ 24-6“ 27-7“ 44-7“ 50 ’8“ 65*6“ 72-5“ 82*4“ 87*4' 100*0“ 


K (400 

mm.),.. +8-546 8-391 8-314 8*224 7*739 7*551 7*149 6*969 6-751 8-659 6-273 
[b]^ +36-41 34-91 34-69 34*41 32*84 32*22 30*89 80-29 29*60 28*88 27*98 

III. j5 = 10-0011. 

C... 14-2’ 17*2“ 19*8’ 21*3’ 23*3’ 29-0“ 43*7“ 61*3’ 68*7“ 74*7“ 82*7“ 100 '0“ 
a‘ (249*6 mm.) : 

+ 9*500 9-499 9-484 9-469 9-409 9*289 8*932 8*757 8-584 8-1S4 7-989 7*365 
[a]J +81-63 31-68 31-60 31-56 31*43 81*18 80-35 29*96 29*66 28*39 27*9 2627 


IV. = 19-9446. 

17*6“ 

25*3“ 

39 *8’ 

44*7“ 

53*8“ 

67*3“ 

81 ‘S’ 

100-0“ 

(249*6 mm.) +15*625 

16*58 

15*339 

15*27 

14*973 

14*638 

14-205 

13*548 

+2607 

26*16 

26*07 

26*06 

25*76 

25*47 

26-04 

24-26 

V. ;)*50*0156. 

^ 17*7“ 

32 0“ 

45-9“ 

55*1“ 

63*3’ 

71*7“ 

78*6“ 

100 0“ 

(249*6 mm.) +26*368 

26-233 

26*785 

26*95 

27*066 

27*088 

27*063 

26*683 

\i +16*88 

17*66 

18*25 

18-61 

18*72 

18-88 

18*97 

19-08 
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DentUies Determined, 
Solrent. ’* 1 ^ 


t°. 

19*1° 

50*0 

68*7 

100*0 

d, 

1*20444 

1*17438 

1*1562 

1*1252 

rT" 

20*0° 

39*6 

68*5 

99*0 

d. 

1*20317 

1*18416 

1*1566 

1*1253 

f. 

19*0° 

37*3 

62*7 

98*5 

d. 

1*20592 

1*18689 

1*1607 

1*1248 


III. 


IV. 


V. 

18*0° 

47*3 

74*3 

100*0 

d. 

1*20428 

1*17526 

1*1488 

1*1232 

77 “ 

17*3° 

36*5 

63*0 

79*4 

100*0 

d. 

1*20442 

1*18532 

1*1689 

1*1427 

1*1219 

*18*7° 

37*7 

66*7 

100*0 

(L 

1*20314 
1*18384 
1*1544 
1*1207 ' 


Mhyl Tartrate in o-N^itrotoluene, 


L ;> = 6*00243, 


f 10*1“ 14 r 

(249 6 mm.). +6*55 5-44 

[a];’ +37*88 37*26 


23-9” 39*0° 48*6“ 54*1“ 
5*213 4*848 4*648 4*545 
35*99 33*89 32*75 32*18 


63*0° 67*8“ 100-0° 
4*378 4*288 8 '673 
31*24 30*7 27*06 


11. = 10*0023. 


11*5“ 17*5° 

a*’ (249*6 mra.). +9*667 9*502 
[a]l +32*99 32*59 

III. 7? = 25*0094. 

C 10*4“ 14*6° 

/ (249*6 mm.). +18*433 18*418 
[< +25*03 25*09 


24*6° 38*6° 46*6° 49*4° 54*1° 61*2° 100*0° 
9*229 8*789 8*574 8*455 8*327 8*132 6-942 


31*84 

30*68 

30-11 

29*77 

29*46 

28*93 

25*54 

24*9° 

38*7° 

46*4° 

51*9“ 

56*7° 

66*3° 

100*0° 

18*17 

17*765 17*502 17*253 

17*102 16*773 15*35 

24*97 

24*70 

24*5 

24*26 

24*14 

23*88 

22*51 


IV. p = 50*21. 

11 * 0 ° 

o(((100min.)... +10*42 
K +17*46 


18-5“ 

10*653 

17*8 


23*0° 

10*551 

17*86 


40*9° 

10-665 

18*33 


52*0° 

10*681 

18*54 


60*4° 

10*686 

18*68 


67*0“ 

10*873 

18*77 


100 * 0 ° 

10*393 

18*83 


Densities Determined. 


Solvent. 

I. 


II. 


HI, 


IV. 

t". d. 

16*0“ 1-16742 
40-0 1-14472 
58'0 1-1275 
100-5 1-1877 

12*0° 1*17186 
39*5 1*14588 
63*0 1*1235 
101*0 1*10871 

77 

14*1° 

42*0 

62*5 

101*0 

1*17129 

1*14456 

1*1247 

1*0878 

i°. 

15° 

38 

60 

101 

d. 

1*17509 

1*1630 

1-1313 

1-0915 

i'* 

19-4° 

35-0 

67*1 

101*5 

1*18013 

.1*16466 

1-1427 

1*0980 
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Ethyl Tartrate in m-Nitrotoluene, 


I = 5 00044. 


6-8“ 

+ i'232 
+ 28-96 


r 

(249'6 Dim.) 

(< 

il ^ = 9-98878. 

.. 7-8° 17 *6' 

a‘'(249‘6 mm.). +7*138 7 '206 

+24-45 24-87 

III. ;} = 25-003. 


15'0" 

21-6" 

46-4' 

" 68-6" 

74-6" 

99-0" 

4-178 

4-15 

3-878 3-763 

3-62 

3-347 

28-78 

28-74 

27-40 26-88 

26*2 

24-74 

28 -9" 

38-3" 

45-1" 

49-0" 69-8" 

81-0" 

98-8" 

i 7-198 

7-146 

7-071 

7-02 6-685 6-506 

6-136 

25-07 

25-08 

24*96 

24-86 24-07 

23,-68 

22-69 


af (-201-5 mm.) 

w:: 

IV'. p = 51-188. 


7-2" 

+ 10-125 
+ 17-05 


' (100 mm.) 


6 - 0 " 

+ 6-938 
1-11-38 


12-7" 

10-388 

17-58 


15-3" 

7-575 

12-52 


30-3" 

10-977 

18-86 


29 -r 
8-25 
13-80 


61*4" 

11-303 

19-93 


62-3" 

9-213 

15-86 


79;8" 

1 1-245 
20-15 


81-6" 

9-465 

16-58 


99-0" 

11-023 

20-11 


99 - 6 ’ 

9-563 

17-02 


Densities Determined. 



t\ d. 

f. 

d. 

f. d. 

17-5" 1-1600 15-5" 1-16272 

38-4 1-14028 40-8 rl3902 

56-0 1T240 60-8 1-1203 

1-1147 70-7 1-1110 

18-3" 1-16144 

18-4“ 

1-16690 

20-4" 1-1766 

37-1 1-1437 

35-6 

1-16014 

89-4 1-1575 

67-2 1-1153 

65-6 

1-1207 

63*0 1-1342 

99-4 1-0845 

99-6 

1*0882 

99-4 1-0975 

99-6 1-0832 99-0 1-0840 

Ethyl Tartrate in ^-Nitrotoluene (m. p. 54’4° ; b. 

Oil-bath, 121—122°). 

p. 104*5° 

at 9 mm. 

I. JO = 20-2968. 

e 45-5° 

51-6" 

65-2" 

80-8" 

95-0" 

o‘“(170 mm.) +7-647 7-714 

7-727 

7*659 

7-534 

[a]J +19-48 

II. p=48-5. 

19-75 

20-01 

20*10 

i 

20*03 

C 

43-9" 

70-3" 

95-2" 

a^° (100 mm.) 

.. +8-334 

8*912 9-148 

K 

... +14-94 

16-35 

17-16 


Densities Determined, 


I. 

53-9“ 72-3" 93'4'’ 

1-1298 1-1120 i-0919 


45-7* 

1-U87 


II. 

64-4® 77-0" 

1*1800 1-1172 


97-0" 

1-0802 
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Ethyl Tmtrait ya o-Omiirobtmsetie (m. p. 


p = 25'03. 

C""' 1161° 

aj (100 mm,) +S-52 

K* +3616 

* See p. 1839, 


134*2” 

3’218 

32*05 


118'=). 


142*4” 

8*098 

30*95 


Ethyl Tartrate in m^Dinitrobenzene (m. p. 88° ^ b. p. 167° under 14 mm. 
pressure. Oil-bath, 220°). 


I. p = 24*172. 

e 81*6” 

a'' (100 mm.) +5*734 

faf +18*16 


94*7” ■112*0” 
5*678 6*41 

17*84 47*53 


IL ;>=49*611. 

63*3” 89*3” 124*6” 149*2” 
+ 9*768 9*824 9*668 9*37 
+ 15*59 16*03 16*22 16*06 


Densities Determined, 


h 88*8“ t II, 68*5" 82*6” 99*4“ 

^ 1*3043 1*2565 1*2425 1*2251 


t The pyknometer broke just after this determination, when only one observation 
had been made. The values for density used in calculating the specific rotation of 
the solution were obtained by drawing a line through the one experimental point 
and parallel to the density curve for the p=49*611 solution. The values thus 
obtained are certainly not far from the truth. 


Ethyl Tartrate in s-Trinitrohenze7ie (m. p. 123°). 

1. p = 24*933. 


104*0” 114*0” 129*2” 146*4” 

a*; (50 mm.) ... -1*404 -1*052 -0*594 -0*14 

-11*26 -8*44 -4*76 -1*12 

* See p. 1839. 

II. p- 61*38. 

95*9” 117*0” 127*4” 

B;(50mm.) -0*40 +0*692 +1*03 

K -1*56 +2*30 +4*01 


Owing to the high melting point of the solvent, density determina- 
tions of the solutions were not attempted. For the density of the 

solvent see note (p. 1842). 


7^-24*753. 

t" 


ate in 2 \ 

; %-Dmitrotoluene (m. 

p. 59°). 

52*1” 

61*4” 

77*7” 

95*6” 

, +6*494 

5*384 

6*195 

4*946 

+ 22*93 

22*6 . 

22*13 

21*38 


140*2° 

4*390 

19*71 
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DcMitm Determined. 


e 63'3“ 76*6“ a0'6“ 

d 1-2792 1-2668 ^ 1'2616 


Etkyl Tartrate in 2 : i-DiniirMuene (m. p. 7P). 


91-3'' 123-2° 

3*347 3-347 

U-29 H‘66 

Densities Determined. 


r 72-3“ 82-8° 100-0° 

d 1-2710 1-2604 1-2433 


Ethyl TarircUe in oL’Nitronc^kthalene (m, p. 68'’). 
I. 10-214. 


0 ^ (75 mm.) 

[< 

rr . ^= 25 - 146 . 

58-9° 78-0° 96-3° 123-0° 

a^(40inin.) 4-4 0 3-804 3’62 3*322 

[< +32-99 31-83 30-71 2878 

III. 49*565. 

f 16-7° 

(40 mm.) +6 '049 

[a]p +24-79 


26-4“ 47-2° 74-3° 

6-052 5-904 575 

24-99 24-93 24-66 


99*8° . 111-6° 
5'494 5-364 

24-08 23*68 


139-0° 

3-152 

27-66 


61-4° 73*6° 

+ 3-838 3-674 

+ 41-3 39-86 


92*6° 122-8° 

3 ’408 8-004 

87-47 33-74 


p-24-941. 

63-0° 

a^(75nini.) +3-324 

[«]^ +13-88 


Densities Determined. 


I. 

° 63-9" 79-0° 101-0° 
d 1-2113 11986 1-1803 


II. 

62-4° 80-0“ 98-7° 
1-2023 1-1864 1-1698 


III. 

48-9° 61-6° 78-5° 100-0“ 
1-2001 1-1882 1-1719 1-1517 


Molemdar Solution^^olume and Specijic Rotation at 20° of Eth^ 
Tartrate in Vaiious Solvents. 


Solvent 

Nitrobenzene 0 

2-00164 
4-99917 
10-0011 
19-9446 
50 '(1156 

o-NitrotflInene ... o 

15-00243 

10-0023 

25-0094 

60-21 


d 20°/4°. 


C.C. [a]f. 

1-20356 

174-0 

+41*0“ 

1-20317 

173-9 

38-4 

1-20293 

173-0 

34-9 

1-2023 

172-9- 

31-6 

1-20173 

172-6 

26-1 

1-20182 

171-6 

17-0 

1 -16364 

176-5 

+ 42-0“ 

1-16430 

175-0 

36-5 

M6564 

174-0 

32-3 

1-17029 

173-0 

25-0 

1*17954 

172-3 

17-8 
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SolvenL p , 

Trt-Nitrotoluene ... 0 

6*00044 
9*98874 

25*003 •! 1-10034 173*3 18*2 

61*188 - 1*1770 172*3 13*0 

Some part of -the exponse of this investigation was defrayed out of 
a grant awarded by the Resoarch Fund Committee of the Chemical 
Society. The author has pleasure in expressing his thanks for this 

asaistance. 


d2074’. C.C. [a]f. 

1*16764 176*5 +34*V 

1*15845 176*5 28*7 

1*16984 175*4 25 0 


The IJnivbrbitt, 
Glasgow. 


CLXXXIV . — A New Form of Gas Burette. 

By Arthur Edwin Hill. 

To augment the degree of accuracy to which a straight-tube gas 
burette can be graduated, it is necessary to enlarge the scale by 
increasing the length and reducing the diameter of the burette. 

The advantages thereby attained are, however, more than counter- 
acted by the disadvantages resulting from the unwieldy proportions of 
the apparatus, and consequent difficulty of keeping its contents at a 
uniform temperature. 

No increased accuracy can result from a mere reduction of the 
diameter of the burette if unaccompanied by a proportionate decrease 
of its length, for its capacity is alone thereby reduced, and the per- 
centage error on the reduced volume of gas measured retains its former 
value. 

An attempt has been made to devise a new form of gas burette, 
which, although quite compact, can be graduated to a higher degree 
of accuracy than the ordinary for m. 

It is indicated in section in the figure, and consists of the vessel AB^ 
aade up, as shown, of a series of ten bulbs, each with a capacity of 
0 C.C., connected by short, narrow tubes, on which graduations are 
narked. This vessel is sealed at the top to the three-way capillary 
'ip 0, which is especially adapted for controlling the flow of gas 
>Btween the burette and the^ absorption pipetto j this tap has already 
described by the author (Proc., 1908, 24, 95). The double tube 
consists of the measuring tube which is sealed to the upper 
of the vessel ^4^, and has a capacity of 10 c.c, graduated into 
ontieths of a c.c., and the levelling tube EGf which serves for adjust- 
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ing the pressure of the gas inside the apparatus to correspond with 
that of the atmosphere outside. 

The vessel A B and the side-tube EFG are sealed at the bottom to 
the three-way tap H, which serves to control the flow of water between 
the burette and the levelling reservoir connected with the lower 
part of the tap by the rubber tube JT, but not 
shown in the figure. 

The method of working is very simple, and 
is as follows : 

To fill the burette with water, the tap C ig 
opened and the tap E is turned into position 

(1) , whereby connexion is made bfetween all 
parts of the burette j the reservoir is now 
raised until the water fills the burette and 
reaches the tap which is then immediately 
closed. 

Before a sample of gas is drawn into the 
burette, the tap E is turned into position 
(3), whereby the double tube EFG is dis- 
connected from the reservoir — at this moment 
it is advisable to close the opening at the 
top of the tube FG to prevent its contents 
from being disturbed by the partial vacuum 
in the vessel AB, When sufficient gas has 
entered the vessel AB^ the tap C is closed, 
and the reservoir is raised until the water 
reaches the nearest graduation mark in the 
vessel AB. 

The tap E is now slowly turned into position 

(2) , whereby the double tube EFG is con- 
nected with the reservoir, the vessel AB dis- 
connected from it, and a part of the gas which 
was compressed in the vessel AB allowed 
to pass over into the measuring tube EF. 

The pressure of the gas in the burette is 
then adjusted by lowering or raising the 
reservoir until the level of the water is the saine in both parts of 
the double tube EFG ; its volume can then be read off in twentieths 
of a c.c. from the combined readings of the vessel AB and the 
measuring tube EF. Both these readings are equally accurate, 
since the measuring tube has the same dianieter as the short 
connecting tube on which the graduations of the vessel AB are 
marked. 

To proceed with the analysis of the gas, the burette is connected to 
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an absorption pipette, the tap S is turned into position (1), and 
the gaseous contents of the burette are driven over into the pipette 
opening the tap C and raising the reservoir. When absorption is 
compl0^ the tap if is turned into position (3), and the gas 
ie returned to the vessel ili? by lowering the reservoir, its volume 
being then measured in the manner already described, 

Xbe degree of accuracy to which this type of gas burette can be 
graduated, is limited only by the difficulty of obtaining a really 
sensitive pressure gauge which will give an accurate indication of 
the pressure of the gas in the burette. Otherwise, it would be 
possible to construct a burette capable of being read to hundredths of 
a c.c. 

By applying a simple modification of the foregoing principles, it is 
possible to devise a very accurate volumetric burette for measuring 
the volume of liquids in experimental work where a high degree 
of accuracy is reqxiired j it is doubtful, however, whether it would be 
of real utility for volumetric analysis, in view of the considerable 
magnitude of the errors introduced by the use of indicators. 

The new form of burette combines the following advantages ; 

(1) It has one-tenth the number of graduations which would be 
quired on a straight-tube gas burette with the same ’capacity and 
•aduated to the same degree of accuracy. 

(2) A very open scale is provided on the measuring tube EF^ 
1 which one-twentieth of a c.c. is represented by a length of more 
jan 1*5 millimetres. 

(3) The apparatus is very compact, measuring nob more than 
Lxteen inches between the taps G and Hy and can therefore be fitted 
ito a thermo-jacket of very moderate dimensions. 

Constantinople. 


XXXXV. — The Triazo-groujp. Part F, Resohiiion of 
a-Tria%opropionic Acid, 

By Maetin Onslow Fobsteb and Hans Eduabd Fibez. 

While examining the properties of a-triazocamphor, or camphoryl- 
^zoimide (Trans., 1905, 87, 826), we were impressed by the high 
specidc rotatory power displayed by solutions in benzene, ethyl 
alcohol, acetone, and chloroform j with a concentration of 1 per cent., 
ii-triazocamphor in these media gave [aju -35P, -284°, —279°, and 
*•246° respectively, values which are'not approached by any known 
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derivative of the general fonnula Moreover, wWhi 

.xchlorocamphor, o-bromocamphor, and a-iodocamphor 
I^rdextrorotatory to the exteht 96J. 135V^iid leo^ 

respectively, a-triazocamphor resembles nitrocamphor in being l»vo- 


It wLd be reasonable to suppose from this comparison that the 
triazoeroup .is capable of exerting on the optical activity . of a 
molecole in which it is attached to the asymmetric carbon atom an 
influence much more powerful than that of the halogen elements, and, 
in view of the general chemical resemblance between these latter and 
the complex in question, it became of interest to study other^triazo* 
derivatives in which rotatory power is liable to be affected by this 
group The case of a-triazocamphor being compUcated by the 
presence of three asymmetric carbon atoms, we were led to select the 
simplest available molecule, namely, a-triazopropionic acid, and have 
resolved the racemic material (this vol, 671) by means of brucine, 
the salt of this alkaloid with ^a-triazoprppionic acid crystallising 
readily from concentrated aqueous solutions of the racemic acid which 
have been neutralised with the base. Contrary to expectation, 
however, the influence of the triazo-group appears to be very slight, 
since the liquid acid has [a]o -2-27° which is raised to [aj^ -28T 
by dissolution in ether. This comparatively insignificant optical 
activity is another illustration of the wide divergence between the 
effect of an azoimide complex when replacing hydrogen in a cycloid 
system and its influence in the aliphatic series, the asymmetric 
triazo-compound taking a normal position among the typical a-sub 
Btituted derivatives of propionic acid. Optical data concerning these 
are curiously incomplete and conflicting, but we believe the following 
to represent existing information on the subject *, 


Acid. 

Wd. 

[o]n in water. 

[a]D of Ethyl ester. 

o- Chi oropro picnic 

unknown 

unknown 

i 

19-9“ 

a- liromo propionic 

! ‘ 45° 

unknown 

37“ to 46“ 

a-Hydroxyprcpiouic 

unknown 

2-5° to 2'0“ 

14 ’5“ ^ 

0 - Amino propionic 

1 (solid) 

2*7" 

less than T 

a-Triazopropiouic 

! 2-27'* 

! 

4'8°to3‘0“ 

18-2“ 


Keeping in view the tendency displayed by this class of compounds 
to undergo racemisation, the conditions likely to bring about this 
change have been, as far as possible, excluded in preparing Z*a-triazo- 
propionic acid, and, assuming the precautions to have been successful, 
it has been established that : ‘ 
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(a) The rotatio)|^^<rf triaaopi^^pioi^ Ib low comparod with 

thatof ' 

(b) The rota^^bf the free acid is b|^3ite ^ sign td tluil: of its 
ion, ft* in the Cft«e of lactic acid. 

(c) The ester h^ a specific rb^Sry power ootn^table with that of 
lactic and cfaioropropionic esters/ but much Ibwer than that of bromo- 

propionic ester, 

(d) The rotation of the amide is not onty much greater than that of 
the ester, but is opposite in sign. 

(g) Beplacing the triaao-complex by the amino^group leads! td 
alanine of activity opposite to that of the original material, 

The problem of referring ^^»-triazopK)pioaic acid to thb'cbge- 
gpondibg alanine presented some difficulty at first, owing to 
preclusion of alkaline reducing agents; aluminium ainalgam ms 
hcftlly chosen, and, although no definite • result was reached on 
reducing the ester, an aqueous solution of ammonium /-a^triaso* 
propionate was found to yield d-alanine, a specimen of which wa$ 
isolated in the form of its ^-naphthalenes ulphonic derivative. Through 
the kindness of Geheimrath Professor £mil Fischer, to whom we are 
indebted for several grams of cj-alauine prepai'ed from silk, we have 
been able to make a direct comparison of the j3-naphtbalenesulphonic 
derivatives from both sources, the original description (Fischer 
and Bergell, 1902, 35, 3781) giving no information as to 
optical activity. • ' ’ 

The question whether the change in direction of rotation on passing 
from triazc propionic acid to alanine is another case of the Walden 
inversion, cannot, of course, be determined until some process is 
devised for effeoLing the converse transformation. 

Fxpbbiuehtal. 

1-a - TVia^foprop w nio Acidf CHj* CHNj* OOoH . 

Preliminary experiments with cinchonine, horny lamine, and 
brociue indicated the last>named alkaloid as the one best calculated 
to effect satisfactory resolution of a-trlazopropionic acid. An aqueous 
Gelation of cinchonine triazopropionate did not deposit crystals during 
macydays, and concentration led to the separation of an oil even 
when conducted at the temperature of the laboratory; borhy lamine 
fomed a crystalline salt, but only in solutions so concentrated that 
the mother liquor was syrupy, / 

Two hundred and forty grams of brucine were niixed with 200 c.c. 
*1 water, and to the paste were added 70 grams- of racemw a-triazo- 
proptonic acid, which quickly dissolved the alkaloid ; crystallisation 
began almost immediately, and yielded ISO^jrams of brucine f-triazo- 
VOL. XCIII, 6 H 
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• rl -25-6°. RecrystalliBation from 120 grams of 
propionate, -having Wd - ' which was further recrystallised 

Lling water gave 90 grams of jlt. plate, 

from 300 c.c. of hot a so u _26'3°, this rotation being raised 

were thus '■“Mother recrystaUisation from 76 gram, 

only one-tenth of a^degr amounting to 62 ^ma 

of bolhng water, me h ^ brucine J-tnazopropionate 

Tiie specilic experiment, involving 100 gram, of 

having been oontan^ by^^^^^.^ a-triasopropionic acid, the specimen 
brucine and dU gra employed in preparing tk 

was regarded as an 'f‘^;;;“;;Lolved in wm water, tre^^^ 

active acid, ^ven y ve 8 , brucine, and extracted twic. 

mth excess of ammonia, remaining alkaloid. The aqueoui 

solution of ammo fliluted to 25 per cent., saturated with 

grams of extracted five or six times with ether; 

Bohd P .odium sulphate, evaporation was con- 

after drying t ^ yacuum desiccator 

rrc— 

colourless oil. aoDearance, odour, and chemical 

‘-“3".'“— i-- 'S a. .»u., u ™, 

d with water at 21^ which corresponds very nearly with that 

compared with water at ^ , ^.dcm, tube the 

of the inactive material, 1 at ; _ 

specimen gave a, -5°35' at 21°, whence [a]„ -2'27 , A solution 
^nrnin/4-1327 grams of the acid made up to 25 c.c. with ether at 
TsCve u u «'in the 2 -dcm. tube, whence -28-9“ Tb. 

Leous solution, however, is dextrorotatory, one containing 5-2116 
glms of acid made up to 25 c.c. at 21” giving a„ 2°0 in the 2-dm 
tube, whence [u]„ 4-8”; the same solution diluted to 50 c.c. gavi 
a„ O^'SS', whence [ajQ 

The hrvdne salt dissolves readily in its own weight of boiling 

water, from which it crystallises in large, transparent, rectangaar 
plates; it requires about five times its weight of absolute alcohol for 
^liGsnitit.inn. and is only sparingly soluble in the cold medium : 


0*3183 gave 37*6 c.c. at 20'' and 761 mm. N-* 13*63. 

C23H2604N2,C3H502N3 requires N = 13*75 per cent. 

The substance has not a definite melting point, but evolves gas 
about 150° It displays mutarotation, a solution containmg 
grams made up to 25 c.c. with water giving gd - 1°50' 2'dcm. u 
incrtasing to - 2°7' during half an hour on the water*bath ; theim « 
and permanent values for the specific rotatory* power are, 

[a]i) -22*9° and - 26*4° respectively. From this it appears t 
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triazopropionic ion is dextrorotatoi^, and is therefore’ opposite in 
gign to the free acid, for, on calcnlating the contribhtion. of »the 
brucinium ion, thie is found to be approximately - 2^27', whence the 
contribution of the triazopropionic ion must be dextrorotatory, even 
supposing the undissolved salt to contain water of crystallisation, the 
possibility of which is suggested by the above analysis. This con- 
clusion was confirmed by dissolving 20 grams of brucine i-a-triazo- 
)ropionate in water, adding excess of ammonia, extracting three times 
«tb chloroform, concentrating to 100 c.c., and examining the aqueous 
olution in the polarimeter, when the ammonium /-a*triazopropionate 
?a9 found to be dextrorotatory to the extent of P, which would 
■orrespond with an approximate value of IP for the ion. 

Elhyl \~a-Triazopropionate^ CHj'CHNj^COa-CjHj. 

Slight excess of silver oxide was mixed with the active acid dissolved 
n ether, and, without separating the salt from unchanged oxide 
;onbiderable excess of ethyl iodide was added and left in contact, with 
requent shaking, during thirty-six hours at the laboratory tempera- 
iure. It was hoped in this way to avoid any risk of racemisation, and the 
fsterification appearing to be complete, silver iodide was filtered, and 
I gentle current of dry air passed through the liquid while maintained 
inder 20 mm. pressure. The limpid residue, which had the character- 
stlc odour of the racemic ester, after remaning several days in a 
Jarkened desiccator was distilled under 6 mm, pressure, when it boiled 
steadily at 49° The specific gravity was 1-063 compared with water 
It 22°, and the rotatory power at this temperature was -38°42' 
bthe2-dcm. tube, whence [a] „ -18-2° A 12 per cent, solution in 
fether had practically the same rotation, 3*0093 grams made up to 
p C.C. giving - 4°27' in the 2-dcm. tube, whence [a]i> - 18*5° 

l-a- Triazopropianamide, CBg'CHNg'CO'NHg. 

Three grams of the active ester were shaken with concentrated 
queous ammonia during six hours, becoming thereby transformed 
ito lustrous crystals of the amide ; crystallisation from benzene gave 
aow-white needles melting at 86°, higher by 6° than the point at 
mich the racemic compound fuses. Although derived from the 
evorotatory acid, the amide is dextrorotatory, a solution containing 
75 grams made up to 25 c.c. with water giving aj, 4°0' in the 
-dcD). tube, whence [a]o 49*P ; 0-8986 gram made up to’ 20 c.c. with 
cetone gave 9°0' in the same tube, whence [a]o lOO-P. 


•6 H 2 
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Heduction 0/ Trwzopropumk ic«l to ; 

]^Iany preliminary experiroentR with the racemic acid said ester 
wore dirwted towards replacing the triazo^group by the amtomdic^ 
jn,d the selection of aluminium amalgam as reducing agent followed. 
Two grams of inactive a-triazopropionic ester Were dUuted With 50 c.e, 
of ether, and treated with 5 grams of amalgamated aluminium grave! 
added in small qtuintities during six hoMS, drops of ^ater being 
introduced occasionally while the liquid was cooled externally. 
ethereal solution of alanine ester was then filtered from alumina and 
mixed with 2 grams of picric acid in ether; the solvent, oa 
evaporation, deposited a pale red oil, which became crystalline when 
fitin-ed with a few drops of water, and, on recrystallisation from war® 
water, which deposited one gram of lustrous, pale yellow needles, tk 
substance melted and decomposed at 167'" : 

0‘2310 gave 33-0 c.c. at 24® and 759 mm. N«16‘00. 

C;;HjiOo^7,CfiHaOyNg requircs N == 1 6’1 9 per cent. 

The melting point recorded for the picrate of ethyl a-amino. 
propionate by Emil Fischer is 168 . 

Three grams of the f-ester diluted with 50 c.c. of ether were {hen 
reduced with 10 grams of aluminium amalgam, and, on concentrating 
the filtrate and washings to 20 c.c., the solution was found to be stii) 
liEVorotatory, although the rotation had diminished to about 35' 
This experiment being indecisive, however, owing to the possibility of 
the activity being due to unattacked triazopropionic ester, an aqueoRS 
isolation of ammonium f-triazopropionate was reduced with the saois 
agent, which furnished an inactive solution becoming dextrorotatory 
on adding hydrochloric acid; the result suggested tlk|e formation of 
rf«alanine, which has [ajo 2-7^ in water and [ajo 10'4® in the form ol 
hydrochloride (Fischer and Kaske, Ber.^ 1907, 40, 3720), but migirt 
equally well have arisen from unchanged ^triazopropionic acid, tliis 
being dextrorotatory in water. Accordingly, the liquid was neutralised 
with normal potassium hydroxide and agitated with excess of /S-napli' 
thalenesulphonyl chloride in ether during four hours, one molecular pro- 
portion of alkali being added after each hour ; the colourless derivative 
obtained on acidifying the alkaline liquid with hydnxjhioric acid wss 
lecrystallised from boiling water, and, after being dried in tbs 
desiccator, melted at 112® A direct polarimetrie comptirison betvvetR 
this product and the /3-naphfclialenesuI phonic derivative of d-alanin® 
was then made, the requisite amount of normal potash diluted witl' 

water beihg used as the solvent ; in concentration apptfoximatingteS^ 

per cent, the specimen fix)m ^a-triazopropionic acid gave [aju -57'?i 
whilst that from d^alanine gave [aj^ - 50*6° a perhaps a le* 
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aegrees too low boeause of the horny condition of the niaterial, which 
it was tberefra^ difficult to dry completely. The transformatidD * 
/4:iH,-CHKa-G02H 
was thus established. 

Royal Collkgb ot Scusnck, Londox, 

Sooth Kewsixgton, S.^, 


]LXXXVI.— rAe Triazo-grotip. Part VI. Triazoethyl 
Alcohol and Triazoacetaldehyde. 

By Maktin dxBLOw Foksteb and Hans Eduaud Fierz, 

Previous communications have indicated the extent to which a 
larbonyl group, favourably situated in regard to tho triazo-complex, is 
apable of modifying the behaviour of tho latter towards alkalis, and 
t appeared to us desirable that there should be added to the positive 
ividence which has been already accumulated that negative testimony 
rhich an examination of triazoothyl alcohol might be expected to 
upply. The preparation of this material presents no difficulty, 
ilthough a slight departure from the usual procedure is necessary- 
nteraction between the halogen derivative and sodium azide being 
)efit conducted without a solvent. 

Of the triazo-ketones which have been studied since the properties 
fakiazocamphor first drew our attention to the subject, none has 
cached the standard presented by the last-named substance, namely, 
he quantitative character of the two-thirds nitrogen elimination by 
Ikali. Acetonylazoimide, phenacylazoimide, 2-triazocyc?ohexanone, 
-tnazobutanon0-2, and 3-triazobutanone-2, when treated with dilate 
Ikali, yield varying proportions of hydrazoic acid, although a largely 
reponderatmg quantity of nitrogen is lost in the elemental form, and 
fe have suggested that tho distinctive behaviour of these ketones is 
ttri^butable to superior tendency towards enolisation. Triazoethyr 
cohol presents a complete structural antithesis to o-triazocamphor, 
nee the possibility of ketonisatiou is excluded, and wo expected to 
nd that the two-thirds nitrogen evolution would be suppress 
“ y , ^fcually, however, the course of the action is limited by the 
entration of the alkali, but it is safe to assert that, under con- 
i iOQs which result in a vigorous decompodtion of tho triazo-ketones, 
hanol remains indifferent. With solutions of alkali exceeding 
^percent., although there is no apparent action in the cold, nitrogen 
mmonia libeiRted on bbiling, bqt, os the change is accom' 
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pMijed by development of a brown coloration, it seems probable* tha| 
thiu variation from the expected order is due to reduction by potaesiutq 
triazoethoxide, and is not, therefore, a s^ific action of the alkali 
Moreover, triazoacetaldehyde recalls the behaviour of the triazo. 
ketones, liberation of nitrogen taking place concurrently with removal 
of hydrazoic acid. 

In an earlier paper, comment was made on the influence which tbe 
azoimide complex appears to exert in connexion with the odour of 
simple typical substances into which it has been introduced, for coa 
trary to expectation based on the properties of aromatic azoimides, the 
odour of those belonging to the aliphatic series proved much less 
intense than that of the parent substances, and was quite unmodified 
in the direction of anise. It is noteworthy that the odour of triazo 
acetaldehyde is also faint, the pungent, choking effect of acetaldehyde 
vapour being completely masked, whilst triazoethyl alcohol is odour 
less ; nevertheless, the perfume of triazoetbyl acetate is scarcely dis 
tinguishable from that of ethyl acetate. 

During the past few years, patent literature has contained maov 
references to the therapeutic value of substituted ethyl aminj 
benzoates, a notable example being diethylaminoethyl /^aminobenzoate 
the hydrochloride of which, called novocaine by its discoverer' 
Einhorn, is distinguished aa a non-irritant local anesthetic. As the 
method for preparing novocaine is unsuited to the 'production of the 
parent base, aminoethyl p-aminobenzoate, or p-aminobenzoyloxyethyl- 
amine, we have obtainedHhis compound by converting triazoethyl 
alcohol into the p-nitrobenzoie ester, and reducing the latter with fcia 
am! hydrochloric acid. The behaviour of the diamine is diaapnoiat- 
mg, however, and supports the recent experience of F. L 
(this vol., p. 1793) in demonstrating the absence of exact knowledse 
concerning the relation between chemical cmstitntion and phvsit 
ogiea action. Dr. H. H. Dale, of the Wellcome Physiologiol 
R search Laboratories, has been so kind as to examine the hydro 
blonde of ;i.aminooensoyloxyethylamine, ini reports that “ the L, 
cent solution produced no perceptible loss of sensibility when appW 

WtotionT ' "“y 

Experimental. 

Trvimihyl AUohd (^-Trimoathanol-Vjy N^'CHg-CHg^OH, 

replaced experiments, it appeared that, although chlormei 
'^^.tnazo-group when ethylene chlorohydl is heatec 

rSrr r Iimitod, and a-, 

satisfactory pesiiit arises from adSptiog the pmotice of Butleroi 
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and Ossokiii (Annaien, 1867, 144 , 40) ia^the preparation of 
ethylene iodohydrin. 

Eighty grainiB of dry Bod^m azide were heated in a Jena flask with 
80 grams of ethylene chlorobydrin (0’8 mol.) on the steam-bath 
during forty-eight hours, the weight of liquid obtained on filtration 
and subsequent washing with ether being roughly that of the chloro- 
hydrin emplcf^ed ; the product was heated at 100® under 70 mm, 
pressure during half an hour, and then distilled under a pressure of 
8 mm., when 75 grams boiled steadily to the last drop at 60° : i 

0*1748 gave 49*5 C.C. Ng at 23'3°and 752*5 mm„ along with 0*03369 
of ammonia. N =» 32*26 as gas ; 15*94 as NHg ; total, 48*20. 

CgHgONg requires N =s 48*27 per cent, 

Triazoethyl alcohol is a colourless, sweet-tasting, mobile liquid, 
having specific gravity 1*149 compared with water at 24°; it is 
miscible with water and hygroscopic, and, although without odour, the 
vapour when inhaled affects the blood- pressure in the manner charac- 
teristic of the triazo-group in the aliphatic series. The detonation on 
a, hot plate is very mild. When mixed with concentrated sulphuric 
acid, vigorous effervescence occurs after an interval of a few seconds 
acd stannous chloride also liberates nitrogen. 

Towards aqueous potassium hydroxide the behaviour of triazoethanol 
depends entirely on the concentration of the alkali. At 30 per cent., 
the agent gives rise to very sluggish effervescence on continued 
boiliog, the liquid remaining colourless, whilst a 70 per cent, solution, 
although without apparent action in the cold, develops brisk 
e^ervescence on heating, the nitrogen being accompanied by ammonia, 
and the liquid becoming brown. Intermediate degrees of concentra- 
tLOQ display corresponding variations between the limits indicated, 
from which it is clear that the attitude of triazoethanol towards alkali 
is quite distinct from that of the triazo-ketones, which suffer l(»s of 
nitrogen in presence of mere traces of potash. On continued heating 
with the above-mentioned solutions pf alkali, a considerable proportion 
ofhydrazoic acid was eliminated. 

Rduction to Aminoethyl Alcohol , — The triazo-compound was treated 
with a 20 per cent, solution of stannous chloride in dilute hydro- 
chloric acid until evolution of nitrogen had ceased ; on adding excess 
cf alkali, followed by benzoyl chloride, the supposed dibenzoyl derivative 

aminoethyl alcohol was obtained in a viscous condition, and solidi- 
fied ;?lien treated with warm water. EecrystalHsation from benzene 
petroleum gave lustrous, snow-white needles, melting at 88 — 89° : 

02153 gave 0*5642 CO^and 0*1141 H^O. 0 = 71*47; H = 5*88. 
^'^675 „ 7‘95c.c. N2at20°and 756mm. N = 5*40. 

CjsHigOgN requires 0 = 71*38 ; H = 5’58 ; IN =5*20 per cent. 
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There W a discre^uey between the lumcat point o! 
aud that mentioned by Knorr (Ber., 1897, 30,9U>, wbn rocnrds.lS?. 

TTiazoethyl AciidU^ OHj'COj'OgTT^Njj, ^ 

Fifteen ^rams of feiiazoethyl alcohol were added to 2^^ grams of 
acetyl chloride diluted with 60 c.c, of dried chIorofD|p, 'hydrogen 
chloride being liberated immediately ; after ton mmutei*, the l/ijoid was 
heated on the steam-bath until most of the chloroform had evaporated, 
and the residue, dissolved in ether, was shaken with a dihite solution 
of sodium carbonate. The ester was then distilled under 20 mm. 
pressure, when it boiled at 74° Analysis presented the difficuUiesi 
previously encountered when dealing with triazo-derivativea of the 
aliphatic series, and we are indebted to Air, H, Droop Kiehmond for 
tho estimation of nitrogen in the ester and its parent alcohol : 

0’3490 gave 64*6 c c. Ng at 20° and 750*5 mm., along with 0*04447 
of ammonia. N = 21*25 as gas ; 10*49 as NHg ; total, 31 '74. 
requires 17 = 32 *56 per cent. 

Tri-tzoethyl acetate is a colourless, limpid liquid, with an odour ' 
much more pronounced than that of the isomeric ethyl triazoacetate, 
resembling more closely tho perfume of ethyl acetate in both character 
and intensity ; it has ,tha specific gravity 1*126 compared with water 
at 24°. Detonation does not occur when the ester is dropped on a hot 
iron plate, the globules merely vaporising. Nitrogen is liberated 
from the substance by stannous chloride, ammonium sulphide, and 
concentrated sulphuric acid. 


Triazoeihyl ^-!(itt'ohenzoate^ 

On mixing 9 grams of triazoethyl alcohol with 18 grama of pmitro. 
benzoyl chloride, the temperature rose, and chloroform was therefore 
added, when the gently warmed solution continued to evolve hydrogen 
chloride during two or three hours ; after spontaneous evaporation of 
the solvent, 15 grams of rhombic plates had separated, and recrystal- 
lisation from a moderate quantity of hot absolute alcohol yielded the 
ester in lustrous, yellow leaflets, melting at 82° : 

0*1774 gave 36*5 c.c. Ng at 24° and 770 mm. N=* 23-40. 

Cj^HgO^N^ requires N = 23*73 per cent. 

The substance dissolves readily in benzene, more sparingly in alcohol 
or petroleum, Concentrated sulphuric acid liberates nitrogen vojy 
slowly, and stannous chloride only on heating the sol^tio^, 
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1^ Hj* C^H4«CO^*C?^H^*UH^ 

Five grams nf triazoethjl ;i-nitrobenzoate suspended in 50 c.c* of 
concentrated hydrochloric acid and 50 c.c. of absolute alcoiiol wero 
treated with 15 grams of tin-foil at a temperature below 35° ; rediK- 
tion was complete in thirty minutes, and, under these conditions^ the* 
imoiint of nitrogen liberated was negligible, although considerabre 
jfffrvescence takes place above 40°. It would thus appear tbat^^ 
■lifninaticn of two-thirds the azidio nitrogen may result in producing 
itber the element or ammonia, and a similar observation was made 
a uf=ing aluminium apaalgam, which gave rise to torrents of ammonia 
nd an unsatisfactory product of reduction. The liquid having been 
iltered through glass wool, tin was precipitated by hydrogen sulphide, 
he filtrate concentrated under reduced pressure to 300 c.c.,. and' 
reated with lead carbonate, the filtrate from which was evaporated to, 
lalf its original bulk in presence of freshly precipitated lead oxide j 
he last traces of hydrochloric acid were thus removed, and, on 
ivaporating the colourless filtrate by steam and completing the 
loncentratioD in a vacuum desiccator, the syrupy residue solidified to 
ustrous, white plates. The drained product was recrystallised from 
he minimum quantity of hot water, which deposited lustrous, 
•hombic plates, melting somewhat indefinitely at 78° j the yield 
ipproximated to 3*5 grams : 5^ 

0‘2438 gave 0*4895 COg and 0*1692 HgO. C = 54*76 ; H== 7*26. 

0*2269 „ 27*6 c.c. Ng at 20° and 766 mm. N = 14*06. 

C^Hi 502N2,H20 requires G = 54*54 ; H = 7*07 ; N ^ 14*14 per cent. 

The base therefore contains water of crystallisation, and in this 
form is readilj| soluble in water and in alcohol, but insoluble in 
petroleum. The crystals have a faint red tinge, but they remain 
transparent and do not darken when exposed to air ; when heated at 
75” however, the lustre is quickly lost, and by gradually raising the 
temperature to 105° the water of crystallisation is entirely removed ; 

01686 gave 22*9 c.c. Ng at 21° and 768 mm. N = 16*63. 

requires N = 15*55 per cent. 

In the anhydrous condition, the substance melts at 122*6° without, 
decomposing, shrinking slightly a few degrees below this temperature^ 

It is readily soluble in alcohol, moderately so in acetone, and very 
sparingly so in boiling benzene, from which it separates in minute 
liodnles ; chloroform and petroleum appear to have no solvent ^tion. 

The hydrothloridt is hygroscopic, and devoid of characteristic 
physiological effect. 

The picrate is moderately soluble in alpphpl^ apd crystallises in 



1870 FORSTER AND FIBRE: THE TRIAZO-GROUP.- - PART VI. 
Bomewhafc indefinite nodules, melting at 172—175°, according to the 

rate at which the temperature is raised : 

01631 gave 23'9 c.o. Nj at 21° and 768 mm. 17 = 16'86. 

requires 17 = 17-11 per cent. 

C>!ANe,2CeHANB - 1^ = 17-55 „ „ 

The dibmzoyl derivative was prepared by the Schotten-Baumami 
process : 

0-1826 gave 12*0 c.c. Ng at 24"" and 761 mm. 17= 7’38. 

CgsHgoO.Nj requires N = 7*22 per cent. 

The substance crystallises from acetone in silky needles, and melts 
at 212° without decomposing. 

TTict-zoacHoldehydij 17j*CH2*CH..O, 

The chloroacetaldehyde hydrate was prepared according to the 
directions of Natterer {MonatsL, 1882, 3, 442), and when mixed with 
sodium azide formed a paste which exploded mildly on heating, 
leaving a charred mess. Twenty grama of the hydrate were then 
heated at 60° with 15 grams of sodium azide in 60 c.c. of water, the 
clear, colourless solution becoming suddenly pink and then turbid; 
on the appearance of gas in small quantities, heating was discontinued, 
and, after forty-eight hours at the laboratory temperature, the sus- 
pended oil was extracted with ether, and dried by calcium chloride. 
It was impossible, however, to purify the substance further. On 
attempting to distil under a pressure of 4 mm., an ominous rush of 
gas took place, containing a large proportion of hydrazoic acid, and it 
was therefore considered dangerous to heat the substance above 80°, 
at which temperature the distillation had not begun. 

Although its highly unstable character preclud^ an extended 
investigation, there seems no doubt that the substance is triazo- 
acetaldehyde. The oily liquid is heavier than water, in which it is 
moderately soluble, and is miscible with organic liquids ; it has a 
faint odour recalling that of chloroacetaldehyde hydrate, and the 
inhaled vapour produces the throbbing sensation which has become 
familar in connexion with the triazo-complex, followed by an obstinate 
headache suggesting that which accompanies hydrazoic acid poisoning. 
When preserved in the desiccator, triazoacet aldehyde quickly becomes 
dark yellow, and liberates hydrazoic acid, making, it impossible to 
determine whether the oil consists of the aldehyde or its hydrate. 
Thrown on a hot plate, the substance explodes very mildly, in this 
respect resembling triazo acetone, and the behaviour of the . latter is 
further recalled by tho action of aqueous potassium hydroxide, which 
liberates nitrogen and ammonia. in torrente, concurrei^ly elimitu^-ting 
hydrazoic acid. Triazoaoetaldehyde reduces Fehling^s solution and 



EXPEBIMBNTS ON THE, SYN^THESIS OF THE TpPKNES. J87l 

a mmoniacal silver oxide immediately, but dow not give an insoluble 
compound with sodium hydrogen sulphite ; moreover^ it hae hot 
been possible to isolate derivatives with bydroxylamine, phenyl- 
hydrazine, or ^bromophenylhydrazine, owing to the readiness with 
which hydrazoic acid is removed. Semicarbazide behaves in corre- 
gponding fashion^ producing the characteristic bis-semicarbazone of 
gloxal, the change being analogous to the one by which triazoacetone 
is converted into the bis-semicarbazone of methylgloxal (this vol., p, 83j, 

Royal Collegb of Sciekcte, London, 

South Ksnsinoton, S.W. 


CLXXXVII . — Experiments on the Synthesis of the Ter- 
penes. Part I {continued). Resolution of iVl-Methyl- 
i^-eje\ohexene~i'Carboxylic Acid and Synthesis of the 
Optically Active Modifications of Terpineol. 

By Kenneth Kjshes and William Henry Perkin, jun. 

In Part I oE this series oE researches (Trans., 1904, 85, 657), it was 
shown that d^-terpineol is produced when ethyl -methyl 
hexene-4-carboxylate is treated with magnesium methyl iodide, 

-> CMe<™“™2>CH-CMe2-OH, 

and, since c?i?-terpin6ol yields (/Zdimonene (dipenttyie) by elimination of 
water and terpin by hydration, the synthesis of the whole of this 
important group is now complete. The next step was to attempt the 
synthesis of the optically active modi^cations of terpineol and Umonene, 
but, owing to the difficulty of preparing dM -methyl- A'-c^c/ohexene- 4- 
carboxylic acid in quantity sufficient for resolution, the attempt' had, 
at that time, to be abandoned. The first synthesis of an optically 
active menthenol and the corresponding menthadiene was subsequently 
realised with the aid of dZ-l -methyl- A^-c^eZohexene-4-carboxylic acid, 

which was selected because it could be obtained in larger quantities 
than the A^-acid, and, indeed, than any other acid of this group (Trans., 
1906,89, 839). 

Experiment showed that this acid is readily resolved into its d- and 
Modifications by the fractional crystallisation of the brucine and 
strychnine salts in the usual manner. The esters of the d- and f-acids 
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vield on treatment with magnesium methyl iodide, the otfrei^^ing 
Y aiid ;.AA.M»eDthenols, and from the d-mentbenol. rf-A^*».^men- 
thadiene was prepared by the dehydrating action of magnesmia methyl 
iodide The rotatory powers of these substances are appended for 
comparison with the results described in the present communication. 


EthYU/-l-nieili‘vlf:y^?flli^->^^'»ccarboxylate 

,■ M.ijicthyki/c/whexeneuarboxyJate 

f^-A'^-p>Menthcnnl(.S) 

/-ia='-^-Mimtlu'Tio!fS> 

^.^;fif'l!’Yjij-M<!ntliadieJic 


w-. 

+ 10M" 

- lOO’S 
+ 86-5 
-83*6 
+ 65*0 (calc. 
- 67-3 
+ 98*2 


Quite recently (Meldrumand Perkin, Trans., 1908, 93, 1417), a new 
method was discovered which has made it possible to prepare 
(H-1 -methyl- i cyrfohexene-4-carboxy lie acid in larger quantities than 
before, and, in possession of about 75 grams of this acid, we have 
carried out a series of preliminary experiments on its resolution aed 
conversion into the optically active terpineols. 

When combined with strychnine and brucine. df-l-methyl-Ai-cyrfa 


hexene 4-carboxyUc acid, 

CMe4i^3gpCH.CO,H, 

Bhows the bebaviouf which was observed in the case of dn*methy|. 
A3-4;yc/obexene4-carboxyUc acid, that is to say, the strychnine salt, 
IBdAj is less soluble than the salt ^B^A, whereas the solubilities of 
the brucine salts are in the reverse order, the salt /BfA being the less 
soluble. By taking advantage of this behaviour, we have been able to 
resolve (i^-l methyl-^^-c^c^chexenecarboxylic acid into its optically 
active modifications, and have obtained the ti-acid with [ft]o +55°, and 
the /-acid with [ajn - 58°. 

Comparison with the above, table shows that the rotations of tho 
active modifications of this A^-acid are much lower than those of the 


corresponding A^-acid. 

The esters of the d- and /-A^-acids were next prepared, and were 
found to have [ajo +50° and -52° respectively. When these esters 
were treated with magnesium methyl iodide at the ordinary tempera- 
ture, they were converted quantitatively into the corresponding 
optically active terpineols, 

CMe<pgYc^>CH-CMej-OH, 

which melted sharply at 35°, and had [ajo +44*2® and -46*6°. 

Active terpineols of very varying rotations have been isolated from 
essential oils. Thus /-terpineol, from niaouli-oil has a rotation of 
[a]p -rW (Bertrand: Bidl, Soc. chim,, 1893 , [ui], 9 , 436 ), whereas 
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Schimmel ^Oo,.(]^ichte vsaS^ & Co., 1897, 9) obtained 
d-terpineol from i^mom oil with the high rotation ril + 
Mowek,.(Zi. .1896, 29. 887) dLribos' 
pared from pineno, with a rotation as high as [al„ - 117-5° ' ^ 

In view of thefact that the synthetical d- and f-terpineoi; described 
m the present commnmcat.on have rotations of only about fa 1„ -f 
it - noeessary that the whole matter should be systeilti;:^ 
investigated, and experiments with this object are in progress. ^ 
We have, however, been unsuccessful in our attempts to convert these 
active terpineols into the corresponding optically active limonenes 7t 
has already been mentioned (p. 1872) that d-A-«».p-menthadirne is 

Si' 

CHMe<^|*.(,‘^>C-OMe,-OH -> 

™^<CHfcH>C-CMe:OH,. 
and, as the rotation of the hydrocarbon obtained was [a L h- 98 - 2 ° it 
t, unlikely hat ra^misation can have taken place to any considerable 
extent at all events, during its formation. When the experiment was 
mrned on under exactly the same conditions with f-A>-p-menthenol(8) 
(Merpmeol), having [„]„ _46-6= we were surprised to find tL 
r^nusationwas a most complete, since the hydrocarbon, which was 
obtained m an almost quantitative yield, had a rotation of only 
[a]„ -5 , and conmsted essentially of dipentene. It is very remark 
a le that racem.sat.on should take place to this extent during t^ 
iminatiou of water by the action of magnesium methyl iodide l» </« 
M, and It m, furthermore, very diflicult to -find any explanation for 
tte great difference exhibited by A5-p-menthenol(8) and the 
A -isomerde m this respect. In order, if possible, to avoid thil 
ricem.sation, we employed in the case of cf-Ai-n-menthsooltSi 
(d-terpmeol of +442°) anhydrous oxalic acid at 100° buJ 

hvdrr b" r -"T conditions, i it 

y roi^rbon obtained had a rotation of only[„]„ _ 2 ° ai^d w^ L 
tart, almost pure dipentene. -t L Jo - , ana was, in 

Iiesoluti<m o/^I-I-ifsMyf-A'-cyclofiarenecorJoaiyfic Acid 

™-<Sb;53:>°h°o,h. 

““ <“ m. 

sodium carbonate and ^ ^ neutralised with 

•loolmlicsoirou ^ “'“f ''ith a boiling concentrated 

solution of the acid (2o grams) and brucine (105 grams) 
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The solution was then evaporated on the water-batt, with the 
addition from time to time of small quantities of wat&, untd the 
lohol had been removed. Daring this operation, the bruatte salt 
Lmences to separate, and, after remaining for twenty-four h^ thU 
was collected and decomposed by warming with excess of sodium 


*^*The acid, which separated on acidification, had a rotation of 
r 1 - 24-7°, and was treated again with sodium carbonate and brucine 
under" exactly the some conditions. After repeating the operation 
several times, an acid was obtained, which, on crystallisation from 
light petroleum, melted at about 99“, and had the rotation [a]„ -58». 

Since the experiment preceding this had yielded an acid of rotation 
f 1 — 55° it did not seem probable that further treatmeiit with 

brucine and sodium carbonate would alter the rotation to any con- 
siderable extent. The acids of low rotation obtained during the 
intermediate stages of the resolution were many times systematically 
treated with sodium carbonate and brucine in order to extract as much 
of the ^-acid as possible. In this way, a considerable quantity of the 
(^-acid accumulated, which had a rotation of about [ajn +28°, and this 
was now subjected to repeated treatment with sodium carbonate 
and strychnine. Since strychnine and the strychnine salt of the acid 
are much less soluble in dilute alcohol than brucine or the brucine salt, 
it was necessary to employ more alcohol, and to be careful fihat the 
strychnine used was freshly precipitated and in as fine a state of 
division as possible. By repeating the resolution with strychnine & 
large number of time?, an acid was ultimately obtained which melted 
at about 99°, and had [ajo +55° ; 

0*1388 gave 0*3485 COj and 0*1077 HgO. 0 = 68*5 ; H = 8*7. 

CgHjgOa requires C = 68*6 ; H = 8*6 per cent. 


tS^ynthesis of d- and VTer pineal ^ 

In carrying out the synthesis of ^-terpineol, ethyl ^-l-methy+A^-cycfo* 
hexenecarboxylate was first prepared by leaving the acid (20 grams 
of rotation -58°) in contact with alcohol (150 c.c.) and sulphuric 
acid (10 c.c.) at the ordinary temperature for four days. The 
product was dissolved in two volumes of ether, mixed with 
water, the ethereal solution well washed with dilute sodium car* 
bonate, dried, and fractionated, when the whole quantity passed over 
at 145 — 1477100 mm., the yield being almost quantitative: 

0*1483 gave 0*3880 CO^ and 0*1296 Kfi, 0 = 71*3 j H = 9*7. 

CjQHjgOj requires C = 7l*4j H = 9*5 per cent. 

Obtained in this way, ethyl M-OTe%+A^>cycloA«awMear5<Mryfof0 bad a 
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rotation of “ 52°. In order to prepare the corresponding I'terpinOoI, 
the ester (20 grams) was gradually added to an ethereal solution of 
magnesium methyl iodide (containing 11 grams of magnesium), care 
being taken to avoid any rise of temperature. 

After twenty-four hours, the product was decomposed by water and 
dilute bydi-ochloric acid, the ethereal solution washed well, evaporated, 
and the residual oil mixed with alcoholic potash {KOH = 6 grams) 
and left for . twenty-four hours. Water was then added, the oil 
extracted with ether, the ethereal solution washed, dried, and evapor- 
ated, and the residue fractionateth when almost the whole (Quantity 
passed over at 109 110° (15 mm.) and, on remaining in the ic^hest 

lor a few days, bocame almost solid. The mass was left in contact 
with porous porcelain uaiil quite dry, and then analyhed : 

01016 gave 0‘26&2 GO^ and 0-1050 H 2 O. C-77'4^ H = n-5. 

Ci^HigO requires C ^ 77*9 ; 11 ^ 1 1 -7 per cent. 

This synthetical Uerpineol possessed the characteristic odour of lilac, 
melted sharply at 35°, and had [a]p - 46'6°. 

After a preliminary experiment had shown that fl/-terpineol is 
converted almost quantitatively into dipentene when it is left in 
contact with an excess of magnesium methyl iodide for four days, this 
method of elimination of water was tried in the present case, as it was 
,[iougbt that, by working at the ordinary temperatuie, risk of racemisa, 
iioa would be avoided. ^Terpineol (20 grams) was gradually added 
to an ethereal solution of magnesium methyl iodide containing 
12 grams of magnesium, and, after remaining for four days at the 
ofdioary temperature, the product was dec imposed by water and 
dilute hydrochloric acid, the ethereal .solution washed well, dried, 
evaporated, and the oil fractionated, when almost the whole quantity 
passed over at 179—1807760 mm. After distillation over sodium, 
this hydrocarbon had a rotation of only [ajj, - 5-2°, and examination 
allowed that it consisted essentially of.dipentene. 

Ill the experiments on the synthesis of rf-terpineol, t2-l-methyl- 
cj,c(otexeuecarboxylate was prepared from the (f-acid ([ajo + 56°) in the 
mamier described in the case of the /-modification, and found to distil 
145-1477100 mm : 

0'iyi5 gave 0'4975 CO 2 and 0-1660 H^O. C-70-9 j H = 9'6. 

^ 10 ^ 10^2 requires 0 = 71 ‘4; H = 9-5 per cent. 

The specimen of ethyl ^-l-methyl-C^^-cyiAohexAnecarhoxylate obtained 
in this way had a rotation of [a]o +50° In preparing d'Urpitieoif 
to ester (15 grams) was treated with magnesium methyl iodide, 
i»utaiaing 10 grams of magnesium, in the manner described in the 
ase of the /-modification. It distilled at 109— IIO 7 I 6 mm., and, 
left in the ice-chest, gradually crystallised. The crystals, after 
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, -.in. on po«>a8 porceUiD, meltei at 

? X hope ot obtaining d-Umonene by tha eta^tion ^ 

pnl^aO grams) was heated with anhydrous Ox% acid 
d-terpmeol ( ^ J for six hours. The yeUow product w„ 

Twith water, extracted with ether, the ethereal solutiiw dried, 
A A .,nfl the residue fractiouated, when abeut poe-third 
eva^rate , qq mm. This hydrocarbon had a rotation of 

M ^--2" "so that racemisation had not only been complete, but 
th?Biga had apparently also been changed to a slight extent. 
.8 • ftVtnwed that this diydrocarbon was alm<wt pure di- 

intenr The high boiling residue in the distilling aask consisted, 
^ part at least, of the oxalic ester of terpmeol, and thw. read* 
was found to be also inactive. 


The authors wish to thank Messrs. F. W. Kay and W. h,. Hawortt 
for valuable assistance, and they also wish to state that nSneh of the 
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CLXXXYllL—Exjjerimcnts on the Synthesis oj tk 
Terpenes, Part XII 1. Synthesis of \s>oCaTvestrm 
^l^^-%^),xQ^.Menthadiene) and its Derivatives, 

By Kenneth Fisher and William Henry Perkin, jun. 

During last year (Perkin and Tatfcersall, Trans., 1907, 91, 480) 
an account was published of a series of experiments which resulted 
in the synthesis of carvestrene, 

^^2<cH,^.CH>‘^H'CMe:CH2, 

and several of its more important derivatives, and, as the methods 
employed during that research have a direct bearing on the presort 
communication, the course of that synthesis may he bnefly sketch^ 
in the following way. In the first place, m-hydroxy benzoic at^ 
was reduced by sodium and alcohol to cycZohe^nol*-3-carboxylie ac 
(I), which, on oxidation with chromic acid, yielded cyc^ohexanoBe-?* 
• carboxylie acid (11). By the action of magnesium methyl iodide ® 
the ester of this acid, I'methylcyc^ohexan-l-oi-S-paj^xylk; • 



(PI.) 

CE2<^j^^.q^^>CH*C02H 

(V.) 


SYNll]^ ^ 

e„»po^d j,,% ti«nma^ of hydrbgw, bromide a.>d formation 
l-,eetbjbi J^hexene^bo^lic acid (V), the eaftr of which wag 
converted mtrai-m-menthei.ol(8) or dihydrocarvestrenol (VI) by the 
action of magnesium methyl iodide. % \ / y i>iX9 

A-«Lm-Menthadieneor caryestrene (VII) was finally obtained when 

hhydr^arvertrenol was digested with potassium hydrogen sulphatr 

®,<SH!^?i;>caoo.H oh,<J^5>oh.co.h 

fl-) (II.J 

. ' (IV.)“ 

^ ^ (YI.) 

(VII.) 

The properties of oarvestrene which have a direct bearing on the 
,«nt commumeation are the following. Carvestrene dMs at 
. 9 gives a violet coloration when sulphuric acid is added to Ug 
oletion in acetm anhydride, and combines with hydrogen chbril 

H fnaL ;“S5? ^-.^ihydrechl<:S 

(m. p. 52 5 ), and fo'ans-dihydrobroraide C H 2 HrI 
n. p. 48-500), respectively. Dibydrocarvesirro C H -OR 
istila at 105-108730 mm., and is convmtcS ^ 10 “, /OH, 

ulphnric acid into «e-tetrahydrocarvestrenediol^(m p gf^r 

eSirsTTf® obtained from Iraiiaear- 

Asequenthydr™iyl“mllt?at 

...leal pLucL v;itb Ibli:^ speeirir^etSt 

vatives prepared by Baeyer (Ber.. 1894 27 g^tfgy j, r 

SS'"" “ “• a./u'; 

iltlttn.' " ayi"-*..., tb. 

^ appear to ^ ^ of the m-menthadiene series do 

^l oi greTL^T “ possess many 

'“'.stall eLtsTlT’ attempt to prepare 

present mn. ’ • mepiberg, by synthetical means.* 

VoPe.nt communication contains an account of the synthesis of 

6 I 
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(VIII), for 

relalionsbip to carvestrene (I^), we pro^e t 

^ Nviii.) 

A short time since (Kay and PerkiOj Trans., 1906, ai^P64T]pt Was 
shown that ethyl c^c^ohexanoiie-2 : 4>dicarboxyIate is f^dily^^nj^tained 
When sodium reacta with ethyl pentane-ayc-tricarboxylate i 

We how find that the sodium derivative of this ester^s converted 
.quantitatively by treatment with methyl iodide into itkyl X^thyh 
cycloA«cfl7t- GLOWS' 1 : Z-dicarhoxylatei and that this ester is decom- 
posed on hydrolysis with formation of l-m0^y^ydioteah-6-on^3. 
carboxylic add ^ ' 

This new keto-acid melts at 9i — 96°, yields an ojciiw (in., p. 1 72°j 
and a semicarhazone (m. p. 200°), and, when reduced by Eodiom 
amalgam, is converted into a mixture of the cm- and^ra^W^modifications 
ol l-methylQyclcJiexan-^-oh^'Carhoxylic acid : 

OHCHMe^CHo CO-H OH CHMe-CH, H 

K 

H CHj— CH, H ]J 'CHj— oh; C0,H 

in which the latter greatly predominates. The CM-aeid melts at 
141°, yields a lactone (m. p. 46°), and, when treated with hydrobromic 
acid, is converted 
add (m. p. 53°) : 




into 


cis-6-Sr<mo-l-me%?cycloAe»anc-3^fioaylw 


Br 

Vx 

H CH 


CHMe*CH„ CO,H 
' \ r ® 

>f 

-CH, H 


The irrtiM-hydi’oxy-acid melts at 115 — ^117°, and also reacts readitj 
with hydrobromic acid, bub the trans-6^6f*(TOW-l-»M%fcyc!oA«rfln« 3- 
carboxylic add thus produced is a syrup. 

When the mixture of the ciV and (raTw-modificatiohs of G'bromo-h 
methylc^/ohexane-3 -carboxylic acid, obtained by the l^;tion of faydm 
bromic acid on the product of the reduction of l^iie^ylcj#e^obexan-6' 
one-S-carboxylic acid, is esterified and digested wi£b dtflfchylanilipg> 
hydrogen bromide is eliminatel with the formation of WAy/ 
Afi-cycioAcaieft^-a-carftoacy/aifl (b. p. 146“/100 sm.), which on hydrolysis 
yields the free acid (b. p. I 847100 mm.). The elimination of bydrogeo 



ironiW® 

)l^c6 in i^® fcfl 

CHBi 







Hs'CH, 

1 .Methyl' A*><^£/(^hexene*3>: 
' cArboxylic acid. 


or OH<^™«’^gi>CH-CO,H. 

1 'Methyl- A®-<;yc?ote?:ene- 3- 
carboxyfic acid. 

In order to decide betvreea these tiro possibilities, a long series of 
oddation experiments with ozone, permanganate, and. nitric acid was 
ndertaken, but the products in all these cases were syrups Which we 
lere unable to purify. We. found, however, that the syrupy product 
btained when the unsaturated acid was treated with 02one is a 
etonic acid, and this is strong evidence in favour of the presence of 
le group ^lI!CMe“ Fortunately, as the research developed, we 
ere able to obtain indirect evidence which conclusively demonstrated 
lat the product of the elimination of hydrogen bromide from 6-br6mp- 
metliylcyc/ohexane-3-carboxylic acid is l-7»s^Ay?-A®'Cyclo^a5ene-“3' 
rboa^lic acid. Furthermore, the fractional crystallisation and 
lalysis of the calcium salt of the unsaturated acid (p. 1887) proved 
lat it did not contain the other isomerlde, even in small quantities. 
I'hen ethyl l-methyl-A^*cyc/ohexene-3-carboxylate is added to an 
jhereal solution of magnesium methyl iodide, it is quantitatively 
pverted into dihydrokoearvestrenol or A^-m'ment?tiinol{8 ) : 


CE<gg^Ip®*>CH-CO,Et CH<^g®I^2^>CH-CMe2-0H. 

This interesting substance has the penetrating odour of peppermint 
id terpineol characteristic of its class ; it distils at 106^/20 mm,,’ 
[d yields a nitrosochloridet melting at 125°. It reacts also with 
drogen chloride and bromide, yielding a dikydrochlofidet Cjj)Hjg,2HCl, 
^&dih^robromid«i Oj,jHjg,2HBr, which melt at 5 2 '5^ and 48 — 49° 
;pectively, and careful comparison has shown that these halogen 
rivatiyes are identical with carVestrene di hydrochloride, 

d carvestrene dibydrobromide. 

furthermore, dihydrowocarvestrenol is converted by the prolonged 
ion of dilute sulphuric acid into eh-teira/iydroearvcatrmdiol (m. p. 94° 

fiiose important reactions provn in a sbril^g manner .the position 

6 I 2 
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Of ihe double Unkiug. not oriy i. dihydnneocai^^ b 

during the mtTOti^tiQ|" of tb 
EemarkabU rrau s dihydroi»ocamstreMl. 

products of the readily when the. tertialjal&y 

T‘‘^®l-"f‘“^i";'l^rgeXs o/magnesium met#iodH. 

U left m contact with a large^ ^ fdrmatiOu- of is. 

rr»/o~ T V . 

188— “ ' carefully investigated, and it u 

”‘S"o?Tthf^Aperimental part (p. 1891) that it.exhibits quit, 
properties toth from a physical and ohemicja point d 
w Ite ^termination of its refractive power has yielded result 
U V hiffb aad agree better with those characteristic ol 

xr. zS -i.* ““ *>" 

of the hydrocarbon of the formula 

which should result from tL elLination of water from dihydrub 
carvestrenol. Another remarkable point is the fact that, althou^ 
dLdroieoearvestrenol reacts so readily with halogen ac.^to ,. 
derLtives of carvestrcne, these derivatives are not pranced b 
the action of halogen acids on fsocarvestrene. The hydroc* 
on the contrary, appears to behave towards bromine and halogen ad 
in the way characteristic of a terpene containing conjugated doaU 
liukiDgs (compare p. 1891). 


l-ilfe%/cycloAea«e»-6-ajifi-3-car5oa;^^ic Acid^ 

The starting point in the synthesis of this koto-acid was eth; 
c«cfohexanone-2 :4-dicarboxylate, which was prepared by the ^tion^ 
sodium on ethyl pentane-ayc-tricarboxylate by the method descn 
by Kay and Perkin (Trans,, 1906, 89, _1647). This keto-ert 
(24 grams) was mixed with a solution of sodium (2’3 grams) in me 
alcohol, cooled well, and then methyl iodide (17 grams) gra 
added. After remaining overnight, the product, whjch 
neutral, was mixed with water, extracted with ether, the et e^ 
solution washed with water, evaporated, and the residiml oil hy w 
by boiling with dilute sulphuric acid (10 per cent.) for 
and until the evolution of carbon dioxide had completely c® ^ 
product was saturated with* ammonium sulphate, repeatedly ex 
with ether,, the ethereal solution dried , and evaporated, when & 



SYSTHKIS , OF THE TERPENES. PART XHJ. 1881 

emain«d a'rod) crystal* 

jged. 'J’he mass was left in '»nte6t' mih porous porcelaiii unj^l - 
pee from oil, and the colottrioM residue recrystalKsed from ether. 
i further quantity of solid was obtained by extiracting the porous 
)orc 0 lfthi in a Soxhlet apparatus and fractionating the extract, 
phen a quantity of oil distilled at 190 — 200720 mm. and crystallised 
DU cooling : ' ^ 

01520 gave 0*3438 CO^ and 0*1060 H^O. C = 61*7 ; H- 7*7. 

requires C™ 61 '5 ; H = 7*7 per cent. 

l ^fdhylcycloheosan-^'One-Z-Garboxi/lie acid melts at 93— 94^, ^and 
) sparingly soluble in dry ether or light petroleum ; it dissolves 
in alcohol, benzene, chloroform, or hot water, but is much le»si 
olable in cold water. It crystallises from ether in crusts, from a 
nixture of benzene and light petroleum in groups of irregular plateS, 
bd from water in hard, glistening, six-sided plates. 

Id order to determine whether the acid (like the parent substance, * 
t(clohexaiioDe-4-'Carboxylic acid : Trans., 1904, 86, 426) ci^stallises 
ptb water, a specimen was crystallised from water, and, after remaining 
the air for several days, the analysis : 

■1453 gave 0*3279 CXlg and 0*1038 H^O. C = 61*5 ; H= 7*9 per cent, 
lowed that the acid was anhydrous. The basicity of the acid was 
etermined by titration with decinormal sodium hydroxide, when 
1-0775 neutralised 5*0 c.c., whereas this amount of a monobasic acid, 
jHjjOj, should neutralise 4*97 c.c. The neutral solution of the 
nmonium salt of the acid showed the following behaviour with 
agents. The addition of barium or calcium chlorides, or lead or 
)pper acetates, gave no precipitate even on boiling, but, on the 
ilition of silver nitrate, the silver salt separated as a crystalline 
jcipitate, which is readily soluble in hot water, and separates, on 
>ling, as a satiny mass of crystals somewhat like silver acetate. 

The oajimc. — This derivative was prepared by dissolving fhe acid 
I excess of aqueous potassium hydroxide and adding hydroxylamine 
^ochloride. 

I After two days, the solution was acidified with dilute hydrochloric 
ild, when a white, chalky precipitate separated, which was collected 
id crystallised from water : 

0*1372 gave 9*5 c.c. at 16° and 762 mm. N = 8*1. 

CgHjjOjN requires N - 8*2 per cent. 

Xtis oxime softens at about 165°, and melts at 171 — 172°; it 
lather sparingly soluble in cold, but readily so in hot, water, and 
parateg, when the solution is allowed to cool slowly, in glistening 
ladles grouped in stars. 

Ite imicarbai^one separotes at once as a granular precipitate when 
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1882 FlSBi^n 

the lilute aqueo ^ a^tate. Tke;:{^?ito^;.^;^«!t6(i, 

i water, frem\^iifi(%#|Bppsite4 


tho dilute »4“ /wa+afcft 

washed, and recry ^ ^0 crystallised 

VsIpartXolAWe. When rapidly heated, jt «,ftenB.a^5p5“ and 

0*1626 gave 


traias- 


-1 -tfefAy^cycloAeaan-e-oZ-S-oarJfrrj/lic A^, 


® CHMe-OHj. ^ 

c. /Y 

T / hr 


— OH/ co„H 


Tn erenarin- this acid, l-methylcyc/ohesan-e-one-S-oarboxylic aeij 
In prep » sodium carbonate as possible, and treaW, 

i I'^detottle fitted with a mechanical stirrer, with thr^ times th 
twetical amount of freshly-prepared sodium amalgam (3. per cert), 
The amalgam was added in about six portions dming eigl,t hoen, 
and hydrochloric acid run in from time to time m order to neutmta 
most of the alkali as it was formed, but the solution was Mways ke^ 
distinctly alkaline. The product was acidified, existed ten bm« 
w th ether on the machine, the ethereal solution dried, evapomted,» 
Z residual syrup again reduced in the same way.- After the soeon 
reduction and extraction, the syrupy acid generally became semi-rfl 
and in contact with porous porcelain, a colourless mass was obtaisal 
which, after crystallisation from ether, gave the followmg results » 

0 T 3 T 7 gave 0-3067 OO 2 and 0-1115 HjO. C = 60-7; H=fl-0, 

requires C = 60-8 ; H = 8-8 per cent. 

This formula was controlled by titration with deoinortoal s^m 
hydroxide, when 0-0796 required 5-05 e.a for neutraliSarton wher« 
this amount of a monobasic acid, C,Hi, 03 , should neutralise 5 -04 c.. 

iva.m-l-Methyky(i\ohexan-&-ol-3-carboxijhe aeid melts at 116 1 

is sparingly soluble iu cold, but much more readUy so m boilBJ 
ether, and separates when the solution is concentrated and allows 
to stand, in hard crusts. It appears to be more soluble m wan 
water than the cia-acid, and, unUke the latter, it usually ^ 
several hours to crystallise, and then separates in 
of flat needles. When the tro»«-hydroxy-aoid (0-2 gram) is heatM 
a test-tube, it melts, and then distils without tfee least mdicstioo 

'• If the amalgam emtiloyed is •prepared from freshly -dialed tnerciiiy >n'i 

s^ium, this second reduction is often unnecessary.; 



^r^po^k' (^j^|he 

crystalline *^Bpy ; ^¥^7 

solidifi^i ou^ oonsuts o,f the almosst 

pure ^[%is ^penment shows that tho' ifrans-acid distils 

under the ordinal pressn^ without the formation apparently aVen 
of trijbs 

trans-6-i?fpwo'l-m«iAyfcycloA«x*>M'3-oar6(wy;ic 4eid.— ‘The tratisr 
hydroxy-acid readily in fuming aqueous hydrobromio acid 

(saturated at ® 7 , and the solution remains clear, but, when gradually 
heated on the water-bath, it clouds and an oil separates. Since this 
oil did not t^stallise even on long standing, water was added, the 
bromo-acid extracted with ether, the ethereal solution dried and 
evaporated, when-a syrup was obtained which contained about 34 pet* 
cent, of bromine, whereas the formula CgHj^OgBr requires 36-2 
percent. 

In this behaviour with hydrobromic acid, the ^m?w-acid differs, in a 
striking manner, from the corresponding cis-acid (p. 1885), 


cisrl-Metkylcyc\o/iexan~^~ot-d-carboxylic Acid^ 


OH CO.H 


I /CHMe-CHg. 

(j/ \ 

I \CH,— Ch/ 
H * 



ani Us Lactone, 

'#■ 

It has already been mentioned (p. 1878) that the product of the 
reduction of l-methyltfyc?ohexan-6-one-3-carboxylic acid contains both 
the cW' and im?w-modifications of l-methylcycZohexanolcarboxylic acid, 
but that the ^roTW-modifi cation greatly predominates. The separation 
of the cis-acid proved, therefore, to be a matter of difficulty, and it was 
ultimately accomplished by the following indirect process. 

The crude mixture of hydroxy-acids was dissolved in 5 volumes 
of hydrobromic acid (saturated at 0°), and then heated on the water- 
hrth until the separation of the oily bromo-acids was complete, 
^ater was then added, the bromo-acid^ extracted with ether, the 
thereal solution washed, dried, evaporated, and the residue heated 
x> boiling with 3 volumes of anhydrous pyridine for two hours. 
The product was acidified and distilled in steam, when an oil (A) 
passed over, and, as soon as this ceased to condense, the fiask 
wag changed and tho distillation continued so long as a distinctly acid 
distillate (5) passed over* The residue in the distillation fiask yielded, 
oa extraction with ether, considerable quantities of the <raas-hydroxy- 
The distillate (.4) was extracted with etix^r, the ethereal solution 
dried and evapor||ed, and the oily residue left in the ice^est, when, 



„ mun *». ™k.«. OW ^ 

epiTsted and were co ’ . jjg acid, was coaverte* ii^tlliSi^r 
. the iati.r. "ei,^ was .etfjiaj 

"roIrpoJain nntil quite free from oil. and theu^^yP 

Tom light petroleum (b. p. 35-40 ) . 11=11'# 

0-1745 Rave 0-4393 CO, and 0-1342 H,0. C=.68 8 ^H=» 5. 

The Wens of cis-l-»«%feyclotosa»-6u^-3-oarWm oc« t^Us at 
46 47“ and is readily soluble in most organic solvents, but s^gly 

46._47 When boiled with water, it is hydrolysed 

Tnly with gLt’^ifficuIty.'and it is also only slowly staked by dilute 
odL carbonate. It dissolves readily in hot dilute ^tase.om 
hydroxide, and, on acidifying and extracting with a sol.^-d is 

oLined which, after recrystallisation from water, melte 
and consists of pure cis-l-methylcyefohexanolcaxboxyhc ac^ Ke 
lactone dissolves in fuming hydrobrom.e acid (saturat^ at 0”), b« 
decomposition takes place immediately; the solution clouds and an o 
separates on the surface of the acid, which sometimes lysteUftcs at 
once and always in a few hours, and the mass, aft,er contact with porom 
porcelain, melts at about 53“ and consists of cM-6-bromo-|-methyl- 

cncfohexane-3-carboxylic acid (compare p. 1885). ^ ^ 

For th ^4 purpose of examination, some of the cw-methylcyciohexanol- 
carboxylic acid was obtained, as just exp^ined, by the hydrolysis of 
the lactone, but the larger quantity was prepared from the steam 
distillate (B) (p. 1883). This was neutralised with sodium narbonate, 
evaporated to a small bulk, acidified, saturated with ammomum 
sulphate, and repeatedly extracted with much ether on the machme.^ 
After drying thoroughly and concentrating considerably, the 
cryaalline acid commenced to deposit from the boiling solution, and, 
on standing, hard crusts separated : 

01705 gave 0*3789 CO 2 and 0-1342 Hfi. C-60*6 ; H«8*7. 

requires C = 60*8 j H = 8*8 per cent. 

The basicity of the acid was determined by titration with decmormal 
sodium hydroxide, when 0*0930 required 5‘87 c.c. for neutralisation, 
whereas this amount of a monobasic acid, C 8 H^ 40 g, should neutralise 


5*89 C.C. 

cis- 1- Methylcyclohexan - 6 - oZ- 3 - carboxylic acid melts at abou 
140 — I4P. It is comparatively sparingly soluble in cold water, 
but dissolves readily on warming, and separates, when the solution 
is allowed to cool slowly, in compact, stellate groups of needles. 

When the ci^-acid is gently 'heated in a test-tube, it effervesces 
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owing to Aho Ai^ ot Md an (ill. dHtiln whl^lg coolimr 

crystallises »n4 (»iis^ of tfie lactbn^ gJnee, af Aontaot 'SE 
porous porcelaio, it melts at AlKmt 40“ and kinaolnbl^n cold sod» 

carbonate. , " - ; 

A curious ree^t was obtained in an attempf to’ prepare the ester 

of thecM-aoid. The acid (6 grams) was digested with alcohol (32 gramsl 

and sulphunc acid (8 grams) fpr several hours on the wAter-bath the 
product extracted in the usual way and fractionated, when an 
oil distilled at about 1527100 mm. and gave the following results 

An nnalvsis : ® 


O HIO gave 0-2854 CO^ and 0-0959 HjO. C = 70-l ; H = 9'6. 

The ester of the cis^ioid requires 0 = 64-5; H = 9-7 per cent 
whereas the ester of l-methyl-A'-cyc^ohexene-S-carboxylic acid (comparo 
p ,887 contains 0 = 71-4; H = 9-6 per cent., and^isti.s 
146 /lOO mm. There can therefore be no doubt that the oil obtained 
by the esterification of the cw-acid, under the above conditions- 
consists essentially of ethyl methylcycfohexenecarboxylate, water 
having been eliminated during the preparation. For the sake of 
comparison, the Irans-hydroxy-acid was esterified under exactly the 
same_ conditions, and found to yield an ester distilling at about 
155-159730 mm. ® -- 

cis-e-^romoil^yfcycloteane-S-corioaiyftc dcid.-This acid is most 
readily obtained from the lactone by the action of hydrobromic acid 
(p. 1884), but a considerable quantity was prepared directly from the 
ciehydroxy-acid. This acid dissolves readily in fuming hydrobromic 
dd (saturated at 0“); thb solution clouds almost immediately 
ud a syrup separates which sometimes crystallises at once bat 
usually only after several hours. The crystals were collected, and left 
m contact with porous porcelain over solid potassium hydroxide 
until quite dry : 

0 1265 gave 0*1054 AgBr. Br=s=35‘5. 

^s^igOgBr requires Br«36-2 per cent. 

^^-^■Bromo-l^methyloyclohexane^S^^^ add melts at about 53° 
m IS readily soluble in most solvents j it may be crystallised from' 
lonmc acid, bub with considerable loss. 


^-^ethyl-A^-cyclohexene-S^carboxylie Acid^ 

™<Sh,-CH:>CH;CO,H. 

‘«ge‘ber with the lactone of c«-l-methylc«cio- 
-0 3K,arboxyUo acid, when crude fi-bromo-I-metbylcycfoheiane- 
pyridine (p. 1884), but it is most 

“«f?hieiitly prepared by the following process. 
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The product ot the & 

c^iSobexanol^xyl'C^ 20 

^Wed m thi’ee several days. After poiWg.Jnto^1^r and 

and the ethereal solution is well and 

extracting tbe’ residue distilled under reduced pres«^^ when 

evaporated^ ^ Hg^lOO 

“ of ethyl bromomethylcycZohexanecarhoxylaJ® wntaj^g some 

conmste of ethy^ ^ I55_175»/ 

srtr t the crude hydroxy-ester, and is again treated wift 

du mm., .J .nn verted into the bromo-ester. 

hydrobronuc aci jj^ested with five times its volume of diethyl. 

Thebro™<.ester rs^drgjjd^w^^^^ nrixed with excees- of. dili 
aniline {or v the ethereal eolution well 

tested with*'dilute hydrochloric acid, dried, evaporated, and the 
7 .„vp™ 1 times fractionated, being thus separated into a viBcidoil, 

“'hir h t«-ester, distilling at 155-165=/30 mm., and 

o S gave 0.230 0^ « = f = ®-5' 

CioHijOj requires 0 = 7 1 -4 ; H - 9 5 per cent. 

This ester' is readily hydrolysed by methyl-al^hoUc potesh m the 
cold.and, after remaining for twenty-four hours, the product is diluW 
^Ih water saturated with carbon dioxide, evaporated until free row 
.methyl alcohol, acidified, and extracted with pure ether. AftercareM, 

ryipg and evaporating, the ethereal solution yields an oil which 
distils constantly at ISd-lSfi^/lOO mm. ; 

0-2130 gave 0-5990 002 and 0-1650 HjO. 0 = 67-8; H = 8-6. 

S i!o4 „ 0-4264 002 „ 0-1338 H^O. 0 = 68-2; 3=8-7. 

CgHijO.j requires 0 = 68-5 ; H = 8-6 per cent. 
\.Ufi]inl-t>.''-t^dohexme-%-carhoxylio acid is a viscid oU with ai 
unpleasant odour, and reduces permanganate instantly in alkalme 
solution It dissolves in fuming aqueous hydrobro c acid, bul 
the solution clouds almost immediately, and the bromo-acid separate 
as a colourless, oily layer. When oxidised in sodium carbonalc 
solution with oaone, it yields a syrupy ketonic acid, wbicb gives an , 
immediate precipitate with p-bromopbenylhydrazine acetate and a 
separation of bromoform when mixed with potassium hypobromite. 

The calcium salt. — This salt was made by heating; the acid (40 gram^ 
on the water-bath with much water and excess of treshly-pwcipita 
calcium carbonate, and, after filtering, the solution was conceataW 
considerably and allowed to stand, when the caicium «iit separated o 
slender needles radiating from the sides of the eonteimi^ vesse , o» ^ 
balls of needles radiating from* a centre. Ttia coUe^sted, e 
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mr 




ID contact v3 

analysed 

04108, -l30^Mtt^reoiiisk&t, ldit^O-0850 Hod and^&ve 

0 im<m,. H,O=*20 r ; Oa^ 10‘3.. : ^ ' T 

Ca=.'l0-0 per cent. 

The mothCT;;liquor from cry^tallifiation was concentrated) and 
tT^o mother crops of Mlcjumsalfc ooUeoted; these were found to have 
exactly the s^o appearance as the first crop, and to contain 2 1 ‘0 and 
20*9 per oeni of water of crystallisation respectively. 

The filtrate from the last crop was acidified, and the acid (9JrramflV 
which distilled at 184—1867100 mm., again converted into c^lctem 
salt, when exactly similar crystals were obtained, which contained 
20*9 per cent, of water. We therefore conclude that the unsatinated 
acid, prepared by the above process, consists entirely of Vmeth^l-^K 
c^c\ohsxem-.Z-carboxylia acid, and does not contain even traces of 
another isomeride. 


DihydroUooarvcslrmol [\^-m-M&fUhmol{S)], 


The ethyl l-methyl-A^-o^/cZobexene-S-carboxylate required for this 
synthesis was prepared by dissolving the pure acid (20 grams) in 
10 per cent, alcoholic sulphuric acid (150 c.c.) and allowing the solution 
to remain at the ordinary temperature for five days. 

It was isolated in the usual manner, and distilled at 1467l00'im. 

This ester (27 grams) was added to an ethereal solution of mag. 
nesium methyl iodide (containing 12 grams Mg), when little evolution 
of heat was noticed at first, but, on standing, the temperature of the 
ether graduaHy rose to the boiling point. After four hours, the 
product was cautiously decomposed by ‘Water and dilute hydrochloric 
acid, the ethereal solution separated, washed with very dilute sul- 
phurous acid to remove iodine,' evaporated, and the residue mixed 
with potassium hydroxide (4 grams), dissolved in methyl alcohol, and 
allowed to stend for twelve hours in order to remove any unchanged 
ester which might be present. 

Water was then added, the oil extracted with ether, the ethereal 
solution well washed, dried and evaporated, and the residue fiactionated 
under reduced pressure : *' 

01648 gave 0'4710 COg and 0-1^55 HjO. C = 77-7 ; H = 11-8. 

0 U52 „ 0-4126 COj „ 0-1661 H,0. C = 77-8 ; H= 11-9. 
^loUigO requires 0=77-9 ; H = ll-7 percent. ^ 

DViydnisoearmstrenol boils at 106— 107°/20 mut, and is a"' rather 
viscid oil with a pungent Odour of terpineoL When a drop of 
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power at 20° ; 





~d 


* 1^' 

1*^7751 

0*51022 

78*573 

46*64 

!... 1*48711 

0*52047 

80*152 

47-83 ' 

1*49312 

0*52688 

81 139 

^ 47-83; 

Dispi-rsion y-a 

= 2*566. 



& 

7 

These physical constants agree closely with those of terpineol 
(Trans., 1906, 89, 851), namely, d 20720° ==0-9385. 

Refractivepower 18-4°: a = 78-885; ^ = 80-406 j y = 8H50, 


Dispersion y-a = 2'565. 

.? = 46-68 for a. 

ju,- 4- 2 

The nitrosochhride, CnHisO.NOCl.-This derivative was prepared 
by dissolving dihydroisocarvestrenol (2 c.c.) in ethyl nitrite (10 c.c. of 
10 per cent), and gradually adding concentrated hydrochloric acid 
(2 c.c.) to the ’solution, cooled to -10° After standing for an hour in 
ice and salt, a further quantity of ethyl nitrite (10 c.c.) and hydro- 
chloric acid (2 c.c.) was added, and the mixture allowed to remain at 
the ordinary temperature, when the nitrosochloride soon began to 
crystallise. The crystals were collected, washed with methyl ^Icohol, 
and analysed : 

0*1406 gave 8 c.c. N.^ at 18° and 741 mm. 1^7 -6*4. 

CioHjgOgKCl requires N = 6*4 per cent. 

Dihi/drokocarvestrenol nitrosochloride melts, with decomposition, at 
125° and is sparingly soluble in alcohol, benzene, ethyl acetate, or 
methyl ethyl ketone. 


Formatwn of Derivatives of Carvestrene from Dihydroisoearveetrenol. 

Carvestrene dihydrochloride, C^gH^fl,2HCl, is obtained When dihydro- 
fSQcarvestrenol is shaken in a stoppered bottle with five times its 
volume of concentrated hydrochloric acid. The crystals, which will 
have formed after about half an hour, are collected, washed, and left 
in contact with porous porcelain until quite free from oiL 

The colourless mass is then crystallised from methyl alcohol, fro® 
which the hydrochloride separates in glistening needles ; 

0-1620 gave 0*2210 AgCl. 01 = 33*8. 

CjpHjgClj requires Cl =5 33'9 pqr cent 
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This WMIel niW 

specimen orcirv^di^ M 19 q 7 > 91 ^ 600)^:th^ 

^as no altewll^ b inelUng ^Wheil dbydbwocairblreDol 

shaken with volume 'of hydrobznmic acid (saturated at 0 ®) for 
two day 8 » nil oil still floated on the surface, but, on pouring into water 
and shaking vigorously, the heavy oil soon crystallised. The mass was 
well washed, left in contact with porous porcelain untilquite colourless, 
and purified by crystallisation from methyl alc»hol, from which the 
hydrobromide separat^l in hard, glistening, prismatic needles of meltino-* 
point 48 — -49° : 

0-2165 gave 0 2720 AgBr. Br = 63-5 

^io®i 8^^2 ro<inires Br = 53'7 per cent. 

That this substance is carvestrene dihydro bromide was proved ' by 
mixing it with a specimen of this substance which had been pre- 
viously obtained (Trans., 1907, 91, 600), when there was no alteration 
in melting point. 

(i)&‘Tetrahydrocmve8tre7Uidiol, CioHjg(OH) 2 .— This derivative of 
carvestrene was obtained by shaking dihydroisocarvestrenol (5 c.c.) 
with water (600 c.c.) and sulphuric acid (10 c.c.) on the machine. 

The oil was almost insoluble at first, and was therefore only slowly 
attacked by the dilute sulphuric acid, but, after shaking for seven daysi 
nearly all of it had passed into solution. The product was filtered, the 
clear 6 ltrate saturated with ammonium sulphate, and the cloudy liquid 
repeatedly extracted with ether. The ethereal solution was dried and 
evaporated, when a viscid syrup remained, which soon commenced to 
crystallise and, especially' when vigorously stirred, gradually became 
almost solid. The mass was left in contact with porous porcelain 
until quite hard, and then repeatedly crystallised from ether, from 
which woolly masses separated. 

For analysis, the substance was dried over phosphoric oxide : 

0-1223 gave 0*3120 COg and 0‘1280 HjO. C==69-6j H= 11-6. 

^ 10 ^ 20^2 requires 0^69 *8; H=ll- 6 per cent. 

The melting point of the cis-tetrahydrocarvestrenediol obtained in 
this experiment was 94°, or rather higher than the melting point 
(about 90°) found for the original specimen (Trans., 1907, 91, 601). 

When, however, this original specimen was twice cryaballisad from 
ether, the melting point rose to 93—94° and its identity with the 
substance, obtained as described above, was proved by the fact that 
Ikere was no alteration in melting point when the two specimens 
were mixed. Careful examination of the ethereal mothe^liquors and of 

6 porous porcelain used in the j)urification of the cis-tetrahydro- 
carvestrenediol failed to reveal even traces of the frans-modification, 
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and it was evident that the cdnverdion ot ««; 

*«K.»>,v^rr>PArvestrenediol, under the aboye 



quantitative. 

i8o(7arw5«rcti« 

The conversion of dihydro wear vestrenol into Mpeattestreue; was 
carried out by gradually adding the former (21 grama) to aa ethereal 
solution of magnesium methyl iodide (containing 15 grams of 
magnesium), and allowing the mixture to remain for four daya. The 
product was then decomposed by water and dilute hydrochloric acid, 
the ethereal solution separated, washed with water Oontaining a little 
sulphurous acid, and distilled under reduced pressum The oil was 
thus readily separated into two fractions : (a) boiling below 140°/ 
200 mm., and ( 6 ) boiling at 190-200720 mm. When the lorHier was 
repeatedly distilled over sodium undjr the ordinary pressure, a 
large fraction (11 grains) was obtained, distilling constantly at 
176-1777765 mm. : 

0-1118 gave 0*3610 COg and 0*1190 HgO. C~88;l ; H = I1*8. 

0-1095 „ 0-3525 002 „ 0*1143 H 2 O. C *= 88 0 ; 11*6. 

requires 0 = 88-2 ; H = 11*8 per cent. 

{mC<iTV€8tTen& has a very pungent odour of lemons, and is oxidised 
slowly in the air, since a small quantity, left in a tube over water, had 
absorbed one-fifth of the volume of air in seven days. 

Wheu a drop of sulphuric acid is added to its solution in acetic 
anhydride, a violet coloration is produced, which rapidly fad^. 

The density determinations gave : 

d 20720 = 0-8496 ; d 2074° = 0*8481. 

Refi’active power at 2 O'’ : 




^-1 





'd ' 

d^' 


a 

. 1-47799 

0-56360 

76-649 

45-39 

3 

. 1-49090 

0-57881 

78-718 

46-43 

7 

. 1-4989:^ 

0-58829 

80-007 

47-09 


Dispersion 7 - a = 3 ’358. 


These numbers, with the exception of the density, are distinctly 
higher than th(we found for dipentene (Trans., 1906, 89 , 851 ), namely, 

d 20720 ° = 0*851 7. Refractive power :a = 75*602; ^=^ 


77-391 ; 7 i= 78-564, Dispersion y-a = 2*962. 

^^.^=44-81 fora. 

2 d ' 

The most remarkable feature in connexion with thh ref ractioa 



values for ^ ;^r<!V0»? t|iA| 

those of 

which has the TFfjsJnes j ye 7^*37 ; 

]3ut (/f-A^'^^^-menthadiene, 

OHMe<®^:^>C-CMe:eH„ 

joD tains fl oonjagafcsd system of two doable linkings, and it has been 
shown (lo<i^ <iii i P* 8^6) l^his system causes a small, but distinct, 
tise in the values for the refraction above the normal : 


fi-l 

~r^‘ 

rf^A* ' *f^J.p.3denthadien 0 ; 70 *311 

t)ipentBne 75*6o/ 

The comparison of wocarvestrene with dipentene : 

y^-l 

MoCttryestrcne 70*051 


Difference* 

+0*71 


Diffci*ence, 
• +1-05 


Dij)entene 75’6o} 

bids an even greater di^erence, and, as it seems impossible that 
liiaination of water from dihydroisocarvestrenol can lead to a hydro- 
larbon with conjugated double linkings, it is very difficult to under- 
itaad the significance of these numbers. In connexion with this point, 
t has been shown (PerJ:in, Pickles, and Tattersall, Imrans*, 1905, 
ST, 641 j also 1077 and 1101) that hydrocarbons containing a con- 
jugated system of double linkings exhibit a characteristic behaviour 
ivlien treated with bromine, hydrogen bromide, or hydrogen chloride. 
Thus, for example, c^-A^ * '^‘“^-p-menthadiene combines with one molecule 
)f each of these, whereas dipentene, which does not contain conjugated 
louble linkings, combines, as is well known, with two molecules in 
b case. It is very remarkable that wocarvestrene appears to behave 
this matter in a similar way to d/-A® * ®^®^-j?-menthadiene. When 
rvestrene (1 *25 grams), dissolved in three times its volume of dry 
ihloroform and cooled to -10°, was titrated with bromine, a permanent 
itraw-colour was produced when 1*7 grams of the halogen had been 
idded, but the end point was not Very sharp. This result agr^s best 
ifith the formation of a dibromide, OjpHj^Brg, which requires the 
Edition of 1*47 grams of bromine, whereas the quantity required for 
W formation of a tetrabromide, is 2*95 grams, iso- 

^estrene did not dissolve when it was shaken in a ^sealed tube 
6 volumes of a solution of hydrogen bromide in imetic aei^ 
saturated at 0^) ; the solution became brown, but the hydrocarbon 
not converted into a cr^talline dihydrobromide, OnjHig,2flBr. 
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When after several daye, the product wag jKmred into 
hetfvv’oil separated, which showed no tendency . to oiystallise. ■ uc. ] 
Carvestrene was then dissolved in dry ether. cooled to -10“, aaj 
saturated with hydrogen chloride ; the solution eoon< b«4ine hron 
and then a deep claret, and yielded a resinous mass when rt was washel 

with water and evaporated. , , , . 

Again, when the hydrocarbon was shaken for ten days with ten times 
its volume of concentrated hydrochloric acid, no crystalUne dihydro, 
chloride separated. The product was ^ured into water,, and the 
oil after extraction with ether in the usual manner, analysed and 
found to contain 14-7 percent, of chlorine, which is less even than 
that required for the mono-hydrochloride, 0i|,Hi„H01, namely, 20S 


per cent. . 

It has been pointed out on p. 1888 that dihydroMocarvestreuol 
readily combines with halogen acids to yield the carvestrene deriv. 
atives CjoH,e,2HCl and and it is diffictdt to undersUnd 

why isocarvestrene does not show the same behaviour, especially when 
it is remembered that carvestrene, under the same conditions, 
'combines readily with halogen acids (compare Trans,, 1907, 91, 


500). 

During the fractionation of the product of the action of magnesinu 
methyl iodide on dihydrowocarvestrenol (p. 1890), a considerable 
quantity of an oil was obtained, distilling at 190— 200°/20 mm. 

When this was carefully fractionated over sodium, it boiled very 
constantly at 188—190720 mm., and yielded the following analysis: 


0*1560 gave 0-5050 COg and 0*1620 Bfi, C-88*2 ; H = ll*6, 
C20H32 requires C = 88*2 ; H = 1 1 *8. 


The determination of the molecular weight by the cryoscopic method 
in benzene solution gave M.W. = 254, whereas the foi^ula C72gH|2 
requires M.W. = 272. This diterpene, for which we propose the name 
diisocarvestrene, is a viscid, colourless syrup, which has a faint odour 
of peppermint, and develops a pink coloration when a drop of sulphuric 
acid is added to its solution or suspension in acetic anhydride. If a 
drop of bromine is added to a solution of the diterpene in chloroform 
at — 107 a straW'Colour is at once produced, and, on standing at the 
ordinary temperature, the solution soon becomes deep purple and, afttf 
twelve hours, an intense indigo-blue. 

During the course of other investigations of this series, diterpeues 
similar to diwocarvestrene have been isolated^ on several occasiona, 
from the products of the dehydration of some of the corresponding 
alcohols. It seems possible that, during their formation, the charac- 
teristic group, “OMeiCHg, of two molecules of the simple terpens 
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undergoes polymerisatiwi witli form^ion of a tetraiuethylene derivative 
contaioiiig the gronp 

-CMe^CHg 

CH^-CMe* 

We take thU opportunity of thanking Mr. W. K. Haworth for 
valuable assistance during this difficult investigation, and we wish 
jgo to express our thanks to the Besearch Fund Committees of the 
Loyal Society and Chemical Society for grants which have covered 
luch of the expnse involved. 

Tax SCHUNCK LABOEATOliy, 
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CLXXXIX . — Aromatic Arsonic Acids. 

By Mabuaduke Babrowcltpp, Frank Lee Pvman, and FaKDKRio 
George Percy Bemprt. 

In a previous communication from these laboratories (Trans,, 1908, 
^3, 1180), some account was given of the preparation and properties of 
Icertain aromatic arsonic and arsinic acids, and reference was made^ to 
he use of substances of this class in trypanosomiasis. At that time, 
he physiological results obtained with the bis-aminoaryiarsinic acids 
fere not sufficiently conclusive for publication, but Dr. Breinl has 
low found that sodium bis-2-amiDotolyl-5-arsinate and sodium bi3-2« 
ieetjlaminotolyl-5'ai’fiinate are of little use in trypanosoniiaais, probably 
pving to their low arsenic content. 

The present communication records the chemical and physical 
loperties of a number of new arsonic acids, which are derivatives of 
i-aminophenylarsonic acid and 2'aminotolyl-5-arsonic acid. These 
m acids have, of course, a certain toxicity, although this is only a 
mall fraction of that of arsenic acid, and it was thought at one time 
|hat they were slowly decomposed in the body with formation of 
^Dic acid and aniline or o-toluidine respectively, and that their 
kncity was due partly to the arsenic acid and partly to the aniline, 
p therefore prepared ^ hydroxypkenylarsomc acid and 2-hydroxytolyl' 
l^uic acid by diazotising the corresponding amino-acids and 
hmoviDg the nitrogen, in order that when the arsonic acid was 
pecomposed in the body, phenol and o-cresol should result instead of 
vou xcm, 6 K 
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babhoWcuf'f, fyman, an© : 

aniiino and o-toluidine. Physiological dl salts 

of these acids, however, has proved that they are of uor use ill ti^paoo. 
somiasia, behaving in the body like arsenic acid like 

^-aminophenylarsonic acid. The reason for the difference in ^action 
between the amino* and hydroxy-arylarsomc acids has now been' ^ppUe^ 
by Nierenstein {Annals of Tropical Medicine and Paraniology, 1908, 2, 
249), who has shown that sodium p-aminophenylarsonate and its 
moiioacyl derivatives combine with proteins, whilst its diacyl deriv- 
atives, sodium p-hydroxyphenylarsonate, and spdium arsbnate do 
not. 

During the period of the physiological investigation of these substances, 
a part of our chemical results has been anticipated, for Berfeheim {Ber,, 
1908,41, 1854) described the preparation and properties of sodium 
/►hydroxyphenylarsonate, although he did not isolate the free acid, and 
Benda and Kahn {Ber^, 1908, 41, 1678) described the preparation and 
properties of 2'hydroxytolyl-5-arsomc acidj consequently, we have 
only recorded here the preparation and properties of salts and derivatives 
which these chemists have not described. 

The trypanocidal action of certain benzidine and triphenylmethane 
dyes led us to inquire whether dyestuffs which contain a phenyl- 
arsonic acid residue would be more effective than the substituted 
phenyl arsonic acids themselves. In order to test this point, we 
have prepared certain azobenzenearsonic acids and phenazinearsonic 
acids. 

The production of a red dyestuff on diazotising yj-aminophenylarsonic 
acid and coupling with ;S-naplithylamine has already been described by 
Ehrlich and Eertheim [Ber,, 1907, 40, 3297), but no results of any 
physiological examination of this substance have as yet been available. 
By diazotising p-aminophenylar sonic acid and 2-aininotolyl-5-arsonic 
acid, and coupling with phenol, ^-naphthol, and dimethylaniliiM 
respectively, we have prepared 4:~hpdroxpazohenzen9-A* -arsonic acid^ 
P^naphtholazobenzenc-i arsonic acid, A-dimethylaininoazohmzetie4'- 
arsonic acid, 4. hydroxp-T-niethylazohenzene'i* -arsonic acid, and 4* 
dimsthylamino'T-meihylazohenzene-A'-arsoTiic acid. Of these, the two last 
were physiologically examined, and proved to be of very small value 
against a virulent strain of trypanosomes. 

The preparation of a phonazine from ju-ammophenylarsonic acid by 
the method of Perkin and Nierenstein (Trans., 1905, 87, U12) was 
suggested to us by Dr. Nierenstein, and this has been carried out by 
the formation of p/ienazine-2 ; *i-bia-arsonic acid this, however, proved 
to have little effect on trypanosomes. The corresponding phenaziue 

from 2*aminotolyl*5-ar6onicacid, 4 : 9-<fii7M%f^Ae»ai8ine-2 : j 

acid, was also prepared, but, in view of the inactivity of the lovat 
huuioiogue, it was not submitted to physiological exaniination. 
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The sabsUaoes was darued otlt at 

the Ettn<5®f“ Be^^foh, liaboxatpries of the Liverpool School of Trb^icai 
Medicice, and w« take this opportunity of expressing our thanks tp 
pr Breinl, the Director of these Laboratories. 

ExPBRIMEXTAIi. 

^Hijdroxyphenylarsonic Acid^ HO*OQH^*AsO(OH)g, 

Two hundred and fifty grams of sodium p-aminophenylarsonate 
^fonfcaining SKgO) were diazotised with the calculated quantities of 
«odium nitrite and hydrochloric acid, and the solution evaporated to 
[ryness. The 'residue was then ground to a fine powder, and again 
leited on the water-bath until completely dry, when the p-hydroxy? 
pbeoylai'isonic acid was separated from the sodium chloride by dissolution 
ia boiling acetone, from which it crystallised on cooling in salmon-pink, 
prismatic needles. The yield amounted to 135 grams, that is, 75 
per cent of the theoretical, 

^^lydroxyphenylarsonic acid is obtained almost colourless by several 
nystallisations from acetone, but persistently retains a faint pink 
inge. It melts at 170 — 174° and is very easily soluble in water or 
■cohol, but sparingly so in- cold acetone : 

0'172i gave 0-2110 CO^ and O'OfiOS Hfi. C-33-4 ; H =*3-a. 

CgFyO^As requires C = 33*0; H = 3*2 per cent. 


^Aceloxypl^nylarsonic Acid, GH3-CO*0*CgH^*AsO(OIiy2» 

Twelve grams of j3-hydroxyphenjlarsonic acid were gently boiled 
ir one hour with 36 grams of acetic anhydride and 0-5 gram of 
iDceotrated sulphuric acid. The whole of the arsonic acid first 
issolvfid, and then separated as a jelly, which was ground with 
etroleum several times to remove the. acetic anhydride, and re- 
rystallised from acetone, giving an almost quantitative yield of the 
letyl derivative. 

^Actfaxyphnylarsonic actd crystallises from acetone ia matted 
usters oE fine needles, which do not melt at 250°. It is very easily 
iluble ia cold water, but somewhat sparingly so in cold alcohol or 
setone: 

W2gave0'3822 00^ and 0*0650 H^O. C-36'8j H«3*5. 

CgHgOgAs requires C= 36*9 ; H = 3*5 per cent, 
rte salt crystallises from water in matted clusters of fine 
Deedles, and contains 3 molecules of water of crystallisation. ' 
^ ^ery readily soluble in water, giving' a neutral solution, but 
^iig^ysoitialcohoh 


6 K 2 
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n-3830 air-dried salt, lost 0-0600 at 100°. HjO- lS-T. 

’ C8HAA8N».3HjO requires H,0 = 16-l per cent. 

lhydroxylolyl-5-araonate crystallises from water in plates, 
Whth contain two molecules of water of crystallisation. It is soluble 
r„ four times its weight of cold water, giving a neutral solution, and U 
aDarincly soluble in alcohol . 

^ .... , /i.Atno 1 AAO V 


■ 0.4230. air-dried salt, lost 0 0528 at 100». H,0 = 12-5. 

f< Tr.O.AsNa,2H„0 requires HjO 


2-Aeetoz>jtolyl-5-arionie Acid, 

CHg-CO-Oc^ ^A.sO(OH)j. 

CH, 

This acid is prepared from 2-hydroxytolyl-5-arsonic acid in a manner 
analogous to the preparation of p-acetoxyphenylarsonic acid. It 
separates from acetone in clusters of fine needles, and melts at 

166* j it is sparingly soluble in cold water or acetone, bat 

readily so in alcohol : 

0-1684 gave 0*2438 COg and 0-0600 H 2 O. 0-39*5 ; H-4*0. 

CgHjjOj As requires C- 39*4 ; H — 41 percent. 

The sodium salt crystallises from water in radial clusters of silky 
needles, and contains 4 molecules of water of crystallisation. It is 
readily soluble in water, giving a neutral solution,' but sparingly so in 
alcohol : 

0-2594, air-dried salt, lost 0*0498 at 100°. H20=*19'2. 

CgHj(,0^AsNa,4H20 requires HgO- 19*6 per cent. 


i-Uydroxyazobenzem-i’-arsonic Acid, 

HO< ^ : N<^~^A80(0H)2. 

Forty-five grams of sodium ^-aminopbenylarsonate (containing 
fiHgO) were dissolved in 100 c.c. of water and 40 grams of hydro- 
chloric acid, and diazotised at 0° with an aqueous solution of sodium 
nitrite until the mixture contained free nitrons acid. A cold 
solution of *13 grams of phenol in 125 grams of 10 per cent, aqueous 
sodium hydroxide was then added, followed by a sufficient further 
quantity of aqueous sodium hydroxide to form a clear solution. After 
stajidiDg for one hour, the deep red solution was acWified with hydro- 
chloric acid, and the dye collected. In order to purify it, waa 
treated with sufficient 10 per cent, aqueous sodium hydroxide to form | 
disodium salt, warmed, and saturated with carbon dioxide ; onoooliogij 
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the monosodium salt aeparatod in glisteniug, yellow pfates ; thesa Were 
collected, re-dislolved in hot water, and acidified with acetic acid f 

01193 gave 0-1971 OOj and 0*0373 HaO. 0 = 45*0; H = 3-5. 

requires C=44'7 ; H = 34. 

^.ffydroxyazo5en^!&ne-i'-ar8onio^acid is a light red powder, and is 
insoluble in water and all the usual organic solvents. It is readily 
goluble in alhalis, giving deeprred solutions. 

The numoBodium salt, prepared as above, is almost insoluble in cold 
water and sparingly so in hot water. It contains 2J molecular 
proportions of water of crystallisation : 

0-2816, air-dried salt, lost 0*0322 at 115°. 11’4. 

Ci 2 Hio 04 NjAsNa, 2 JH 20 requires HgO = 11*6 per cent. 

The disodium salt is prepared by dissolving the monosodium salt in 
one molecular equivalent of aqueous sodium hydroxide, concentrating, 
and mixing with alcohol, when it is obtained as a light red powder, 
which is readily soluble in cold water. It contains 8 molecules of 
water of crystallisation ; 

0-45(6 lost 0-1268 at 115° H20 = 27*7 per cent. 

requires Il 2 ^ = 28-2 per cent. 


^-NaphthclazobenzeriQ- i-arsonic A cicf, 

n:n/^asO(oh)3 

1 r 


A diazotised solution of p-aminophenylarsonic acid was rendered 
Ikaline, and coupled with an alkaline solution of one molecular 
quivalent of j3-naphthol. The resulting acid was precipitated on the 
Edition of hydrochloric acid. It was re-dissolved in sufficient aqueous 
odium hydroxide to form a disodium salt, and a stream of carbon 
iioxide was passed through the solution, when the monosodium salt 
sas obtained as a deep orange, crystalline precipitate. The acid was 
[Qgenerated from this and analysed : 

0-1702 gave 0-3212 CO^ and 0*0582 HjO. C = 51-5 ; H = 3-8. 

C^gH^g 04 N 2 A 8 requires C = 5l*6 ; H«3‘5 per cent. 

^-Naphiholazobenzene-i-arsoniG acid is a bright red powcfer, which is 
iBoluble only in alkalis. . 

The Tnonosodium salt, prepared as above, is sparingly soluble in 

<&g water; it contains 5 molecules of water of crystallisation : 

03526, air-dried salt, lost 0 0660 at 115° HjO = 18-7. 

requires per cent. 

The dUodium salt is a dark red powder, which is readily soluble in 
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water, and contains 6| mdecnlar pi^pdi»ioii8: 0| 
lisatfon : 

0 3692 lo^rt, 0 0823 HgO. H20=.22'3. 

A8Na2,6iH30 requires H^O :* 22*0 ceni 


i’Dimethylaminoazohenzene'i’'arBonic Acidy 

{ch,)jn/“\n:n/^\asO(oh),. 

Forty -five grams of sodium -am in o phenyl arson ate were dissolved 
in 100 c.c. of water and 40 grams of concentrated hydrochloric acid 
and diazotised at 0'^ with 9'5 grams of sodium nitrite dissolved 
50 c.c» of water. 16*5 Grams of dimethylamline dissolved ij 
15 grams of hydrochloric acid and 150 c.c, of water were then addi^ 
and, after several hours, the dye was precipitated by the addition of 
excess of sodium acetate solution, collected, washed with water, and 
dried. For analysis, the acid was regenerated from its recrystallisei 
monosodium salt, washed, and dried : 

0-1473 gave 0*2584 CO^ and 0*0580 lip, C-47-8j H = 4*4. 

requires C = 48*l ; 11 = 4*6 per cent. 

A-Dimethylaminoazobfinzene-i'-arsonic acid is a red powder, which is 
insoluble in water and the usual solvents, but readily soluble in 
alkalis and mineral acids. The acid salts are decomposed by water 

The monosod iitm salt crystallises from hot water in glistening 
scarlet plates, which are sparingly soluble in cold water, and contain 
5J molecular proportions of water of crystallisation : 

0*2398 lost 0*05Q6 at 115°. 1120 = 21*1. 

^nHicOjjNgAslSrajSJHgO requires H2^ = 21*1 per cent. 

The disodiwii salt was prepared by dissolving the monosodiutn salt 
in the calculated quantity of aqueous sodium hydroxide, concentrating 
to a .small bulk, and precipitating with alcohol. It is a scarlet 
powder, which is soluble in 3 parts of cold water, and contains 
6 molecules of -water of crystallisation : 

0*3644 lost 0*0756 at 115° H5O = 20*7. 

requires 11^0 = 21*4 per cent. 

*i'Ifijdroxy-2 -benzmeazotoluene-b' -arsonic Acidy 
/AsO(OH)j. 

OH, 

Fifty grams of sodium 2-aminot61yi-5.arsonttte were diajotised anJ 
coupled with an alkaline solutipn of phenol, as in tfad preparation ol 

AbydroiyasobenzeneA'. arsonic acid. In this ease, hoWhVer, the Cta j 
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alkaline ^lutipn treate8,^with oarbou 8toxi^, wi^n k rod, crystal- 
line prccipitatoi eonsistiiig of the monosodhim salt, was formed, the 
yield amounting to 84 per cent, of the theoretical, A portion of the ; 
gait was recrystallised, dissolved in hot water, and acidided with 
acetic acid, when a crystalline precipitate of the arsonic acid was 
obtained : 

0’1412 gave 0*2410 OOj and 0*0500 HgO. C=? 46*5; H = 3‘9, 
OijH^jO^NjAs requires G = 46*4 ; H =« 3’9 per cent. 

i^i{ydroxy‘2‘-h0nzenoazotoltie7ie-5*-arsonic acid is a light red, crystah 
line powder, which is practically insoluble in boiling water and the 
usual organic solvents, but readily soluble in alkalis. 

The monosodium salt crystallises from water in red leaflets. It is 
moderately soluble in hot water, sparingly so in cold, and contains 
^ molecular proportions of water of crystallisation ; 

0-5797 lost 0^0655 at 115° 11*3. 

0 i 3 Hj 2 O^N 2 As, 2 |il 2 O requires H20 = ll’l per cent. 

The disodium salt was prepared by dissolving the monosodium salt 
io the calculated quantity of aqueous sodium hydroxide, concentrating 
to a small bulk, and adding alcohol. It is a red powder soluble in 
3 parts of cold water, and contains 4^ molecular proportions of water 
of crystallisation : 

0‘6185 lost 0*1081 at 115^ HaO-lT'b. 

Ci3Hn04lf2-A^sNa2,4JH20 requires H20 = 17*6 per cent. 


i-Dimethylamino-^'-benzeneazoLoluene-^'- arsonia Acid, 
{ch,)2n/ \n:n<^ \abO(oh)j. 

^ CH3 

Forty-five grams of sodium 2-aininotolyl-5-arsonate were dissolved 
in dilute hydrochloric acid, diazotised, and coupled with an acid 
solution of dimethylaoiline. The solution was allowed to stand for 
an hour and neutralised with sodium carbonate, and the f*esulting ' 
solid was collected, dissolved in sodium hydroxide, and precipitated aS 
thfl crystalline monosodium salt by carbon dioxide, the yield amount- 
iog to 82 per cent, of the theoretical. The acid was (^bained from 
the monosodium salt, by acidifying tbe hot aqueous solution with 
Metic acid, as a red, crystalline pow<ier, which formed salts with 
mineral acids and with bases : 

01456 gave 0*2642 CO 2 and 0*0630 HgO. 0 = 49*5 j H = 4’8. 
CjjHjgOjNg As requires 0=49*6 ; H«4*9 per cent. 

The mmsodium salt is a red, crystalline, powder which is moderately 
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Foluble in hot wat€r, but sparingly so in cold. It nontain 
5 molecules of water of crystallisation : 

0'4418 lost 0 0840 at 115°. HgO** 19 0. 

CjjH,^03N5A6Na,5H20 requires HgO- 18*9 per cent. 

The duodium salt, prepared in the usual manner, is a red powder, 
which is soluble in 3 parts of cold water, and contains 4 molecules of 

water of crystallisation : 

0‘4250 lost 0’0628 at 115°. H20 = 14 8, 

sNa2.4H20 requires HgO = 15*0 per cent. 


rhenazhie-2 : 7-hiS‘arsomc Acid, 
N 

AsOaH, 


^H20. 


Twenty grams of ;]-aii]inophenylarsonic acid were suspended in 
100 c.c. of water, and dissolved by the addition of 15 c.c. of con- 
centrated sulphuric acid. To the warm solution, 23 grams of finely- 
powdered ammonium persulphate were added in small quantitieg 
during an hour with thorough stirring. The light brown liquor was 
then gently heated on the water-bath, when it darkened in colour, and, 
after about ten minutes, a brisk evolution of gas commenced and small, 
leafy crystals were deposited. The solution was removed from the 
water-bath until the action had moderated, then replaced for a further 
five minutes, and finally allowed to cool for one and a- half hours. 
The light brown, leafy crystals were collected, well washed, and air- 
dried ; the yield was 7’2 grams, that is, 35 per cent, of the theoretical. 
The acid was purified by converting it into the sodium salt, crystallising 
this, and regenerating. 

Phenazine-2 \ 7 ~his-arsonic acid does not melt at 300°. It in insoluble 
in water, very sparingly soluble in alcohol or acetic acid, and insoluble 
in the other usual organic solvents. It gives a blood-red coloration 
with concentrated sulphuric acid. It contains one molecule of water 
of crystallisation, which is not lost either by standing in a vacuum 
desiccator or on heating at 120° At 150°, however, the acid loses 2 
molecules of water, and must therefore form an internal anhydride:* 

0‘21i2, after drying in a vacuum desiccator, gave 0*2524 COj and 
0*0518 HgO. C = 32*6; H = 2*7. 

0*2470 gave 13*4 c.c. at 17° and 769 mm. N^6*3. 

* ;r-AminophenylarsoTiic acid loses one molecule, of water at 150Vgi^"6“^ 
anhydride, NH2*C8H4*As02. 
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0-2609 lost o-c^s at :i;oa7-9. 

D,jHioOjlf>!.H 30 >equi‘res C=32-3 ;. H = 2-7j K = 6-4 ; and losbof 
2B20 i- 8'5 per yeat. 

01830, dried at 150®, gave 0*2358 CO, and 0*0362 H^O 0 = 35*1 • 
H = 2*2. ^ 


CjjHgOgNjAsg requires C = 35*I j H = 2*0 per cent, 

^UJ» salt was prepared by suspending the acid in water^, 
iH^cient aqueous sodium hydroxide to dissolve it : ' 

[uired 0*0943 NaOH, that is, one mol. acid required 
4'1 mols. NaOH. 

the aqueous solution to small bulk and adding 
ras obtained as a buff-coloured crystalline powder, 
11 molecules of water of crystallisation. It is soluble 

-4 an alkaline 

lolutioQ, and is msoluble in alcohol : 



0 5229, air-dried salt, lost 0*1462 at 100®. Hfi = 28-0. 

CisHeOsNjAsjNa,, IIH^O requires H^O - 27-8 per cent. ^ 
When this salt is allowed to stand in a vacuum de.siccator, it lo.ses 
IJ molecules of water, and changes colour, becoming bright red. 
Wter removing the residual water of crystallisation at 100°, the 
iubstance again becomes buff-coloured : 


0’5736, desiccator-dried salt, lost 0*1435 at 100®. H 0 = 25*0 
requires H 20 = 24’9 per cent. 


4 : ^-Dimethylph^nazim-^ : l-his^ar sonic Acid 
CH, N 


H^O^AsX/Xl 





N OH, 


This acid was prepared by the oxidation of 2-aminotolyl-5-ai*sonic 
cid m a manner.similar to the preparation of phena 2 iue- 2 : T-bis-arsonic 
cid The yield, however, was smaller, and the acid was obtained in 
le orm of a fine, buff-coloured powder, which did not melt at 300® 
t i^^insolublein water, very sparingly soluble in alcohol and acetic 
«id and msoluble iu the other usual organic solvents. It gives a 
ood-red coloration with concentrated sulphuric acid : 

01287 gave 0*1682 OOj and 0*0393 HgO. 0 = 35*6; H = 3*4. 

requires 0 = 35*4; H = 3*4'per cent. 

Thr Wellcome Chemical Works, 

Oarttosd, Kent. 
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nxn—The Relation between Absorption .Spectra and 
^'chemical Constitution. Part XL Some Aromatk 
Jlydrocarhons, 

By Edwakd Chakles Cybii. Baly and William Beadshaw Tnci 

4 -'r,ofi*nTi on the absorption spectra of a number q| 
^ith the view of defer, 
‘^‘'-nVirc influence of substitution, we have made a careful shd, 

7tS X'“p.*u„ .1 W 

importance of this spectrum, we have taken every precaution » 
Xds the purity of the naphthalene, and have used more than 
one source of light in order to guard agamst any error ansmj 
from inequalities in the spectrum of the source 

The purest naphthalene was obtained from KahlbaUm, and tin 
was heated with manganese dioxide' and concentrated sulphnm 
acid after which it was distilled in a current of steam. Tli. 
procU was repeated, and then the naphthalene was converlei 
into the picrate, this compound being carefully^ recrystallised. The 
naphthalene, after regeneration, was again distilled m a current oi 
steam, and then rccrystalliscd from dilute alcohol. The absorption 
curve we obtained with .the pure compound is shown in Fig. 1 
(full curve) ; there are three absorption bands, namely, two narrow om 
at l/\==31iJ5 and 32‘20 respectively, and a third broad band witJi 
its head at about l/\-3700. Our curve. differs from that giveD 
by Hartley (Trans., 1885, 47, 685) in not showing bands al 
l/\=:3270 and 3370. 

The absorption of naphthalene is of peculiar interest,^ ^ce 
owing to the structure of the compound, two ethylenic ImMngi 
are conjugated with a benzene nucleus, the whole forming oni 
closed system. Among the substituted aromatic compounds whid 
have been dealt with up to the present, there have only heei 
included those in which tlie unsaturated centres are attached H 
the benzene nucleus at one point. It would appear from previoui 
observations that the absorption spectrum of a benzene compoanc 
containing a side-chain with ethylenic double linkings shows ou 
broad absorption band. A good example of this is stilbenc, tb 
absorption curve of which is shown in Fig. 4 (dotted curve). ^ 
are therefore able to say that when we have centres of residw 
affinity, as expressed by ethylenic linkings attached at one poiD 
to a benzene ring, the resulting isorropesis gives rise to a siBg 
absorption band which is much nearer to the red thjin 
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){ benzene, the anio^t of t^e shift beuig dependent upon^ th^ 
lumber of ethylene linHngs in the side^hain. . , 

The case is different, however, when the nnsaturated system ia,. 
kttached at kvo points to the benzene ring ; the absorption is * 
,f a very different type, as can be seen from the enrves of 

Pig. 1. 


Osdllation frequencies. 

3000 32 34 36 38 4000 42 44 46 



Full curve, Naphthalene 
Dotted curve, Dihydronapthahne. 


naplitlialone, anthracene, and phenanthrene. In these cases, and 
^ all the hydrocarbons examined of this type, there is always 
Ipresent in the absorptibn a band very close to the position of .the 
benzene bands, and also small bands or groups of bands appear- 
nearer the red end of the spectrum and at greater concentra- 
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tion In these cases, therefore, we have evid^ce that tr^ 

benzenoid motions are taking place, and that also there are ae, 
free periods of vibration due to the i^rropesis betw^n th. 
ethvlenic linkings and the benzene ring. This typg of osc^atioa, 
f, die in some way to the fact that the nnsaturatod side<hai, 
is doubly Unked to the phenyl- group, for if there he only a singl, 
point of attachment the system acts as a whole, giving only oa, 

free period of vibration. ^ .e ' \ 

In reference to tbis linking together of the systems, it 
is interesting to compare the absorption of hcxatrie^ 
CH 'CH'CHICH-CH'.CHo, with that of benzene. Ihe absorption 
of the formm is shown ‘in Fig. 4 (dot and dash curve), and, ai 
can be seen, only shows general absorption, whereas m henzem 
which contains the same number of ethylenic linkings, we have i 
complicated system of absorption bands due to the play of forco 
which become possible owing to the formation of the ring. 

It is necessary, in forming any views on the play of forces is 
naphthalene, to consider the chemical behaviour of the compouni 
From the ease with which naphthalene is reduced in hot alcoholic 
solution by metalUc sodium to the dihydro-compound (1), 

H H 


M/x/ 

(I-) 


\l/\/ 

H 


!h 


and the further reduction to the tetrahydro^ompound (H) by 
the action of sodium on a hob solution in amyl alcohol, this being 
the final product of reduction (Bamberger and Lodter, Ber., 1887, 
20 , 3075; Bamberger and Kitschelt, Btr., 1890, 23 , 1561), there 
is little doubt that one of the rings is truly henzenoid, and the 
other contains two ethylenic double bonds which, according to 
Thiele’s law, give their maximum effect at the two extremes; that 
is to say, at the positions 1 and 4. Again, reduction of both rings 
takes place only when naphthalene is heated with phosphorus and 
hydriodic acid, a method which will reduce benzene itself. It is 
interesting to note that one of the first compounds produced by 
the action of phosphorus and hydriodic acid on naphthalene is tbe 
o-tetrahydro-compound, 


H II 
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This reduction no doubt takes place in two stages : first, like 
(jdifcion o£#a\» atom of hydrogen at the two extremes of the 
Dujugated ethylenic double linkings, as in the case of the action 
f metallic sodium on a solution of naphthalene in alcohol j secondly, 
le addition of hydrogen to the top and bottom of the benzenoid 
ing, a reduction which would follow naturally from the motions of 
Ke benzene ring as put forward in a previous paper (Baly, Edwards, 
ad Stewart, Trans., 1906, 89, 514), where it was shown that the 
taximum unsaturation occurs in benzene at two carbon atoms 
pposite to one another. 

l^aphthalene therefore would seem to consist of two rings, of 
jhich one is truly benzenoid, and the other contains two conjugated 
[ouble linkings. There is no reason to insist that there is no poa- 
ibiliiy of an interchange of the characteristics from one ring to 
he other, that is, there is no reason to insist that the two rings 
;re permanently endowed with one of the two above characters; 
n fact, it seems that the interchange of these characters between 
,he rings is perfectly possible, and no doubt is continually taking 
)lacc. 

In seeking the origin of the three absorption bands in the 
ipectrum of naphthalene, it may be said at once that the hroad 
absorption band with its head at 1/ A = 3700 is due to the benzenoid 
motions of the naphthalene molecule; we' may attribute this 
Dind therefore to the half of the molecule which is benzenoid in 
character. The two narrow hands of 1/A = 3125 and 3220, which 
ire much nearer to the red than any of the benzene bands, must 
be due to the isorropesis between the benzenoid tautomerism of 
tb ring and the ethylenic double linkings of the other. If the 
molecule of naphthalene is written 


4 

mth the centric formula to represent the benzenoid ring, it is 
evident that the interference or isorropesis between the ethylene 
astern and the benzenoid system can be imagined to occur either 
letween the atoms 1, 4, and the benzenoid ring, or between the 
toms 2 3, and the benzenoid ring. In the figure this possible 
i 7 . Jjy tJie two pairs of dotted lines. Now 

t ternative, namely, the isorropesis between the atoms 1, 

ihmerel ft TT"'! b® valid, because it 

ithe S; ® f^g® “ tJ>® interchange of character between 
mgs. If the dotted lines between the atoms 1, 4, and the 
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adjacent ring represent real' d6«ble ifcol^ 


becpme 


rY>' 

%/%} 


or, in other words, the ring 1: 2:3:4 would now be the ^zenoid 
ring, whilst the other would contain tiw ethylenic system. 
Inasmuch as it is necessary to have isorropesis or interference 
between two separate and distinct systems in order to produce 
bands of smaller free period than the benzene bands, so it would 
not seem possible to attribute either of the naphthalene bands at 
1 / A = 3125 and 3220 to the above process, a process which is merely 
a step in the interchange of character between the two naphthalene 
rings. 

We are thus left with the second alternative, namely, the 
isorropesis between the atoms 2 and 3, with the benzenoid system 
as expressed by the dotted lines : 



This* is the only way in which the two systems, ethylenie and 
benzenoid, can give an interference system without either of them 
losing their character. 

This may be made clearer by the conception that' the naphthalene 
molecule is . in a state of pulsation in somewhat the same way as 
has already been suggested for the benzene molecule (Baly, Edwards, 
and Stewart, loc. cit.): 



9 10 1 

~ i :l T 

0 5 4 


The molecule would then have two e^rezpe phown iiJ 

the figures, and the readiness with which isorrop^is can arise 
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^l^oen the aii^ teoenbld through atoms 

and 3 is at once ap|jiajrent. 

It is evideait that the two central atoms 5 and 10 are tht two 
lost important to he considered in determining the types of 
orropesis arising in the najdithalfene molecule. In a previous 



iper (Baly and Collie, Trans., 1905, 87, 1332) on the dynamics 
the benzene molecule, it was shown that each carbon atom is 
Deemed in the making and breaking of an ortho-, meta-, and 
ira-linking respectively. In naphthalene, however, the two carbon 
^Daa 5 and 10 can only be concerned in making and breaking of 
I ortho- and meta-linking respectively, for unless the rings are 
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Hktorted to an inconceivable degree, the atoms 5 and 8 caniot 
Inroach one another sufficiently near to enable a para-liniiig 
to be formed, the same being true of the atoms 10 and 7. 4 , 
far ao the isorropesis is concerned, only two types are possibl. 
namely ( 1 ) when the atoms 8 and 10 are making and breakup 


Oscillation f reqaeiwies. 

94 26 28 8000 32 34 36 38 4000 42 44 
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Full cum, Acetiapklkeiru. 

Doited cum, Ac.ena'phihyleiic, 

Dot and dash curve, Chi’ysene. 

an ortho-linking; and (2) when the atoms 5 and 10 are making 
and breaking a meta-linking. There should, according to this 
view, be only two isorropesis bands in the absorption spectrum of 
naphthalene, and, indeed, we find only two, namely, those at 
1/X=3125 and 3220, It is possible to pu|i this explanation to a 
somewhat rigid test by examihing the absorption spectra of diihy^ 
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tiaplithal®**® tettahydrcHcompoiindB. If our tlieoiy 

is correct^ it ia i simple matt^ to forecast Uie absorption spectra 
of these competmds. l^us the tetr^ydron^hthaieue with one 
j-ing eaitirely reduced should merely show absorption due to 


Pig. 4 i 

OscilUUvm freqtt^cies. 
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>eazeao!d tautomerism of the remaining ring, without either of 
iie Borropesia bands. The dihydronaphthalene, 


H 

VY 

j/y. 


6 L 


VOL. XCIII. 
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, IJ an absorption very similar to that of naphthalene, 

since the residual afSoity of the atoms 2 and 3 is only ^ghtiy 
a A .n that the play of forces withm the molecule is only 
luJhUy ’lessened in dejee The so-called a-tetrahydronaphthalene, 


H H 

10 /\1 


H 

is peculiarly interesting, because the play of forces is rendered very 
Jch simpler. One possibility, name^ the mate and break of 
linking between the ortho-atoms 5 and 6 and 10 and 9,_ has been 
entirely eliminated, so that we should expect one of the isorropeeia 
bands to be removed. These three compounds have been prepared 
and their spectra examined, and, as can be seen on reference k 
Fig 1 (dotted curve) and Fig. 2 (both curves), they conform 
absolutely to what the theory foretold. _ . , 

A further point of interest arises m connexion -with a-tetra- 
hydronapLthalene; both rings are now exactly similar, and so the 
pulsating movements of the molecule should be more regular and 
less distorted than in naphthalene itself. In fact, the motions 
may be directly compared with those of p-xylene, and may he 
represented in their extreme phases as follows: 

CH, 







-H, 








^-Xylent. 


a-Tetrahydi’oiiaphthaleiie. 

The benzenoid absorption bands of a-tetrahydronapbthalene 
should closely resemble those of p-xylene. The absorption of 
p-xylene has already been described (Baly and Ewbank, Trans^ 
1905, 87, 1355), and shows two absorption bands of exactly the 
same type and in exactly the same position as the two of a-tetra* 
hydronaphthalene. The oscillation frequencies of the heads of the 
hands in each case are : 
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1/A=3650 and 3730. 

The three rednced naphthalenes thus aSord com'pjgte support to 
he theory advanced above, and, moreover, enable us to determine 
hich of the two isorropesia bands of naphthalene can be attri- 
uted to each of the two isorropic processes. The results obtained 
ith the a-tetrahydro-compound show that the band atf 1/\ = 3125 
due to the isorropesis when the carbon atoms 5 and 10 are 
edergoing a make and break of a meta-linking, so that the band 
tl/,\--3220 IS due to the isorropesis occurring when the atoms 
and 10 are undergoing a make and break of an ortho-linking 
We have been encouraged by these results to examine the absorp- 
on of some other aromatic hydrocarbons, namely, acenaphthene 
:enaphthylene fluorene, anthracene, chrysene, phenanthrene, 
ibenzyl. and diphenyl. The absorption curves of the first two 
re shown in Pig 3 (full and dotted curves), and, as can be seen, 
:e identical for the smaller concentrations, whilst at higher con 
stations acenaphthylene shows a new set of bands (to which 
i visible colour is due). These last-mentioned bands must clearly 
,due to the isorropesis arising from the external double linking 
very striking similarity between both these compounds and 
iphthalene is to be, seen, for they exhibit very strongly the 
iBd at /X = 3123. This is the band which appLs in aitra 
rironaphthalene, so that the pulsating motions of acenaphthene 
id acenaphthylene must be very similar to those of naphthalene 
b, however, m only to be expected from their structure, since 
B must nave the two extreme phases respectively : 


CHg-CHg 


CH=CH 


CH„ OH, 



CH=::=CH 


Re curves of lluorene and anthracene are shown in Pigs 4 and 5 
; c«™s), and. as can be seen, show a marked similarity in ^ 

«ranl 3"alS" a* l/k = 2680, 2800, 

ner respects. In Fig, 5 (dotted curve) is shown the 

G L 2 
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absorption curve of dibydroantbracene, wbicli only diSera froj 
fluorene by the additional CSg group : 



Fhioioiio. DiliydroanthTaceoe. 


Fin. 


Oscillation f reguetieics. 
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The curves of the two are very similar, but two of the isorrop«si 
bands of fluorene are almost absent in tbe curve of 
anthracene. The play of forces occurring in tbe three last 
pounds is dependent on the CHg group, which possesses a peculi*i 
type of residual affinity which we propose tQ submit to 
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Dvestigafcion. Thia residual afiSnity depends on the substitution 
if the hydrogen atoms of methane by electro-negative groups, and 
vidences of this have already been observed in the case of benzyl 
jcohol and benzyl ethyl ether (Baly and Collie, loc, ciL), which 
oth show small bands due to isorropesis between the phenyl group 


Fig. 6. 
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id the side chain. This effect is most strikingly exhibited in 
wnzyl, the absorption curve of which is shown in Fi?. 6 fdot 
‘Q dash curve). 

The absorption curves of chrysene and phenanthrene are shown 
^ (dot and dash curve) and Fig. 6 (full curve), and, although 
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.rrtain Tegularities can be observed, the mptions are^too roinple, 
“ permi/of their elucidation until after th. reduced denvatiy, 

have been examined. • i j j j.t. v 

In order to complete the senes, we have included the absorption 

curve of diphenyl (Fig. 6, dotted curve), which only shows general 

^'’ThrXorption spectra of phenanthrene and anthracene havt 
also been examined by Hartley (Trans., 1881, 39, 153), and only 
minor differences are to be noted in our curves. 


Conclusions, 

1. The absorption spectrum of naphthalene shows three ahsorp. 
tion bands, two narrow ones at 1/\ = 3125 and 3220, and a broad 
one at about 1 / \ = 3700. The third of these is due to the benzenoid 
motions of one ring, whilst the first two are due to the isorrop^si, 
between the benzenoid motions of one ring and the ethylenic system 
of double linkings of the other. 

2. The isorropesis can be explained by adopting the view that 
the naphthalene molecule is in a state of pulsation like the benzene 
molecule. Evidence of this pulsation is especially strong in tie 
cases of a-tetrahydronaphthalene, acenaphthene, and acenaph- 
thylene. 

3. The absorption spectra show that very similar play of forces 
are present in fluorene, anthracene, and dihydroanthracene. These 
are due to the presence of the CHg group, the inherent character 
of which is at present being studied. 

Our thanks are due to Professor Collie for the interest he has 
taken in the investigation, and also to the Chemical Society for a 
grant in aid of the work. 

Spectroscopic Laboratory. 

University College, London. 


CXCI . — Colour and Constitution of Azomthint 
Compounds, Part II. 

By Frank Geo. Pope and Robert Fleming. 

In a previous communication (Trans., 1908, 93, 532), it was show 
by one of us that azomethijae compounds containing a nitro- aQ<i 
hydroxyl group in the para-position to one another show an entire^ 
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different absorption spectrnm from that exhibited by their sodium salts 
and the conclusion was drawn that the alkali salts possess a quinonoid 
structure, whilst the free azomethine compounds contain the unaltered 
hydroxyl group. In the present investigation, the ethers of the 
azomethine senes and the salts formed by the azomethines and their 
ethers with hydrochlonc acid have been examined. The azomethines 
and their ethera show similar absorptions in neutral solvents, whilst 
the hydrochlorides, which are almost without exception deeply coloured 
(bright yellow) com^unds, show absorption in quite a different region 
oft e spectrum The simplest members of the series are colourfess, 
crystal me solids and show no absorption in the visible spectrum 
whilst the hydrochlorides, on the other hand, shows a distinct band in 
the blue and violet regions of the spectrum, Thus it seems necessary 
to conclude that the salts of the azomethines and their ethers must 

possess a different structure from the parent substances, and in the 
opinion of the authors it seems most rational to regard them as 
oxonium salts, thus : 

This formula also brinp the azomethine salts into agreement ^^ith 
He^vitt and Mitchell s observation (Trans., 1907, 91 I 25 n that thA 

lengthening of the chain of alternate double and’ single li^kinL 
accompanies the shifting of the absorption to the red end of the 
spectrum. 

The hydrochlorides described were prepared by dissolving the 
azome hmes in pure benzene and saturating the solution with hydrogen 
ch onde The precipitated hydrochloride was collected, washed with 
ght petroleum or benzene, and dried on a porous tile. In most cases 
the hydr^hlondes obtained were stable, but in one or two instances 
)un^dT obtained, owing fco the instability of 

Kxpehimental 


; * — A biMs, C-H..‘flTT!N'*n TJ sQTT TTpi 

r ^ microcrystalline powder, which decomposes 

heated to 132“ It is readily soluble in hot illcohol • ^ 

(l■3o62 gave 0-2142 AgCl. HC1 = 15-34. 

CijHjjON.HCl requires HC1 = 15-63 per cent. 

, maylidOTe-p-owsjdfn* hydrochloride. CoH 5 -CH:iSr-C,H*- 0 -CH.,HCl, 
phur-yellow, microcrystalline powder. It melts at 70“ : 

')-341 2 gave 0-1886 AgCl. ECU 14-06. 

ChH, 30 N,HC 1 requires HOI = 14-55 per cent. 
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“o.H,lTO 

is a pale yellow, crystalUne powder. It deoompoaea at 138 139° : 

0-3455 gave 0-1888 AgCl. HC1= 13-90. 

C H ON,HCl requires HC1=» 13*96 per cent. 

Anuymneanili'M hydrochloride, CHs-O-CsHj-CBlN-CaHs.HCl, 
arystallisee in minute, sulphur-yellow needles, wh,oh deeompose 

llV: 

0-175 gave 0-1016 AgCl. HCl = 14-75. 

C H gONjHCl requires HCl — 14:*55 per cent. 

AnUylidene-aJphZl-minc., CH,-O-C,H,- 0 H:N-Cj„H^ is obtataed 

when equivalent quantities of anisaldehyde and a-naphthylamme are 
dissolved in absolute alcohol and the solutions mixed toother It « 
precipitated by the addition of water, collected, washed with water, 
and feally recrystallised from hot alcohol.^ It forms small, colourlesi, 
glistening plates, which melt at 100—101° : 

0-2432 gave 0-7374 CO^ and 0-1293 SjO. 0 = 83-68; H = 5-90. 

OjjH,.ON requires 0 = 82-76 ; H = 5-75 per cent. 

The hydrochloride separates as a dark yellow, semi-crystalline powder, 
which gradually decomposes on exposure. It decomposes when heaW 
to 211°: 


0-33S6 gave 0-1482 AgCl. HCl — 11 21. 

Cj 5 ;Hj 50 ]Sr,HCl requires HC1 = 12'2 per cent. 

oJIy<koxybenzyUd^ne-Tp-7iitroanilin6 hydrochloride, 

ho-c,h,-ch:n-C6H4-no2,hoi, 

separates as an orange-yellow powder, which melts and decomposes at 
179—180° : 

0 2851 gave 0'1435 AgOl. HC1= 12*8. 

requires HC1 = 13*10 per cent. 

o^Hydroxijbenzylideneaniline hydrochdonde, 

HO*C(.H4*CH:N-CeH5,HCl, 

forms pale yellow, microscopic needles, which melt at 91° : 

0*6198 gave 0*3774 AgCl. HCl = 15*47. 

CjjHiiONjHCl requires HCU 15*63 per cent. 
o-Hydroxyhtnzylidene- a,~n(iphihyl(!Lryivo>e, HO* CH . CjQHy, 
obtained when equivalent quantities of salicylaldehyde and a-naphthy 
amine are separately dissolved in alcohol, the solutions mixed, an 
allowed to stand for some time. On the addition of water ^ ® 
solution, an oil separates. On pouring o€ the supernatant liquor aD 
allowing the oil to stand for some time, it gradually crystallises iQ 
stellate groups of needles. These were dried and r^rystallised from 
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eojene, from which they separate in pale yellow needles, maltine 

t53’: , ^ 

0 - 362 S gave 1-0972 CO^ and 0-1724 Bf^O. 0^82-48 ; H = 5-27. 

CijHijON requires C = 82-59 ; H = 6-27 per cent. 

The hydroeUorida, on precipitation from a bensene solution, separates 
, Erst as a semi-liquid mass, but, on standing for some time, gradually 
„lidifies to a bright yellow, amorphous powder, which decomposes at 

no°; 

0-5335 gave 0-2724 AgCl. HC1= 13-19. 

Ci,H, 30 N,H 01 requires HCU 12-88 per cent. 
if Mtrobenzylidene-o-anmdim, IfOo-CjH^-CHllT-O H -O-CH is 
bteined by warming equivalent quantities of its generators in 
Icoholic solution. On cooling, a yellow, crystalline mass separates 
'his is collected, washed with very dilute alcohol, and 6 nally 
eorystallised from dilute alcohol. It forms sulphur-yellow, plates 
rhich melt at 1 1 P : * 


0'2286 gave 0-5i8i CO^ and 0-0999 H^O. C = 65-43 j H =i 4 . 4 ^. 

Ci4Hi 2*^3^^3 requires 0 = 6.5-63 J H = 4-6S per cent. 

The hydrochloride is a very pale yellow, amorphous powder, which 
econiposes at 141° : 

0-1874 gave 0*086 AgCl. HCl==ll-67. 

requires HC1 = 12-47 per cent. 

■^MToheRzylid6m - p - anisidim, NOa-CRH^-CHiN-C.H -O-CH is 
btained by mixing equivalent quantities of its generatorsV alcoholic 
ilution. The mixture sets to' a mass of yellow crystals. These are 
Jlected, well washed, and recrystalliscd from absolute alcohol The 
impound is thus obtained in golden-yellow leaflets, which melt at 
S9'’, and are only sparingly soluble in hot alcohol : 

01944 gave 0-466 CO^ and 0-0856 H 3 O. C = 65-38 ; H = 4 - 9 . 

C'nHijOjlSrj requires C = 65-62‘; H= 4-68 per cent. 

Th« hydrochloride forms a mass of microscopic, sulphur-yellow 
-j-itals, which decompose when heated to 200 ° ; 

04886 gave 0-0975 Ag04. HCl = 43-14. 


requires HG1 = 12’47 per cent, 

^httrohenzylidene-^phemtidine, HOj-Cf.H^-CHlN-CrH -O-C H is 
pted by a similar method to the above anisidine compound" It 
ptalhses m sulphur-yellow needles, which melt at 130-5°, and are 
<ly sparingly soluble in hot aloohol ; 

:»I’01 gave 0-4174 CO, and 0-0836 HjO. C = 66-92; H = 5-60 
: requires 0 = 66-67 ; H = 5-18 per cent 

is obtained in small, bright yellow needles, which 
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0-2354 mules HCa = 11-90 per cent., 

forms small, brownish-coloured needles, which decompose at 230-255=; 

0-1534 gave 0-0688 AgCl. HC1 = 1V40. 

C^^HigOsNjfHCl requires HCl-= 11*11 per cent. 

n Niirobmzylii'sn'.'g-’i-minopheMl, NOj-CsH^-CHlN-CeH^-OH, is o5 

. , bv mixin» equivalent quantities of its generators in dilute aceti, 

^solution On the addition of water to the solution, a pale yello, 
f le is formed This is collected, washed, and crystallised froi 
E alohl frl which it separates in long, yellow needles melti, 

0-2392 gave 0-5595 CO, and 0-0902 H^O. C = 63-79;H = 4-22. 

0 = 64-46 ; H = 4-13 per cent. 

The hydrochloride is a bright yellow, amorphous powder, wtid 
decomposes at 216 . 

0-2758 gave 0-1398 AgCl. HC1 = 12-89. 

HGI = 1311 per cent. 

2 : i-Dinitrobemylidene'^-phenetidin6t 


(N0.2)2C6H3*CH:]Sr*CpHi-0*C2H5, 

is prepared by mixing equivalent quantities of its generators ink 
alcohol On the addition of water, a brownish-yellow precipitate; 
obtained This is collected, well washed, and crystallised from mud 
hot alcohol. It forms tufts of brownish-yellow needles which melt a 
136° and are only very sparingly soluble in hot alcohol or heezeuf 
It undergoes a certain amount of decomposition on exposure : 

0-137 gave 0'2848 00^ and 0-0554 H^O. 0 = 56*69 ; H = 4*52. 
C| 5 Hj 305 N 3 requires 0 = 57*14 ; H = 4*12 per cent. 

^mtrohenzyUdene-2-nitro-ip~phmetidi'ne, 

is obtained by mixing its generators in hot alcohol. It separatocii 
the addition of water as a mass of cinnabar-red crystals. These 
are collected, well washed, and crystallised from dilute alcohol, rom 
which deep orange-red needles melting at 84*^ are obtained , 

0-1445 gave 0*301 COg and 0*0583 H^O. C-56'75 ; H = 4*48. 

C 15 H 13 O 5 N 3 requires 0 = 57-14; H = 4-13 per cent. 

On passing hydrogen chloride into a benzene solution of the akv« 
compound, a greyish -coloured precipitate is formed, which is 
probability the hydrochloride, but no analytical data could be obtaac 
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liace on exposure to air the suhstance regenerates the deep red 
^zoraethine compound with great rapidity. 

The hydrochloride of ;?-nitrobenzylidene^minophenol has also been 
prepared, but not as yet in a pure condition. It is a buff-coloured 
powder, but apparently undergoes a certain amount of decomposition 
(*rben drying, since, on analysis, it gave the following numbers : 

0-4334 gave 0 2479 AgCl. HC1= 14*54 
0'3638 „ 0*2098 AgCl. HC1 = 14*67. 

^^ 18 ^ 10 ^ 8 ^ 2 '® Cl requires HCI= 1311 per cent. 


Our thanks are due to Mr. 0. R. Howells for much assistance with 
the analytical data, and to the Research Fund Committee of the 
Chemical Society for a grant which has partly defrayed the expense of 
this work. 

East Lonpon College. 


CXCIL Th6 Relation between Viscosity and Chemical 
Constitution. Ravi III, The Enol-Jcetonic Tauto- 
merism. 

By Albekt Eknest Dunstan and James Arthur Stubbs. 

to of the evidence derived from the physical examination of 
automeric compounds of the ethyl acetoacetate type shows that in 
;he ordinary liquid condition the ketonic form predominates. 

Briihl {ZeiUch, physikal. Chem., 1900, 34, 31), from determinations 
)f the molecular refractivity and molecular dispersion, concluded that 
he free ester is mainly ketonic, whereas its sodium compound is 
molic. Moreover, he showed that negative groups favour the enolic 
structure j thus acetylacetone is most probably dienolic : 

CHg-CO-CH^-CO-CHg CH3*C(0 H):c:0(0H)-CH3. 

Perkin (Trans., 1892, 61, 800) also concludes that ethyl aceto- 
acetate is a true ketone, and that acetylacetone consists of 30 per 
cent, of the mono- and 70 per cent, of the dienolic forms : 
CHj-CO-CHg-CO-CHg 

I ch3-c(oh);ch-co-ch3 + ch3-c(oh):c:c{OH)-ch3. 

I The same observer (^oc. cit.) points out that ethyl acetylacetone is 
' ^H3’CO*OH(02H5)*CO*CH3, .and maintains that positive 

^dicles favour the ketonic structure. The ketonic modi6cation is 
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also formed in increasing amounts when the temp^ture 

inting to a state of equilibrium which is influenced by temperature, 
^ Schaum (Ber., 1898, 31, 1964) determined the molecular solution 
volume in many solvents, and showed that the gradual change in thig 
property was due to a change in the equilibrium. 

Drude (Ber., 1897, 30, 940), in his observations on anomaloug 
electric absorption, demonstrated that ethyl aoetoacetabe was in the 
main ketonic, since the high frequency radiation was nob absorbed, a* 
would be the case for an hydroxylated compound. 

In general, it has been found that the change from the ketonic to 
the enolic form is accelerated by bases, and the reverse change 
brought about by such solvents as chloroform ; thus Knorr 
isos' 293, 70) converted the enolic dibenzoylsuccinic ester into the 
ketonic form by simple heating, and formylpheny lace tie ester from 
the enolic to the ketonic form by the action of water, but effected the 
reverse change by means of benzene. 

Lowry (Trans,, 1899, 75, 241) explains the ketonising effects 
piperidine, and the enolising effect of sodium ethoxide, by assuming 
a loose combination between the reagent and the enol-ketonic 
compound. Each of these loose compounds may then react with 
a third substance present, for example, benzylideneanitiue, liberating 
the piperidine or sodium ethoxide, which is then available for further 

transformation. 

Our own results support Lowry’s view so far as piperidine is 
concerned, for the marked increase in viscosity when piperidine is 
added in increasing amounts to ethyl acetoacefcate is evidently due 
to combination between the two substances. 

In the present communication, we have deteiynined the viscosity of 
ethyl acetoacetate alone, and in solution with benzene, pyridine, 
alcohol, and 50 per cent, aqueous alcohol as solvents, also of ethyl 
ethylacetoacetate and ethyl diethylacetoacetate alone, and in solution 
with benzene, alcohol, and pyridine as solvents. 

We ho. Vo also investigated* the effects of time on the viscosity 
of acetoacetic ester, and the result of adding piperidine and sodiua 
ethoxide to the pure ester. A summary of the investigation will be 
found at the end of the paper. 

The pure materials used were supplied by I^ahlbaum, and were 
purchased with a grant from the Research Committee of the Cheniicai 
Society, to whom we make this grateful acknowledgment. 
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Experimental. 

The detail! of the methods employed will be found in our grevioua 
»,oniiuunicatioae. All determinations were carried out at 25° ■ the 
densities corrected for displaced air are given with respect to water 
at 4°. The solvents were carefully purified by distillation over 
appropriate dehydi-ating agents. 


Ethyl Acstoacetato (b. p. 8072 O mm.) and Benz^m 


Per cejit. oster. 

Time of flow, 
in seconds. 

Density 2574* 

0-0 

42*2 

0*8736 

2*78 

43*3 

0*8770 

10*47 

43*4 

0-8869 

48*58 

51*1 

0-9324 

98 '88 

83*4 

1-0126 

100‘0 

88*5 

1 -0222 


(b. p. 80-47. 


Viscosity. 

0-006145 

0-006370 

0-006147 

0-007942 

0-01407 

0-015081 


The curve falls into class 1 of our syfetem (Trans., 1907, 91, 83) 
and indicates that little mutual action has proceeded in the solution. 


Ethyl Acdoacetate and Ethyl Alcohol (b. p. 77-87755 mm. 


Per cent, ester. 
0 0 
8 05 
36-28 
46-71 
64 -02 
100-0 


Time of flow. 
81*3 
76'5 
G7-1 
66 '5 
67-3 
88-5 


Density 2574'“. 
0-7S75 
0-8025 
0-8605 

0- S832 
O'. 9244 

1 - 0222 


Y iscosity . 
0-01067 
0 01023 
0*009625 
0*009791 
0-010370 
0-015081 


This curve belongs to class 3, and exhibits a minimum point of 
precisely similar nature to those giveu by alcohol and benzene (Trans., 
1904, 85, 822). It should be noticed particularly that mixtures of 
acetone and alcohol afford a type of curve which very closely resembles 
tint of ethyl diethylacetoacetate and alcohol, and has only a general 
resemblance to that furnished by ethyl acetoacetate and alcohol. The 
lull significance of this will appear in the sequel. 


Ethyl Acetoacetate atid Pyridine (b. p. 115°). 


Ter cent, eat^ 
0-00 
17-11 
32-09 
51-00 

n*07 

100-00 


Time of flow. Density 2574^ Viscosity. 

54*0 0-97817 0-008805 

56-6 0*9853 0*009297 

60*0 0*9916 0*009918 

00*4 0*9999 0*01090 

73*3 1 0091 0-01233 

1’0222 0*015081 


TltU curve belongs lo class 1. 
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Ethyl Aeeioacetaie aful 2 : S-Zutidim (b. p. 173"'). 


r«r ccut ester. Time of flow. 
O’OO ^4 '6 

10-9 56-6 

32-63 60 '8 

52 01 67-2 

88-55 81-d 

100*0 86-1 


Density 2574% 

Viscogity. 

0*9324 

0*008885 

0*9413 

0-009298 

0*9598 

0*01018 

0-9769 

0-01146 

1-0112 

0-01439 

1-0222 

0*01586 


This curve belongs to class I. 


Ethyl Acdoacetaie and 50 per cent. Aqueotis 

Alcohol, 

Per cent, ester. 

Time of flow. 

Density 2574”. 

Viscosity. 

0‘00 

145*0 

0*9101 

0-02303 

14-13 

131*6 

0*9243 

0-02123 

32-32 

119*2 

0*9444 

0*01965 

61 -23 

102-8 

0-9770 

0*01753 

100-00 

86-1 

1-0*222 

0 01536 


This curve belongs to class 1. 


Ethyl Ethylacetoacelate (b. p. 198°) and Bm^seae, 


Per cent, ester. 

Time of flow. 

Density 2574*’* 

Viscosity. 

O'OO 

42-2 

0*8736 

0*006145 

17-75 

45-2 

0*8907 

0*008711 

24-98 

47-3 

0-8974 

0*007076 

36-13 

61 0 

0*9086 

0*007725 , , 

100-00 

102-5 

0-9754 

0*01667 

This curve is of the same type as that given by the ethyl acetoaceta^ 
but the sagging is less pronounced. 

Ethyl Ethylacetoacetate, and Ethyl Alcohol. 

Per cent, ester. 

Time of flow. 

Density 25747 

Viscosity. 

0-00 

78-6 

0-7865 

0*01079 

5-44 

76-7 

0-7953 

0*01064 

23-80 

71*9 

0*8271 

0*01038 

41-24 

70-6 

0-8588 

0*01058 

71-31 

75-2 

0*9165 

0-01203 

87-87 

83-6 

0*9495 

0-01385 

100-00 

98-7 

0*9750 

0*01679 


This curve belongs to class 3, as does that of the ethylacetoacetate, 
but the minimum is leas pronounced. 


Ethyl Ethylacetoacetate and Pyridine, 


Per Cent, ester. 

Time of flow. 

Density 25747 

Viscosity. 

0-00 

51-9 

0-9742 

0*008528 

12-70 

55-0 

0*9743 

1b -0093.02 

40-62 

64*7 

0 9750 

0-01101 

63-99 

74 5 

0-9755 

0*01268 

85*33 

87-6 

0-9751 

0*01491 

100 -0 

98-7 

0*9750 

0*01679 


This curve belongs to class l,,and closely r^embles that of the ett/l 
acetoacetate. 
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Ethyl Dialhylacetoac^tate (b. p. 218°) and Alcohol 


Pel- cent, ester. 

Time of flow. 

Density 2574°. 

Viscosity. 

O'OO 

81*3 

0*7875 

0*01067 

15-66 

80*9 

0;8112 

0*01094 

20-74 

81-0 

0-8200 

0*01107 

28-56 

82-0 

0*8325 

0*01138 

91*78 . 

138-3 

0*9491 

0*02188 

100*0 

173*7 

0-9646 

0*02793 

Tliis curve is of class 1, but has 

a similar sag 

to that of aoet 


,‘ohol. 


Flo. 1 . 
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Ethyl DMylaceloaeetate and BmzMel 


Per cent, ester. 
000 

3-65 

14-16 

49 

68-19 

100-00 

Time of flow. 
42-2 

4-2-r 

46-2 

64-6 

84-8 

1737 

Density 2574“i 
0-8736 

0-8766 

0-8851 

0-9171 

0-9345 

0-9646 

Viscosity . 

0-006145 

0''006240 

0-006817 

0-009876 

0-01321 

0-02793 

This curve is in 

class 1. 




Fia. 2v 
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Ethyl DieihylMeloacetate arid Pyridine. 


Per cent, ester. 
fl'OO 
2-83 
6 91 
21 '10 
.^0‘83 
100-00 


Time of flowj 
54 0 
55-0 
66-0 
62*4 
83-2 
173 -7 


Thus curve is in class L 


Density 2574% 
0-9782 
' 3-9781 
0-977? 
0-9758 
0-9719 
0‘9646 


Viscosity; 

0-008805 

0-008967 

0-009225 

0-01015 

0-01348 

0 02793 


Fra. 3. 



Ike effect of piperidine on ethyl acetoacet 
Pere ester had a time of How of 87 '2 seoom 
'Ot- XCIll. 


was next studied. 
On adding 4-5 per 
6 M 
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pent Diperidine, the time of flow was 98’6 seconds, and when the coj. 
eentration reached T o per cent., the time of flow became lOjj 
seconds For piperidine itself, the time of flow was 124-2 seconds. 
This gives a carve which would fall into class 2, and is indicative of » 
combination between piperidine and the ester. 


Fia. 4. 



In a similar way, a trace of sodium ethoxide raised the time of 
from 87-2 to 87'8 seconds. The ester (time of flow, 87-2 seconds), ^ 
red ist illation, gave a time of flow of 87*7 seconds. This is in 
with the observation of Schaum (see introduction). 
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ComparvKm of tho Curves (Figs. 1, 2, 3, 4). 

In Fig. 1 are plotted together the results of the measurements in 
keejene solution. It is obmous that a close similarity obtains a fact 
iat points to a similarity of structure in the three eLrs. Mention 
,hould be^de here of the- striking difference in viscosity between 
he diethy ester and the other two. Now, if ethyl acetoacLte were 
.comple ely ketonic as the ethyl derivatives, we should expect a 
»ns.derable yiMOSity interval between ethyl acetoacetate and ethyl 
ithylacetoacetate. The viscosity curve of the former however 
.pproximates to the latter, which is explicable according to the views 
le have brought forward from time to time on the assumption that 
ithyl acetoacetate is partly enolic. 

Fig. 2 illustrates the results obtained from the alcoholic solutions 
ow one of us showed (Trans., 1904, 85, 820) that the acetone- 
Jcohol mixture is an exaggerated variety of class 1, that is, the sag is 
Qost prominent and verges on a minimum point 
The three curves in this diagram bear out the resemblance to the 
cetose curve, greater in the case of the diethyl ester, less in the 

ise of ethyl acetoacetate itself. Again the same i • 

ml V. ,,, , tne same conclusion may be 

ravn, The diethyl ester is the most ketonic, ethyl acetoacelate 
cmg partly (and considerably) ketonic ^ oacetate 

Fig. 3 contains the data afforded by the pyridine solutions The 
.me point is brought out here again; the three curves are of the 

iXixtlr “ 

adding Ihi. 


Physical Chemistry Laboratory, 

East Ham Technical Colleoi!, 
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— ContribiUions (o the Chemistry of the Chol^. 
terol Group^ P<^rt 11. Some Oxidation Produck 
of Sitosterol. 

By Robkht Howson Pickakd and JoSbph Yates. 

Jiv the action of hydrogen peroxide on cholesterol (see Part I, tl«s 
\qI, 1678), it is possible to obtain^an almost quantitative yield of tte 
hi-i.t/ product of the oxidation of this alcohol, This splendid reaction 
induced us to investigate the applicability of the reagent to a member 
of this group of alcohols derived from the vegetable kingdom. These 
compounds are found only in small amounts, but are very wideh 
distributed in plant life. Perhaps the best source is the so-called 
wheat ‘‘germs,” once a waste product of the flour-mill, but now used 
iMi a coubtituent of various patent breads. The fat from wheai 
“germs,” as shown by Burian {M'onatsh.f 1897, 18 , 551), contaios an 
alcohol named by him sitosterol, which is closely allied to cholesterol. 
Research cs by Windaus and Hauth (Z?6r., 1907, 40 , 3681) on the fat 
derived from Calabar beans seem to indicate that sitosterol is a 
constituent of most vegetable cholesterols (the phytosterols). 

Sitosterol behaves with hydrogen peroxide in. a very similar manner 
to cholesterol, and easily yields a triol. 

Having prepared by this reaction a quantity of the initial productof 
the oxidation of sitosterol, we proceeded to prepare some further oxida- 
tion products by methods partly analogous to those applied to th 
cholesteryl derivatives by other investigators (see Part I, loe.cii.:. 
Mantbner and Suida, Monatsh., 1896, 17 , 579, and Windaus, ifw., 
1906, 36, 2751). We have found that there is a great similarity in 
the behaviour of the two series of compounds, but no members of tiie 
two sei'ies are identical. This analogous behaviour of the sitosWql 
derivatives suggests that this alcohol, like cholesterol (compare 
Windaus, loc. cit.), possesses a terminal vinyl group. 

The compounds obtained are tabulated below, with the meltinj 
points and empirical formulse compared with those of the corre- 
sponding cholesteryl derivatives, hut it must be remembered that the- 
analysis of all these compounds is difficult (see Part I), and theresoliji 
somewhat ambiguous, 
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Name. * 

I. Sitosterol 

, , acetate 

,, phenyl carbamate .... 

ir. Dehydrositostanetriol 

diaoetate. 

I IT. Dehydrositosfcauedioiioi 

TV. Dehydrositosteaedione 

iilonophenylhydrazone 

V. DehydrositostaaedioDe 

dioxime . 

VI. Ketodicarboxylic acid 

,, dimethyl ester 

0.x imc of ester 



Jf. 

p. of correspond- 

M. p. 

Formula', 

ing cholesteryl 
derivative. 

138" 

C':>7H.jgO 

147“ 

128 


113 

158 


168 

252 


239 * 

138—139 


165 ^ 

256 

C.27H4.,03 

231 

166 


122“ 

247 


271 = 

196 

C 27 H 42 O 2 

169 3 

187 


2053 

236 


219 •’ 

107 


113— 114* 

90 (aboat) 

76 3 


1 I'lrt I. “ Mauthner and Suida, loc. cit. ^ Windans, cit. 


The relationship between some of the cholesteryl derivatives is 
ormulated in Part I {loc. cit.). A. similar relationship is probable in 
he case of the sitosteryl derivatives, that between II, V, and VI 
eing represented below : 


C,,n3j-CH-0H C3,H3,-C0 

/\ I /\ I 

CHj CH-CH-OH CH., CH-CH,, 

\ / "a ^ i 


CH'OH 

(II.) 


CO 

(V.) 


C.oHnv-CO 

/\ I 

OO^H OH-CH., 
j 

CO.,H 


Experimental. 

Source of Sitosterol. 

The sitosterol u.sed iu these experiments was prepared from wheat 
erms (compare Burian,^ loc. oit). These were extracted first with 
oiling methylated spirit, and, after removal of the solvent, the 
iscous mass was agitated with ether to separate the fat from other 
.ibstances extradited by the alcohol. \ 

The fat thus obtained was hydrolysed by potassium hydroxide in 
bholic solution until a test portion dissolved completely in water, 
ka alcohol was then distilled off, and the product dissolved in hob 
ater. Calcium chloride solution was then added until no further 
TOipitation occurred, when the insoluble calcium salt and unsaponi- 
»blc matter were removed by filtration and thoroughly dried. Thi.s 
rtrfuct was then extracted four or five times with boiling acetone, 
'urig to the presence of undeoomposed fat in the product left after 
Moral of the acetone, the hydrolysis and subsequent treatment were 
^peated two or three times. 

analogous to that by Wind.aus (Arch, PkaT 7 n., 1908, 246, 117J 
r Cholesteryl derivatives is followed throughout. ^ 
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The sitosterol ultimately obtained was crystalUsed from alcohol, 
dried and converted into the acetate by boiling for thirty minufe, 
with its own weight of acetic anhydride. The sitosterol acetate (m. p, 
128°)' was then hydrolysed, and the resulting sitosterol orystaliisel 
several times from alcohol. It crystallises in lustrous plates, which 
similar in appearance to cholesterol and melt at 138°. After heating 
at 100° the substance had [a]p -34-4° (with fl = 5'6 in chloroform) 
and [ai - 23-21° (with c = 2-9 in ether) 

The amount obtained from two sacks of “germ (representing 
about 200 tons of wheat) was 60 grams. 

Siioaeryl Fhmyloarbamate.—’lhe phenylcarbamates of these alcoholt 
are probably the derivatives best suited for their characterisation, site* 
they are quickly prepared and are easier to crystallise than the 
benzoates which have hitherto been employed. SUotteryl phnjl 
carbamate was prepared by heating together equivalent quantities d 
sitosterol and phenylcarbimide for two hours at 160°. It crystallises 
readily from glacial acetic acid in very lustrous plates or needles, 
which melt at 158'^ : 

0 2470 gave 6*2 c.c. Ng (moist) at 21° and 734 mm. N = 2-74. 

Cg^H^gOgN requires N = 2'78 per cent. 

0-9745, made up to 25 c.c. with benzene, gave a - 2*03° ; wheDca 
-26-03°. 

Behydrositostanetriol. 

A mixture of sitosteryl acetate (36 grams), glacial acetic acid 
(250 C.C.), and hydrogen peroxide (20 c.c. of Merck’s perhydrol) was 
heated on the water-bath for one hour. An oil separated out at 
first, but, after a short time, the mixture became clear, and when 
cold deposited a solid, which, when dry, melted indefinitely at about 
210°. Water was added to the filtrate, and precipitated a pasty 
solid, which, with the other product, was heated for three hours with 
an excess of an alcoholic solution of sodium ethoxide. The mixture 
was then poured into water, and the resulting precipitate, when 
dry, extracted three times with hot benzene. The insoluble residue 
left was the pure triol melting sharply at 252°. When cold, the 
benzene solution deposited a further quantity of the triol, the total 
yield of which amounted to about 60 per cent., whilst unaltered 
sitosterol was recovered from the benzene filtrate. 

The triol is more or less soluble in the common organic medii 
with the exception of light petroleum. It is very sparingly soluble 
in cold benzene, from which it crystallises in masses of felted needles 
M'l\ich melt at 252° : 

0-1196 gave 0-3370 CO^an^^ 0-1227 HgO. C = 76-9; H^lM* 

C. requires C =. 77'5 ; H = 1 1 0 per cent. 
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diacetat© is easily prepared by heating the triol 
with acetic anhydride and sodium acetate for thirty minutes. It is 
soluble in most organic media, except light petroleum. The best 
crystallising medium is acetic anhydride, from which it separates in 
clusters of needles melting at 138 — 139°: 

0-6D01, boiled with a solution of sodium hydroxide, neutralised 
0 0992 NaOH. The calculated amount for Cj^H^^OjAcj is 0-1036. 

The propionyl and benzoyl derivatives were prepared, but crystal- 
l,ccl badly. All the acyl derivatives yielded the triol when 
13 ’dioly'sed. 

DehydrositostaTiedionol, 

Kight grams of the triol were dissolved in 600 c.c. of glacial acetic 
icid and the solution cooled to 40°, when a solution of 8 grams of 
hromium trioxide in 100 c.c. of 90 per cent, acetic acid were added 
ifter twenty-four hours, about 5 grams of a crystalline precipitate 
rere obtained. The dionol crystallises from acetic acid in masses of 
elted needles, which melt at 256° and are only sparingly soluble in 
lie common organic media : 

0 1227 gave 0-3510 COg and 0-1192 HgO. C = 78-02; H==10'7 
^21^42% requires C = 78*29 i H =* 10-1 per cent. 


Dekydrositostenedione. 


The dionol readily loses the elements of water, and yields an 
LDsaturated ketone. The reaction is carried out as follows: The 
lionol suspended in chloroform is treated with dry hydrogen chloride 
n the cold, when it slowly dissolves, forming a yellow solution. 
pUter thirty minutes, the solution is washed with water and dried 
pE removal of the solvent, the unsaturated ketone remains as a 
pllow, crystalline mass. It is soluble in most solvents, and 
jiiystallises well from methyl alcohol in yellow leaflets, which melt 
166° : 


^» 2 * 0 : 11 = ] 


01202 gave 0*3616 COg and 0*1143 Hfi. ^ ^ _ 

requires 0 = 81 ’8 ; H = 1 0-1 per cent. 

The substance after some time becomes much lighter in colour 
iven m y a very pale yellow. It gives a red coloration with 
ao acetic acid, and separates from this solvent in pale red 

S The melting 

f ^differently tinted varieties were the same, and 

ihloril ^ coloration with an ethereal solution of ferric 

[a]i;-38'9° optically active, and had in chloroform solution 

^^nophenylhydrazone.^An alcoholic solution warmed with a few 
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drops of phenyl hydrazine deposits a yellow phenylkydrazone, 
crystallises readily from acetic acid in transparent, pale yellow leaflet* 
melting at 247° > 

0'r274 gave 6 '8 c.c. No (moist) at 18^ and 736 mm. N »9:5'9. 

requires N=s5*7 per cent. 

Dehydrositostanedione. 

A solution of the above un saturated ketone in acetic acid 
heated with zinc dust for four hours, when the solution had lost iij 
red colour. On pouring into water, a white precipitate was obUin^ij 
which crystallised from ethyl alcohol in hard nodules melting at 
196^ 

O'l 166 gave 0'3449 COo ^nd 0"1 173 H 2 O. C = 80'7j H = 
requires C = 81’4 j H — 10'6 per cent, 

Bioxime.— The diketone treated in the usual manner with an 
alcoholic solution of hydroxy lamine gave the dioxime, which crj.^tal- 
lises from benzene in slender, silky needles, or from methyl alcohol in 
stout prisms, and melts at 187° : 

0'1164 gave 7‘0 c,c. (moist) at 19° and 753 mm. N=?6-8, 
0 .,yH 440 .,N 2 requires N = 6’5 per cent, 

Acid from Oxidation of Dehydrositostanedione, 

When the dione is heated under a rehux condenser with an acetic 
acid solution of its own weight of chromium trioxide, it is cooverted 
into a dibasic ketonic acid with the probable empirical formula 
It crystallises from glacial acetic acid in transparent 
leaflets, vvhich melt and decompose at 236° : 

0*2490 neutralised 0‘0408 NaOH. The calculated quantity for a 
dibasic acid, is 0*0446 : 

0-1191 gave 0-3175 GO 2 and 0*1062 H^O. C = 72’7; H = 9-9, 
02^11^2^5 requires 0 = 72*6; H = 9'4 per cent. 

The acid is insoluble in water and light petroleum, and very 
sparingly soluble in benzene. 

Dimethyl Ester . — The acid, when warmed with methyl alcohol and 
a few drops of concentrated sulphuric acid, yields a neutral ester, 
which crystallises from methyl alcohol in needles melting at 107°. 

The ester forms an oxime, which melts at about 90°, but the quantity 
of material remaining did nob allow of its analysis or further experi- 
ments with the substance. 

It appears possible that the reactions of the cholesterols 
hydrogen peroxide may prove of service in analytical operations where 
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,lie detection of animal and vegetable fats is required. The extreme 
n^iolubili^y of t^o triols in cold benzene affords a ready means for the 
i£;te(‘fion of cholesterol in admixture with various fats. We have 
allied out several preliminary expeiiments with wool-fat and butter, 
vliicli vveie very encouraging, but we do not propose to experiment 
lutiiei in the analytical direction. 

Mi'MCiFAL Technical School, 

Elackdxjbn. 


^\C]V,—The Condensation of SalicylaldeJiyde and 
Benzamide, 


Bv Aethub Walsh Tithkrley and Morbis Edgar Marples. 


ruE condensation of salicylaldehyde with amides has been studied by 
Cebrian {Ber.t 1898, 31 , 1592), who described a series of cyclic 
derivatives, which be named “ coumarazines,” and to which he gave the 

^ch:k 


j^eiieral formula CgH4<;^ 


0— CR-OH* 


Owing to the similarity in 


ftructure of these coumarazines to the metoxazone derivatives which 
one of the authors has shown represent the tautomeric form of 0- and 


J acylsal icylamid e s, 


' .CO-NH N 
4^0— CB-OH/ 


where there is a similar 


hydroxylated metoxazine skeleton present, it was thought desirable to 
submit Cebrian’s derivatives to close study. Auwers 1907, 40 , 
3ol0), in criticising the theory of metoxazone taulomerism as applied to 
the acylsalicylamides, drew attention to the difference between the 
crystalline character of the latter and the amorphous properties of the 
coumarazines, and considered that this difference precluded the 
possibility of the acylsalicylamides appearing in a metoxazone form. 

Kepetition of Cebrian’s work, however, brought to light the fact 
that his so-called coumarazines are not really cyclic in structure, but 
that they are simply open -chain condensation derivatives, having a 
phenolic character similar to the condensation product (benzylidene^ 
salicylapaide) obtained by the action of henzaldehyde on salicylamide 
(Titherley, -Trans., 1907, 91 , 1420). Cebrian, who considered the 
possibility of an open-chain formula, HO*CgH 4 *OHiN‘COR, for his 
products, was led to adopt a ring formula according to the reaction ; 


CnH, 


,oh:o 


‘<OH 


+ R-CO-NHg = CgH4< 


ch:n 

O-CK-OH' 


His reasons were based on the properties of the resulting 
■ couDDaiazines,” namely: (1) the difficulty with which they are 
f'^drolyscd j (2) their behaviour on oxidation, yielding when R = H or 
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.CHIN 

CH3 the ring compound whilst, when R«CgH 

practically no oxidation occurs. In support of the ring formija^ 
moreover, Cebrian cites the inability of o-ethoxybenzaMebydg, 
EtO'CgH^’CHO, to condense with acetamide. On the other hand, he 
notes the easy solubility of the coumarazines in alkalis, and shows how 
various salts can be prepared, from which he concludes that ‘‘eia 
aromatisches hydroxyl nachgewiesen ist." By this it is evident that 
he assumes a phenolic character for the hydroxyl group in the ring 

This assumption is, however, unwarranted, aod, 


although there are no exactly similar compounds of certain constitution 
known for comparison, it can hardly be doubted that 'a hydroxv] 
group in such a substance attached to an alkylated carbon atom 
situated between an oxygen and nitrogen atom would possess 
secondary or tertiary alcoholic characters rather than phenolic. If 
this is so the various alkylated and acetyiated coumarazines which 
Cebrian has described are really open-chain compounds of the structure 
R'O-CgH^-GHIN-CO-R and AcO-OgH^-CHIN-OO-R respectively. 

The present authors have not repeated the whole of Cebrian’ a work, 
but have confined themselves merely to the'condenaation which occurs 
between salicylaldehyde and benzamide, and the results make it clear 
that not only is no ring compound produced, but also that the 
amorphous product which Cebrian described as hydroxy pheujl- 

,,, ^ch:n 

coumarazine, CPh*OH' ^ mixture of two open-chain 


salicylidenebenzamides, nO'CgH^’CHIN'CO'CgHj. Both these sub- 
stances have the amorphous and other properties attributed to them 
by Cebrian, but they differ in solubility in acetone, by means of which 
they were separated. They give the intense purple ferric chloride 
reaction characteristic of most salicylic derivatives, and possess normal 
phenolic properties. It is possible that they stand to each other aa 
syn- and a?t^i-geo metrical isomerides, analogous to the corresponding 
benzylidenesaiicylamides {^oc. but it is also possible that one is ^ 
polymeric modification of the other. Owing to the troublesome 
amorphous character of the substances, and their lack of special 
interest, they have not been submitted to further investigation, but in 
the meantime it may be regarded as certain that, although they may 
appear in the tautomeric ring -form attributed to them by Cebrian 
and thus range themselves with the acylsalicylamides as substances 
exhibiting metoxazone tautomerism, they must be regarded as simple 
open-c|;iain derivatives, and thus arguments based on the assumed 
cyclic structure of the coumarazines fall through. 
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It appeared to be of interest incidentally to ascertain whether the 

, .ch;n 

me compoun g — CPh’OH prepared either 

•om the above compounds or direct* from the condensation of salicyl- 
Idehyde and benzamide by modifying the conditions j and accordingly 
uuraber of experiments have been made, but without success. At 
le same time, some interesting results have been obtained which show 
„iat the same kind of tautomeric change occurs during the process of 
{ondensation as occurs in the acylsalicylamide group, resulting in the 
nigration of the benzoyl group (see p. 1937), 

By analogy with the production of phenylbenzometoxazone (loc. cit,) 
a the condensation of salicylamide and benzaldehyde under the 
nfluencB of hydrogen chloride, it was thought that the above ring 
;ompouDd would be formed from salicylaldebyde and benzamide, using 
lie same catalyst. Carrying out the reaction in benzene solution, 
lydiogen chloride being passed in, a ready condensation occurs, and a 
irystalline compound melting at 198° was easily obtained, which gave 
10 ferric chloride reaction, and which at 6rst was assumed to be the 

tesired derivative, 6ph*OH’ analysis, the 

ralues for carbon, hydrogen, and nitrogen agreed with this, A study 
if the properties of the substance showed, however, that no hydroxyl 
;roup was present, and that on cautious hydrolysis a benzoyl group 
odd be eliminated, leaving a compound of phenolic properties still 
ontaining benzoyl j whilst a molecular weight determination showed 
hat the value was double that required for the above formula, from 
?hich it was evident that the condensation had proceeded on un- 
zpected lines. The references* in the literature to the condensation 
otween amides and aldehydes make it clear that different results 
lay be expected, but there is not sufficient evidence available to 
onelate these differences with structure of the reacting substances, 
n the one hand, and conditions of condensation, on the other. In 
eneral, the following main types of change have been observed : 


W -CHlO + NHg-COR -CH(OH)-NH-COR; 

W “CH:0-p2NHg-C0R — > • 

. . ^ ^NH-COR * 

W -CHIO + NHj-COR -C^:N‘C0R. 

mTlS 154, 80; Medicu», 

25 Jfio’ P^’ 7, 158; Hofmann and Meysr, B«r., 

'S’ 25 ?«7s 1852, 25, 314 ; Jlichael and Jeanpretre, Her., 

1*®®’ 26, 1972; Cebrian, Ber., 1898, 31, 1692; 
‘><i “'1 Trans., 1907, 91, 

veane, Trans., 1907, 91, 269’; Titherley, Trans., 1907, 91, 1419. 
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In all cases the observed results can be explained by assuming 
aldol-like condensation (a) to occur first. In restricted case-s qq]^ 
as tinhorn’s observations show, can such aldol-like derivatives 
isolated, namely, with formaldehyde, chloral, and bfomal aldehydes 
or with halogen substituted aliphatic amides. 

Einbora has shown that a quite general reaction occurs in prepeuej 
of alkaline or acid catalysts between formaldehyde, on the one hand 
and iiirudes of all kinds, on the other (of monobasic and dibasic 
aliphatic and aromatic acids), yielding definite aldol-like additive con. 
pounds of a type (ct), namely, methylol derivatives : 

•CO'NH. + H-CH:0 — > -CO-NH-CHg'OH, 

buch methylol derivatives are capable of condensing with (Ij , 
second molecule of amide, or (2) probably with a second molecule of 
formaldehyde : 

(1) •C(>NH-CH’2'0H + -C0-NH, 1co'nh>^h,, 


which may now condense further with formaldehyde, yielding 


*CO- 






•C0'N(CH3'0H)- 
(2) -CO-NH-CHij'OH + H-CHIO — > •CO-N<J 


CHj’OH 


Apparently in the case of most amides and aldehydes such aldol- 
like additive compounds cannot be obtained, but Ein horn’s researches 
have thrown considerable light on the mechanism of the condensation 
and there can be little doubt that such hydroxy-derivatives are, in all 
cases, first formed. In the majority of condensations recorded, further 
action appears to have occurred between the aldol-compound and 3 
second molecule of amide, giving the type of reaction represented 
ill (b): 

•CH{OH)-NH'COE + NH2-COR -> 


This type of reaction (6) occurs in the following condensations: 
between benzaldehyde and acetamide, as well as other fatty amides 
and benzamide (Eoth) ; between anisaldehyde and acetamide, as well as 
benzamide (Schuster); between benzaldehyde and formamide (Biiioff); 
between heptaldehyde and benzamide (Medicus) ; between acetalde- 
hyde and carbamide, yielding the compound 

(Nencki) — in each case by simply heating the two substances to- 
gether ; also between acetaldehyde and benzamide (Nencki) ; between 
formaldehyde and acetamide in aqueous solution (Pulvermacher) ; 
between benzaldehyde and omiethoxy benzamide (Keane and Ni(;bolls)j 
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letween benzaldehjde and diethylmalonamide, yielding 4 : 6-dik«to- 
: 5 -diethylhexahydi-op>rimidin©, CJEt2<^Q‘™>CH-C0H5 

Burrows and Keane)— in each case in presence of hydrochloric acid 
s a catalyst ; also between formaldehyde and benzamide under the 
,guenc6 of dilute sulphuric acid, producing dibeijzoylmethylene- 
iaminej CH2(NHBz)g (PulYermacher). 

The type of change (c) has been observed in the condensation 
etween benzaldehyde and mandelamide sitnply by heating (Michael and 
eanpretre), giving the compound CgH5*CH:(aH)*CO»N:CH:-OgH ; 
etween salicylaldehyde and amides in presence of sodium acetate 
Cebrian and the authors) ; between benzaldehyde and salicylamide in 
Tcsence of sodium acetate or hydrogen chloride (Keane and Nicholls ; 
’itherley), yielding the compound HO‘C,,H4-CO-N:GH-aH„ and by 
^CO-NH 


0— in-cA 


earrangement, the isomeride CgH^<^ 

From the above condensations, it is impossible to trace fully the 
ifluences at play, and predict what would happen in the case of 
ilicylaldehyde and benzamide under the influence of hydrogen 
hlorido. The crystalline derivative obtained was finally proved 
3 be O-^-^-tribenzoylsalicylidenediamine, BzO*CaH^*CH(NHBz) 
M.W. 450 ), from the fact that on cautious hydrolysis with alcoholic 
otassium hydroxide it yielded the phenolic compound 
HO*CgH^*CH(NHBz)2. 

The production of such a tribenzoyl derivatives in this unexpected 
lanoer furnishes evidence that during the condensation the benzoyl 
roup wanders in a similar manner to that which has been observed 
y one of the authors in the acylsalicylamide group, and that the 
ime kind of cyclic metoxazone tautomerism is at play. Moreover, 
hydrogen chloride acts, not only as a catalyst, but also as a 
■mover of ammonia, which was proved by the fact that a considerable 
itantity of ammonium chloride is produced, and that the yield is 
ipendent on tlie continuous passage of the gas, whilst in the 
reparation of phenylbenzometoxazone by an analogous method a 
Mil quantity of hydrogen chloride suffices. The changes which 
-eur m the condensation may be represented thus : 
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/y 

<s> / 




,CH(OH)-NH 
0 C{OH)-C,H, 


./X 

, „ „ .CH(OH)-NH, 

RearraDgeinent ^ ^ ^ Hn 

^ « *N)-c0'05H5 -4 




„ ^CH:0 , p „ .nO'-NH C H <'CH(OH)-NH'CO-C,,H 

^6H<<o.co-c,h, ■*■ ^ ^6“^<N)-C0-C,H, 


w 


/CH(NH-C0-C5H,), 

^6“<S)-co-C5H5 

(M. p. 198".) 

lo has been shown, moveover, that a similar wandering of benzoyl 
occurs when this tribenzoyl derivative is hydrolysed by pyridine and 
alkali in the cold. Only one benzoyl group is eliminated as benzoic 
acid, the two others appearing attached to nitrogen in the form of 
dibenzamide, which is produced together with ammonia and salicyl- 
aldehyde. The production of dibenzamide was so unexpected, having 
regard to the constitution of the original substance, that it was at 
first assumed from its analysis to be the desired coumarazine," 

^ch:n 

'"0— CPh*OH’ 

but close investigation revealed its identity with the latter. The 
hydrolysis is evidently accompanied by a wandering of benzoyl, and 
may be expressed thus : 


, which by chance is isomeric with dibenzamide, 
b PX>U.ATJ’ 


p jy /CH(NHBz)*KH*CO*CgHg 

C,H,XH(NHBz) 


■N-CO-C,H, 

C(0H)-C5H5 


Rearraugcmont 



(pyridine) 

Rearrangement 

^ 

(pyridine and 
alkali) 


p „ ^CH(NHBz)*N(CO-C,H5)2 






BzONa + CA<|f NH,C 1 + C,H,<®-XnHB, 
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The intermediate amino -derivative, which appeared as an oily mass 
;onld not be isolated, owing to its instabilitj. ' 


Experimental* 

Preparation of the IsomMc Scdwylidenebenzamides, 

HO-C,H,-CH:N-CO-CeH,. 

Following the method of Cehrian (loo. cit,), 10 grams of salicyl- 
aldehyde, 10 grams of henzamide, and 6 grams of anhydrous sodium 
acetate, intimately mixed, were heated at 140° for five hours. The 
green, semi-solid mass was allowed to cool, and the resulting solid 
powdered and digested with water. The insoluble, crude material, 
weighing, after washing and drying, 15 grams, was purified by 
dissolving in aqueous sodium hydroxide, filtering, and adding acetic 
icil 

The amorphous, discoloured precipitate, consisting of the two 
isomerides, was dried and digested' three times with an excess of 
acetone in the cold, by. which a nearly complete separation was 
effected. The insoluble isomeride remained as an amorphous 
precipitate, which, after washing and drying, was further purified by 
repeated solution in pyridine and precipitation with acid. The 
leomeride soluble in acetone was regained from the filtrate by 
precipitating with faintly acidified water, and purified as far as 
possible by repeated solution in hot alcohol and precipitation with 
icidified water. The .two compounds, which were produced in ap- 
irosimately equal quantity, have very similar properties. 


Salicylideneheeizaenide (soluble in acetone) i 

0'2024 gave 0'5306 CO^ and 0'1023 B.fl. C = 71'48; H = 5-66. 
0-2304, by Kjeldahl’s method, required 9-4 c.c. N/10 HCl. N = 6-7I 
Cj.HjjOjN requires 0 = 74-66; H = 4-89; N = 6-22 per cent. 

larkens at 190 . It is very soluble in cold acetone, fairly so in hot 
-Mhol or pyridine, sparingly so in benzene or chloroform, and 
s) able in ether, ethyl acetate, or light petroleum. From solution in 
■ g acia acetic acid, it separates in a gelatinous form on cooling. In 
IiLhT solution, it gives a dark purple coloration with ferric 

iiydroxides it dissolves readily, yielding a 
solution, from which it is precipitated in a gelatinous form by 
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^^alici/lidenebenzamide (insoluble in acetone) : 

0’3338 gavo 0‘9098 COg and 0-1572 H 2 O. C = 74'35 ; H = 5'2r. 

0-2337, by Kjeldahl’s method, required 10-5 c.c. N/IO HCl. N=:6‘28. 

^ 14 ^ 11 ^ 2 ^ requires C = 74-60 j H = 4-89 ; N = 6*22 per cent. 

The substance forms a yellow, amorphous powder, which does not 
melt but decomposes at about 200“ It is soluble in pyridine, but 
insoluble in chloroform, benzene, alcohol, or ether ; it is sparingly 
solulde in hot acetic acid, and, on cooling, separates with difficulty in' 
gelatinous form. Its behaviour with acetone is curious ; with a little 
acetone, it mixes to form a homogeneous liquid, doubtless consisting of 
a solution of acetone in the substance; on adding more acetone, 
however, the 'substance at once separates as a thick, flocculent 
precipitate, which is only very slightly soluble in, and may be washed 
by, acetone. The substance in presence of acetone gives a strong 
purple colour with alcoholic ferric chloride. It dissolves at once in 
alkali hydroxide, forming a yellow solution, from which acids precipitate 
it in a yellowish- white, gelatinous form. 


0 - N - N- Tribenzoylsalicylidenidici'niinef CglT 




A mixture of 40 grams of salicylaldehyde and 80 grams of 
benzamide, dissolved in about 200 c.c. of benzene, was heated to 
boiling in a reflux apparatus while a steady stream of hydrogen 
chloride was passed in. The clear solution rapidly became turbid, 
owing to the formation of water, which also showed itself as drops in 
the condenser. 

At the same time, ammonium chloride continually separated, and 
collected at the bottom of the flask. After an hour, on cooling, the 
mass of white crystals which separated was filtered off, washed with 
benzene, and dried. The mass consisted chiefly of a mixture of the 
tribenzoyl derivative, benzamide, and aminoniuiu chloride, and the 
former was separated by boiling the mixture with water and washing 
thoroughly with hot water. The filtrate, on cooling, deposited 
benzamide, which was thus recovered. Tbe insoluble tribenzoyl 
derivative contained small quantities of an amorphous phenolic 
compound,^ which was removed by digestion with 5 per cent, sodium 
hydroxide. 

* This substance was recovered from the alkaline filtrate as a white, gelatiuoffi 
precipitate by aciclilving. Two analyses gave N=3‘48 and 3-45 percent. 
soluble in alc Dkol, acetone, pyridine, ethyl acetate, or hot acetic acid, and insoluble 
in benzene, chloroform, or cold acetic acid. The compound was not further ia* 
vestigated, 
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'pile yield was 58 grains, and the product was nearly pure. A 
rther quantity could be obtained from the above benzene filtrate 
more benzamide and again passing in hydrogen chloride* 
'he substance was purified by crystallisation from hot alcohol, chloro- 
Di-m ethyl acetate, or methyl alcohol, from which solvents it separates 
1 beautiful long, colourless needles, but the crystallisation from any 
f solvents is attended by considerable loss. 

0 1763 guve 0*4794 CO^ and 0*0828 H^O. 0 = 74*16 ; H = 5'26. 
0 ‘ 3663 ,by Kjeldahi’s method, required 16*57 c.c. N/IO HCl. N = 6*33. 
0 . 31(35 „ „ „ 14*3c.c.A/10HCl. N = 6'32. 

0*3760 gave 19*8 c.c. (moist) at 21° and 762 mm. N = 6‘01. 
C 2 s 1 I- 22 ^ 4^2 requires 0 = 74 *663 H = 4'89 3 N = 6*22per cent. 

itolccular weight determinations by the ebulliosco^ic method were 
.aJe : 

0 - 2 i 593 in 39*5 chloroform gave 0*055° M.W. = 487. 

O 6 OO 8 ,, » )) 0*122°. M.W. = 456, 

requires M.W. = 450. 

\).'S-l^-THhenzoylsalicyUdenediamine melts at 1 98° ; it is very 
oluble in pyridine, moderately so in acetone, slightly so in methyl or 
itbvl alcohol, benzene, acetic acid, ethyl acetate, or chloroform, and 
nsoluble in light petroleum. It is insoluble in dilute acid and alkali, 
,]id its acetone solution gives no coloration with alcoholic ferric 
ihloride. It is unaffected by acetyl chloride or benzoyl chloride in 
3re?eiice of pyridine, and in benzene solution by sodium, sodamide, or 
phosphorus pentachloride^ 


Hydrolysis of O-^'l^'TribenzoyUalicylidenediamine. 

The products of hydrolysis vary with the conditions. By boiling 
ritli dilute hydrochloric acid, it is decomposed into salicylaldehyde, 
lenzoic acid, and ammonia, and a similar decomposition is effected by 
ong boiling with aqueous sodium hydroxide. 

By hydrolysis in the cold with alkali hydroxide in the presence of 
)yridin 8 , di benzamide was produced, as was shown by repeated 
uperiraents under varying conditions. In one case the procedure was 
IS follows : Twelve grams of the tribenzoyl derivative were mixed with 
|2 c.c, of 50 per cent, potassium hydroxide and 2 c.c. of pyridine, and 
pe mixture was well triturated for nearly an hour. An orange-red 
jolour was first produced, which changed to yellow, and the mass was 
pated with 200 c.c. of water, in which it dissolved to a clear solution, 
pe latter, on acidifying, became milky, and, on extracting with ether, 
pikylaldeliydo and benzoic acid were isolated, whilst the aqueous 
VOL. xcTii. ■ 6 N 
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portion, on standing, deposited needles (5'7 grains) which, after 
recrystallisation from hot water, melted at 146 147°: 

0'2346, by KjeldahVs method, required 10*1 c.c. iV/lO HCl. K = 6t5. 

0-2279 gave 12-7 c.c. Ng (moist) at 26° and 764 mm. N = 6-22. 

C^4Hji 02N requires N = 6*22 per cent. 

The needles, although colourless, were soluble in sodium hydroxide to 
a yellow solution, but otherwise possessed all the properties (solubilitr^ 
5sc ) of dibenzamide. Repeated crystallisation from alcohol eliminatej 
the impurity causing the yellow colour, and gave stout prisms, the 
identity of which with dibenzamide was established (1) by the fact that 

a mixture with the latter showed no depression in melting point, auj 
(2) by showing that the rate and products (benzamide and benzoic 
acid) of cautious hydrolysis ol! the substance in presence of hot alkali 
were the same as those of dibenzamide. 

The production of dibenzamide in the alkali-pyridine hydrolysis of 
the tribenzoyl derivative is accompanied by formation of ammonia, 
which was proved thus : The acid liquor containing pyridine, etc., from 
which the dibenzamide had separated, was evaporated to dryne??, 
the residue extracted while hot with alcohol .to remove pyridine 
hydrochloride, and the insoluble solid was then dissolved in water, 
rendered alkaline, and distilled into dilute hydrochloric acid, whicli wa? 

evaporated. About one gram of ammonium chloride was 
isolated in this way. 

In .the above alkali-pyridine hydrolysis, there was evidence ia 
several experiments of the presence of an oily intermediate amino- 
derivative, probably HO*C(-H 4 -OH(NH 2 )*NBz 2 , which appeared to be 
decomposed by hydrochloric acid, forming ammonium chloride, 
salicylaldebyde, and dibenzamide. 

By the cautious Iiydrolysis of the tribenzoyl derivative with aqueous 
alcoholic sodium hydroxide, one benzoyl group may be eliminattd 
forming : 


J^-^-Dihmzoylsalicylidenediaminef Cg 


P^^CH(NHBz)2 


Twelve grams of 0-A-A’^-tribenzoylsalicylidenediamine were mixed 
with 50 c.c. of water, 25 c.c. of 10 per cent, aqueous sodium hydroxide, 
and 150 c.c, of alcohol. The mixture, the colour of which was 
deep red and then changed to yellow, was agitated in the cold con- 
tinuously until the solid had completely passed into solution, which 
required about one and a-half hours. The solution was kept cool whO® 
very dilute hy^drochloric acid was stirred in. The dibenzoyl derivatiw 
was obtained in this way in a fairly pure state as a white, amorphous 
precipitate, which was washed. Ethyl benzoate was formed during the 
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hydrolysis, and was isolated by extracting with ether, etc The 
precipitate weighed 6-5 grams, melted at 185“, and was further 
unified by dissolving in a mixture of lo per cent, aqueoms alcoholic 
admin hydroxide and reprecipitating cautiously with dilute hydro- 
acid. ^ 

The sohrl, which melted at 192“ was practically pure, and was 
,.j,talhsedfrom hot methyl or ethyl alcohol or acetone by adding 
.vht petroleum gradually and allowing to stand. By either of these 
rethods, which are very wasteful, it was obtained in small, prismatic 

0 .3777, by Kjeldahl’s method, required 21'8c.c. iY/lO HCl N' = 8'08 
01442 gave 9-7 e.c. (moist) at 20“ and 700 mm. N= 7-69 
C’ciHisOaNj requires N = 8-09 per cent. 

^-^ DibenzoylsalicyHJenediamine is soluble in cold pyridine acetone 
ot alcohol, or acetic acid, and is insoluble in ether, benzene chloro’ 
,™, or light petroleum. Xt is only very slowly soluble in cold dilute 
pioous sodium hydroxide, forming a light yellow, sparingly soluble 
salt, but it is much more rhadily soluble in alkali in presence 
aqueous alcohol lu acetone solution it gives a characteristic 
■een coloration with alcoholic ferric chloride, and the colour changes 
purple on he.atmg, owing apparently to decomposition. 

Okcaxiu Laboratout, 

University of Liverpool, 


xi\.~Jj.xperments on the Synthesis of l-Metkyhydo- 
fi^xylidene- ^-acetic Acid. Part II. 

■ VicTou John HARprm, Walteh Norman Haworth, and 
William Henry Perkin, jun. 

Part X of this investigation (Trans., 1908, 93, 1075) a series of 

iur thl^'h undertaken with the object of 

ohed^' ascertaining whether it could be 

erystaliisation of its L 

-erim ts we ''' these 

je™.nts were in progress. W. Marckwald and R. Meth (Ber., 

^ired an acid 7*^” iff*^ '^**'*' problem, and had 

ydroxy-l methvi h*' V elimination of water from 

J 1 “^ethylc^c^ohexylacetic acid, 


6 N 2 
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which they pronounced to be l-raethylcyc/ohexylidene-4-acetie arid, 
CHJI6<^^5 ^HpC:CH-CO,H. 

They also showed that the acid may be resolved into its d- and 
/-modifications by the fractional crystallisation of the cinchonine salu. 
In subsequent communications (ilid.y 2035 and 2404) they described 
further experiments, which, in their opinion, clearly demonstrated that 
their view of the constitution of this acid was the correct one. On the 
other hand, Perkin and Pope (loc, cit.) pointed out that the eliminatioii 
of water from 4 -hydroxy- l-methylcyc?ohexylacetic acid may take place 
in a different direction from that assumed by Marckwald and Meth, 
and may lead to the formation of l-metbyl-A3-cyc?ohexene-4-acetic acid, 

CHMe<^^;;rc“>C-CH,-CO,H, 

and they expressed the opinion that this formula most probablj 
represents the constitution of the acid of melting point 41° 

if this view should prove to be correct, the acid would contaic 
an asymmetric carbon atom, and there would then be nothing reniark- 
able in its resolution into active modifications in the manner described 
by Marckwald and Meth. During the last two years, we have been 
engaged in a detailed investigation of the difficult problem of the 
constitution of this acid, and ffiave obtained experimental evidence 
which we think proves without doubt that the acid of melting point 41' 
is l -methyl-A3-c7/c?ohexene-4-acetic acid, andThat tb,c view of Marckwald 
and Jiloth that this acid is 1 -met hy Icy c?ohexylidene-4-acetic acid cannot 
be accepted as correct. 

The first indirect evidence of constitution was obtained during the 
course of a series of researches, which we hope shortly to publish, 
on the condensation of ketones with ethyl cyanoacetate in the presence 
of sodium ethoxide or piperidine. The reaction takes place in such a 
way that the enolic modification of the ketone condenses with the 
ethyl cyanoacetate (or cyanoacetic acid) with elimination of water, and 
the result is either the free condensation product or its sodiai 
derivative, according as to whether piperidine or sodium ethoxide has 
been employed : 

>C:C(OH)'C: + CN'CHo-COgEt — > 

^ >c:C‘C: >c:C‘c: 

CN'CH'CO^Et CN-CNa*C0Jt' 

When this interesting reaction was investigated in the case of 
cyc/ohexanone, it was found that condensation took place readilf 
and that elimination of water proceeded almost entirely in 
direction : 



;y.VTHESIS OF i-methtlcyclohexylidene-4-acetic acid. 1945 
!cH,<cHfc™>C(OH) + CN.CH,-CO,Et 

Ittat is to say. with the production of ethyl a-cya^o-Ai-eycIoWe- 

This cyano-ester is readily hydrolysed with formation of a-evano 
i-cjcIoto«acstic acirf, and this, on distillation, is decomposed 
[with elimination of carhon dioxide and formation of Ai-cycloAe*ene- 


CH. 


When this nitrile is hydrolysed under the condiLns described 
in detail in the experimental part (p. 1959), it yields d‘-cycIoWe. 

actiic acidy 

which melte at 38°. Whilst then the condensation of cyclohexanone 
with ethyl cyanoacetate proceeds almost entirely in the direction 
described above, the product nevertheless contains small quantities of 
the isomeric etkyt cyano(iyc\Qhexylid'eneacetatey 

^S2<^H^.Qg'>c:c(C]sr)«co3Et, 

ind from this a small quantity of a nitrile is obtained which, on 
Ijdrolysis, yields cyalokexylideneacetic acidy 

[which melts at 91° 

These acids of melting points 38° and 91° are identical with the 
icids which Wallaeh {Annalen, 1907, 353, 292) obtained by the 
shmmation of water from cyc^ohexanolaeetic acid : 

If, /CH,-CHs^ ^ 

^^-‘^^/^^^oHe.xeneacetic acid (m. p. 38=). 
liyc^HftxanoIasetic acid. m PR n- 

^ ^H^2>C.ch.CO,H 

... °y°^>Heiylideneacetic acid (m. p. 91") 

tetibcd ester and cyc&hexanone condensation just 

»• ..it” tS"* “t '■"“I'”””" ■>*k.«.»l«,.U, ,dd, 

“itation of these acids i. w '' ' question of the con- 
"■•UachlfocoJ) tL «'‘^efully investigated by 

it is oxidisid with ci/ofohexanone 

oxidised with permanganate, and if is therefore evidently 
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cyclohexjUenG-i-Siceiie acid. The nature of the change which takes 
place when the acid of melting point 38^, is oxidised by permanganate 
has proved to be much more difficult to understand. The product of 
oxidation contains a volatile oil, the semicarbazone of whict 

has the formula and the melting point 203-204^ and the 

oil on oxidation with chromic acid; yields glutaric acid. Wallach at 
first expressed the opinion that the substance was either 


prr or 

1 -Methyl- A^-cJ/c/ohexen-2- one. 


Tetrahy d robe d zaldeh y de. 


Ilia later paper (Annahn, 1908, 359, 310), he shows that this 
substance is neither l-methyl-A®-cj/c?ohexen-2.one nor tetrahydrobem- 
aldehyde, and suggests that its constitution is possibly represented by the 

formula 

Experiments on the oxidation of the ester of the acid of laeltiug 
point 38°, which are described below, clearly indicate, however, that 
the substance C^HioO is ^UJc\opentene methyl ketone, 


CH^-CH 


and this view is in harmony with the fact that this ketone yields 
glutaric acid when it is oxidised with chromic acid. 

When ethyl A^-cyc/ohexeneacetate is oxidised by ozone in chloroform 
solution in the presence of water, it is converted into an ester, whieh 
gives in alcoholic solution with ferric chloride a violet coloration, and 
the formation of which may he doubtless expressed thus : 






This ester is readily decomposed by boiling dilute sulphuric acid 
with elimination of alcohol and carbon dioxide and formation of a 
ketone, C-H^qO, which yields a semicar bazone of melting point 
203—204°, and is evidently identical with the ketone possessing these 
properties which Wallach prepared in the manner just described, 
have no doubt that this ketone is A^-cyc?opentene methyl ketone, and 
that its formation is due to the following series of changes. 


CH,< 


CH,-CHO 

ch‘-ch/ 


CO-CHj-COjEt CH2< 


OHj-OHO 

GHf-OH/ 


COMe 


CH,< 


CHg-CH 

CHg-C-COMe 


Some years ago (Trans., .1890, 57, 242), Marshall and Perkm 
prepared a methyl derivative of this ketone by a very 
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coudensation, namely, from ethyl diacetyladipate by the action of 

alcoholic potash. , 


_9Hj-CHa'COMe 


CH,< 


■CH,-CMe 


CH,,'CH(C02Et)-C0Me 

CH;'CH(COaEt)-COMe CHa'CHj-COMe" ' ““2 ^CHs,-C-COMe’ 
end this latter ketone has properties very similar to those of the 
ketone C^HjqO. 

When the method of formation and properties of the acid of melting 
joint 38", its behaviour on oxidation, and its isomerism with cydt 
jesylideneacetic acid, m. p. 91°, are taken into account, there can no 
onger be any doubt that Wallach's view that it is A'-cycfohexeneacetic 
icid must be accepted as correct. But this acid is practically the sole 
iioduct of the hydrolysis of the ester which is produced when eyclo- 
lesanone is condensed with ethyl cyanoacetate (p. 1945), and it follows 
herefore that this ester must consist almost entirely of ethyl orcyam- 
\yc)^c\ohexe7ieacetate, 

«H2<C5:cl®>C-CH(0N)-C02Et. 

Thi.s point is, however, so important that we confirmed it by iuvesti- 
fitiDg the action of sodium and methyl iodide on the cyano-ester, and 
.btained an almost quantitative yield of ethyl o.■cyano-o.-^^^.cyc\ohlxene- 
no^ionate, 


CH,< 




>C-CM6(CN)-C02Et. 


The description of this substance and of its decompo.sition products, 
nd also of the analogous derivative obtained with the aid of (u-bromV 
cetophenone, will be found on pp. 1968 and 1961. The formation of 
hese substitution products can only be explained on the assumption 
hat the original ester contains the grouping -CtI(CN)-CO,Et • the 
iomeric ester, ’ ^ ^ 


f'TT 


;2>c:c(CN)-c05Et, 


Itich might, conceivably, result from the condensation of cyclo- 
esanone with ethyl cyanoacetate, does not contain a hydrogen atom 
:placeable by sodium. We now investigated the action between 
■methylcyciobexan-i-one and ethyl cyanoacetate in the presence of 
idram ethoxide or piperidine, and found that the condensation 
fidently proceeded in a similar manner to that already described in 
le case of cyclohexanone, and there was no reason to doubt that the 
fo uct was ethyl ’’■■cyano-l-rMlhyl-^^-e.jcXohexene-i-acetate, 

^^“<CH2"c5^C-CH(CN)-C02Et, 

sd not ethyl a-cyano-l-Tnethylc^(?/ohexylidene-4- acetate, 

'’2“<cS:c&>C-C(CN)-CO,Et. 
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This view was, however, controlled by investigating the behavior 
of the ester with sodium and methyl iodide (p. 1972), when aj 
almost quantitative yield of ithyl-a.-oyano-o.-\-rmlhyl-^^-oyc\o}uxtM-l 


' CHMe<^g-‘5>C-CMe(CN).CO,Et, 

was obtained, and a similar substitution product resulted from tht 
action of biomoacetophenone on the sodium derivative (p. 1966), 
Ethyl a-cyano-l-metbyl-A3^ycfohexene-4-acetate is readily hydrolysed, 
and the free acid is decomposed on distillation with elimination i>[ 
carbon dioxide and formation of \-Tmthyl-Ci.^-ayo\ohixene-i-aeetoMM,. 
When this nitrile is digested with alcohol and sulphuric acid and th, 
resulting ester hydrolysed, it yields l-rmthyl-^^-cyoXohexme-UcA 
acidf 


The acid obtained in this way melted at 41^ and was found bv 
direct comparison to be identical with the acid described by MarckwaH 
andMeth (^ev., 1906 , 39, 1171) as l-metbylc2/c/ohexylidene-4 -acetic 
acid. During the investigation of the condensation of cyclohexanone 
and ethyl cyanoacetate (p. 1945), we were able to isolate from tk 
product, not only A^-cycZohexeneacetic acid (m. p. 38®), but also very 
sfiiall quantities of cyc^ohexylideneacetic acid (m. p. 91®) : 




,H and 


In the present case, however, 1 -me bhyl-A*-ci/c2oh6xene-4 -acetic acid 
appears to be the only acid formed, since, in spite of careful search, we 
were unable to isolate even traces of l-methylcyc7ohexyIidene-4-acetic 


acid, 

CHMe<^^2;CH3>c:CH-C02H. 

Whilst, then, the experiments described above seem to us to be very 
strong evidence that the acid of Marckwald and Meth (m. p. 41 ) is 
l-methyl-A''^-cyf’/ohexene'4-acetic acid, we have carried out a further 
investigation of this acid with the view, not only to emphasise this 
point, but also clearly to establish the fact that this acid is in sH 
respects the counterpart of Wallach’s A^-cyc/ohexeneacetic acid (m- P- 
38®). Probably the most characteristic property of A^-cyc^ohexene 
acetic acid is the behaviour of its ester with ozone (p. 1946), and 
have found that, under the same conditions, 1 -methyl- A^-cyc^ohexene 
4-acetic acid (m. p. 4P) behaves in an exactly similar manner. ^ 
the ester of. this acid is oxidised with ozone in chloroform 
and in the presence of water, it is converted into an ester w 
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yields an intense violet coloration when ferric chloride is added to its 

alcoholic solution. 

There can be little doubt that this ester is ethyl ^-aldekydo-^-lceio- 
{sooctoO/tti and that its formation is due to the following change ; 

CHMe<^gCc®>C-CH2-CO,Et 

CHMe<«g^:Cm>/CO-ci,.CO,Et. 

When this ester is digested with dilute sulphuric acid, it is 
decomposed with elimination of alcohol and carbon dioxide and 
formation of a ketone, CgHjgO, which yields a semicarbazone (m. p. 
207-209"), and is obviously a simple homologue of the ketone. 

obtained under similar conditions from cycZohexeneacetic acid 
(m. p. 38° : compare p. 1946). The formation of this ketone is readily 
understood from the following scheme : 


/CO*CH 


a'COgEt CHMe<™2;^™/COMe 




>C-COMe 


and the ketone, CgHjgO, is therefore \-7i/iethyl-^^~^~cy(i[opentene methyl 
ktione. 

While these experiments were in progress, we were struck with the 
similarity in structure between )3j8*dimethylacryiic acid and 1 -methyl- 
ene ?ohexylidene-4'acetic acid ; 


^^>C:CH-CO,H and CHM6<^“2;«H,>c:CH-CO,H. 

Now it is well known that ethyl )8^-dimethylacrylate, like all esters 
containing the group >C:CH-C 02 Et, readily condenses with ethyl 
sodiocyanoacetate with formation of the sodium derivative of ethyl 
cyano<limethy]glutarate, C02Et-C{CN)Na*CMe2*CH2*C02Et (Perkin 
and Thorpe, Trans., 1899, 75, 901). Since this reaction is not shown 
by acids like l-methyl-A3-cj^cZohexene-4-acetic acid, which contain the 
double linking in the ^y-position, it was thought that valuable evidence 
of structure might be obtained by employing it in connexion with the 
present investigation. We therefore digested the ester of the acid of 
aielting point 41° with ethyl sodiocyanoacetate for several hours, but 
no additive compound was produced, and practically the whole of the 
aci was recovered unchanged. When the same experiment was made 
^ith ethyl Abe^efohexeneacetate, 

J^>C-CH2»002Et, 

^bich admttedly contains the double linking in the /Sy-position, an 
exactly similar result was obtained, and no trace of an additive com- 
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pound was produced. TMs experiment is not only strong evidene^ 
that the acid of melting point 41^^ cannot be l-methylcyc^hexylideoe. 
4 acetic acid, but it is also a further example of the striking 
similarity in properties between this acid and^ A^-cycfohexeneaceticacid 

We next examined in detail the evidence brought forward by 
]\Iarckwald and Meth in support of their contention that the acid 
{m. p. 41°) is l-methylcyc/ohexylidene-4-acetic acid. In the 6rst phcg 
these investigators {Ber., 1906, 39, 1175) state that the acid yields 
methylc^c/obexanone and potassium acetate when it is heated with 
potassium hydroxide and a little water, a change which they 
obviously assume to be due to disruption at the double linking by 
hydrolysis : 

CHMe<^”2;CH2>c:CH-GO,H 

CHMe<^|2;^g2>cO + OH^-CO.H. 

We have repeated the experiment and can confirm the result but 
we find that, in order to bring about this change, the acid has prac- 
tically to be fused with potassium hydroxide. The acid may be heated 
at 210° with 90 per cent, aqueous potassium hydroxide without any 
apparent change, but, when distilled with potassium hydroxide and a 
trace of water, it is ultimately decomposed with formation of methyl- 
ci/c^ohexanone and potassium acetate. Perkin and Pope (Proc., 1906 
22, 108) have already pointed out that it is well known that jSy-un- 
saturated acids, like* l>methyl-A''^-cyc^hexene-4-acetic acid are, not 
infrequently, converted by treatment with strong alkali into a/S-un- 
saturated acids, and that this isomeric change may have taken place 
in the case of Marckwald and Meth's acid prior to the decompositioo 
into methylcyc^ohexanone and acetic acid ; in a later paper (^sr., 
1906,39, 2036), Marckwald and Meth acknowledge the justice of 
this criticism. This behaviour with potassium hydroxide is, in fact, 
strong evidence in support of our view that the acid is 1-metbyl-A’- 
6’^c/ohexene-4-acetic acid, since, if it were l-methylc^c^ohexylidene-T 
acetic acid, it might be expected to yield methykyc/ohexanone when 
boiled with strong aqueous potassium hydroxide much more readily 
than is actually the case. 

In their second communication (5er., 1906, 39, 2036), Marekw&lii 
and Meth show that the acid of melting point 41° is decomposed oa 
distillation with elimination of carbon dioxide and formation of a 
hydrocarbon, which, as they suggest, is doubtless l-methyl-4-methyIeDe’ 
cyclohexane, 

and they regard this as evidence that the double linking in the acid 
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„ust be in the side-chain, and that therefore the acid must be 
l-metlijIryc/ehexyhdene-4-acetic acid. But Wallaeh (Anmfen 1908 
360, 27) has shown that A'-cyclohexeueacetic acid is decomposed by 
Iry distillation into carbon dioxide and methyleneoycfohexane ; 

Li he makes the general statement that, when acids' of this type 
tre di-stilled, there is a tendency for the double linkinc^ to chanL 
krom the ring to the side-chain. It follows therefore that the 
fceliaviour of 1 -methyl -A -cyc^ohexene-l-acetic acid in this respect 
ks quite normal, and that the formation of l-methyl-4-methylene 
^yfei.exane by distillation cannot be used as an argument in favour 
U the view of Marckwald and Meth that this acid is l-methyl 
Mohexyhdene-4-acetic acid. Very strong evidence against this 
view IS the behaviour of this acid (m. p. 4P) on oxidation with 
periiiiin^^aijabe. It this acid has the constitution 

it should behave, on oxidation, like other acids containing the ^roun 

aldehyde (or ketone and oxalic acid. In agreement with this view 
ihe observation of Wallaeh (A?inalen, 1907. 353, 289) that evr/o 
hexylideueacetic acid (m. p. 9P) readily yields cyclohexanone when it 
la oxidised with permanganate : 






but Marckwald and Meth (ilcr., 1906, 39, 2037) specially mention 
tb,t ihoy were unable to obtain l-methylcyclohexan-4.one from the 
acid of melting point 41“ by oxidation, and, although we have 
mvestigated the behaviour of this acid towards permanganate under 
a variety of condrtion.s, we have never succeeded in demonstrating the 
ormation even of a trace of methylcycfohexanone. We cannot there 
ore confirm the atat t of Wallaeh and Evans (Annakn, 1907. 

(m u JV?;, P™duced when the acid 

Ltn^' V I , permanganate, and are of opinion that the 
ke 06 which these investigators obtained was l-methyl-A3,4., - 

P ne methyl ketone, the formation of which may well be 
3»umed take ^ace according to the following scheme : 


CHMe<^ 




!Hj-C-COMe 


■fC0,-i-H„O. 
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This process is, in fact, very similar to that which is known to takg 
place when acid is oxidised by permanganate 

(p. 1946), or when its ester or the ester of 1 -methyl' A*-cyc?ohexene- 
4'acefcic acid is treated with ozone (compare p, 1946). 

In their last communication on l-methylcyc?ohexylidene-4-acetic 
acid (5er., 1906, 39, 2405), Marckwald and Meth deduce fre^ij 
evidence which they state removes any possible remaining doubt that 
the acid of melting point 41° is l-'methylcyc^ohexyUdene-4-acetic acid 
They point out quite correctly * that cinnamic acid, 
CeH^-OHICH-OOgH, 

is decomposed when it is treated with sodium carbonate and bromine 
water with separation of w-bromostyrene, CgHg*CH.‘OHBr, and state 
that their acid of melting point 41° under the same conditions and in 
the cold yields in an exactly analogous manner the bromohydro 
carbon, 

CHMe<™2;^®2>.c;cHBr. 

If this were correct, this experimental evidence would no douht 
strongly support their view that the acid of melting point 4P h 
l-methylcyc/ohexylidene‘4-acetic acid. But March wald and Meth 
have been deceived by appearances. It is true that the addition of 
bromine water to the cold solution of the acid in sodium carbonate 
causes the immediate separation of a heavy oil, just as in the case 
of cinnamic acid ; hut this oil is not a bromohydrocarhon. 

If the product is left in a cool place, or, better, extracted with 
ether, the oil soon solidifies, and, after crystallisation, melts at 
103°. 

Analysis shows that this beautiful substance has the formula 
C^H^gOgBr, and is a bro mo-lactone. 

Th^t it is a lactone is shown by the fact that, whilst insoluble in 
cold sodium carbonate, it dissolves in warm dilute potassium hydroxide, 
and, when digCvSted with excess of alkali hydroxide, it is converted into 

Except that the conversion of an uusaturated acid into the bromohydrocarbcii, 
by treatment in sodium carbonate solution with bromine water, surely does not lab 
place in the way they rev)i'esent, namely, 

R*CHBrCIIBr‘CO.^H R CHiCHBr. 

1 ho probable course of this important change seems to he the addition, in the first 
place, of hypolnomous acid to the double linking, followed by the formation of tfi* 
biojno-^'lactoiie, which then decomposes with elimination of carbon dioxide aoi 
sei>aration of the bromohydrocaibon : 

R-CH-.CII-CO.H R-CH(0H)*CHBr’C02H 

R-CH'CHBr 

1 I 

0— CO 


R-CH:CHBr+COr 
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the corresponding dihydroxy-acid, The formation 

of the bromO'lactone is readily understood from the scheme : * 

CHMe<^Hfc™>C-CH,-CO,H + Br-OII = 

yCH^-OH-^^O — CO 

iD(l is in strict accordance with the view that the acid of melting 
point IT* is l-methyl-A^-ci/c/ohexene-l-aeetic acid. 

The dihydroxy-acid obtained by hydrolysis with potassium 
hydroxide is doubtless 3 : i-dihydroxij-l-methylcyclohexaneA-acetiG 
i.dd, 

March wald and Meth (loc, cit.) claim to have proved that the pro- 
duct of the action of bromine water and sodium carbonate on the acid 
of melting point 41° is 4-bromo-l-methylmethylenec^cfo hexane (com- 
pare p. 1952) by studying its behaviour with water at 140 — 150° 


^ Tins bromo-lactoiie may, of course, be a 3-lactone of the formula 


/CH/CHRrv 

CHMe< ^ >C-CH,. 

CH,/ I I " ’ 

“ 0— CO 

and, ’.vhcQ the similaiity in structure between this substance and the 3-lactone of 
6-liydroxyiscipropylmalonie acid, 

CH3. 

>C-CH-CO,H 
CH./ i 1 

o-co 

iMoldrtim, Trans., 1908, 93, 598), is taken into account, tli^s view’-, although im- 
[tollable, is not at all impossibie. 

Wallach 1907, 353, 289) has, however, shown that both Abci/c?ohexene- 

uvtic acid and ci/cZohexylideneacetic acid yield the same bromo-acid on treatment 
with h3-drogen bromide : 




CHoC' * and CIl/ 


CHg’CH; 




011^‘Qe/ 
yield CIl3<; >CBr-CHvCO,H . 

NpH -PH 


CrCH'COoH 


CH2-CI12' 


It is therefore [irobable that the addition of liypobromous acid to l*methyl- 
iexcne-4-acptic acid takes place in the direction 


CHMe^ 


^CH2-CH(0H). 


^CH,- 


.>CBr*CH.-C02H, 
'Ch/ 


>ttivhieli case a bTomo.7.1actone would resnlt 
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They obtained in this way a substance, the semicarbazone of whiclj 
corresponded with that of hexahydro-/i-toluaidehyde, 
CHMe<^g*;cy2>0H-CH0, 

ari'l they therefore concluded that this substance had been produced. 

Wallach (Annalen, 1906, 347 , 346), who first prepared this 
aldeliyde in small quantities, states that the melting point of ^ 
specimen of the semicarbazone after crystallisation from water wa? 
154 -156“ . 

As the formation of this aldehyde was not in accord with the 
constitution ascribed by us to the bromo-lactone, which is the actual 
product of the action of bromine and sodium carbonate on the acid of 
ineltinfT point 41°, we heated this lactone with water at 140— 15fp^ 
and found that it was converted almost quantitatively into a ketom, 
which yielded a semicarbazone of melting point 167°. We were 
ultimately able to prove that ,this ketone is 1 : 4-dimethy]ry4 
hexam2-one, 

This ketone has recently been described by Sabatier and Mailbe 
{Compt. rend., 1906, 142 , 553), who obtained it from ;?-xylenol by 
reduction with hydrogen in the presence of nickel and subsequent 
oxidation of the resulting 1 : 4-dimethylcyc^ohexan*2-ol : 

We have prepared a pure specimen of the ketone (b. p. 176°) by 
this method, and converted it into the semicarbazone, which, melted al 
155-’, hut, after several crystallisations from methyl alcohol, tbe 
melting point rose to 167°. On comparing this ketone with the 
ketone which we had obtained from the bromo-lactone by the action of 
water at 140—150°, it was at once clear that the two specimens were 
identical. Thus, for example, when the semicarbazones were mixeil, 
there was no alteration, in melting point. There can be little doubt 
that the substance which Marckwald and Meth described as 
hexahydro-jo-tolualdehyde was, in reality, 1 : 4-dimethylc^cfohexiD- 
2-one, and the low melting point which they appear to have observed 
for the semicarbazone was due to that derivative not being quite 
pure. 

In order to be still more certain on this point, we have prepared 
hexahydro-p-tolualdehyde by a new method, namely, from 4-bromO' 
l-methyJc^c^oliexane, 

by treatment with magnesium and orthoformic ester (p. 1974). 
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■Jhe semicarbazone melted, after crystallisation from dilute methyl 
ilcohol, at 154°, as stated by Wallach (Annahnj 1906, 347, 346), 
nci, when this was mixed with the semicarbazone of the substance 
,ro.Iuced from the bromo-lactone by the action of water at 140^150° 
ho mixture melted at about 138°. ’ 

The formation of 1 ; 4-dimethy]cyc/ohexan-2-on0 from the bromo- 
ictooe by the action of water at 140—150° is readily explained by 
he following series of changes : 


/CHg-CH^O— 00 

’HMer >CBr'CH, 

\ch,-ch/ ^ 


CHMe 




\ 


OH„‘ 


“CH. 


>0Br-CH,-CO„H 


iid the production of 1 : 4-dimethyIcj^cfohexan-2-one in this way is 
gain BtroDg evidence in favour of the view that the acid of melting 
(oint 4r is l-methyl-A3.(;yc;(,i)ejjg^g.^.,j(jgj.ji, 

In order to demonstrate, in this respect also, the complete 
nalogy between this acid and A^-cyclohexeneacetic acid (m. p. 38°1 
,-e have submitted the latter to the action of sodium carbonate and 
romme under exactly the same conditions and with a precisely similar 
ssult. 

The addition of bromine water to the solution of this acid in 
xlium carbonate causes the immediate separation of an oil, which 
rystallises with difficulty, melts at about 70°, and is a bromo- 
ictone of the formula C,HijO,Br. When this bromo-lactone is 
rated with water at 140-150°, it is decomposed with formation 
t l-methyIc7/cfoheian-2-one : 


CH, 


/' 


CH^-CH^O— -CO 
/CBi-CH, 




on. 


/CH.3-C0 




^CHMe, 


oebaviour which is exactly analogous to the conversion of the 
DIO actone, CgHj^OgBr, from tho acid of melting point 41° into 

: ‘**aimethylcyc/c)hexan- 2 -one. 

liK,' above experimental evidence proves con- 

:-aceti/. l-methyI-/^3.,^o/ohexeDe. 

tlie view of Mai:ckwald and Meth that it is 
y *^yo?ohexyhdene-4-acetic acid must be abandoned. 



1956 HARDING; HAWORTH, AND PERKIN : EXPERIMENTS ON 'TBi; 

It follows therefore that, in spite of the interesting and valuable 
work of these investigators, the problem of the resolution of ^ 
substance of the type 

“>c;c:c<“ 

(compare Trans,, 1908, 93, 1075) still awaits solution. 

Kxpekimental. 
a Cy(^nO’C^'^-c^dohexeneacQtic Acid, 
CH,<™^7c']^>0-CH(CN)-CO,H. 

In preparing ethyl a-cyanO'A^-c^/c^ohexeneacetatc, ethyl cyanoacct^tc 
(56 grams) was added to a solution -of sodium (12 grams) in alcohol, 
and, after heating to boiling, cyclohexanone (54 grams) was added; 
as soon as the sodium derivative had passed into solution, the product 
was rapidly cooled, diluted with water, acidified with hydrochloric acid, 
and extracted withVther. The ethereal solution was washed with 
dilute sodium cai bonate (il), dried and evaporated, and the residue 
distilled under reduced pressure, when, after some unchanged cfk. 
hexanone had passed over, ethyl a-cyano-^^-cydohexeneacetate graiD?( 
distilled constantly at 174725 mm. as a viscid oil possessing the odour 
of a nitrile : 

0T698 gave 10-8 c.c. Ng at 18° and 774 mm. K ^ 7-5. 

• ^ 11^1 requires N = 7-2 per cent. 

When the mixture of the sodium derivative of ethyl cyanoacetate 
and cyc/ohexanone (prepared as described above) is boiled on the 
water-bath for an hour, it becomes reddish-brown, and a sodium salt 
separates. 

If the product is decomposed with acid and the ethereal extract 
treated with sodium carbonate, it yields a neutral oil and an acid. 
The neutral oil contains cyclohexanone, A^-cyc/ohexeneacetoDitrila 
(p. 1959), and a small quantity of ethyl a-cyano-A^-cyc/ohexene 

acetate. 

The sodium carbonate extract yields, on acidifying, a viscid syrup, 
which, when cooled in ice and salt and stirred, soon solidifies, and, 
in contact with porous porcelain, the oily impurity is gradually 
absorbed, leaving a solid residue of crude a-cyano-A^-cycfohexeneacette 
acid, which is best purified by recrystallisation from benzene : 

0-1302 gave 0*3096 COg and 0*0760 H 2 O. G = 65*6 ; H = 6*’4 
0*1502 „ 11*4 c.c. N 2 at 21° and 775 mm. K =* 8*5. 

CgHiiO.N requires C = 65*5 ; H = 6*6 j N = 8*5 per cent. 

a‘Cyano-dk^-cyc\ohexeneaceiic acid separates from benzene in 
needles, and melts at 109 — 110° It is almost insoluble in ’ 
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t more readily so in hot, water, and crystallises, on cooling, in 
regular groups of needles. It does not react with hydrobromic acid 
, the cold, but its solution in sodium carbonate instantly decolorises 
Efmanganate. Its solution in strong potassium hydroxide gradually 
}{?omposes with separation of oyc^ohexanone. ‘ ^ 

When tbe sodium carbonate extract (A) (p. 1956) is acidiHed and 
itracted with ether, a yellow syrupy acid is obtained in quantity 
hich, on long standing, partly crystallises. This was left in contact 
ith porous porcelain until free from oil, and reorystallised either 
om water or by adding light petroleum to its solution in ether : 

L 0-1143 gaye 0-2376 COj and 0-0691 H„0. 0 = 56-6 - H = 6-7 

II. 0-1125 „ 0-2330 COj „ 0-0706 H^O. 0 = 66-5 -H = 6-9 

III. 0-1199 ,, 10-2 c.c. Ng at 12° and 753 mm. N = 9*5 

IV. 0-1575 „ 13-2 O.C. Ng „ 17° „ 752 mm. N = 9-6 

CiAoOjNg requires 0 = 56-8 ; H = 6 - 8 ; 17 = 9-4 per cent. 
Analyses I and III were made with substance which had been 
crystallised from water ; II and IV from ether and light petroleum 
The basicity of this acid was determined by titration with deci- 
irmal sodium hydroxide, when 0-2441 neutralised 0-0330 NaOH 
lereas this amount of a monobasic acid, C,,H,„0,17„ should 
ntralise 0-0340 KaOH. This curious acid ha^ the coCiS 
ano-A'-cyrfohexeneacetic acid + cyanoacdtic ester + water : 

CgHiiOgll + OsH^OgN + HgO = Oi^Hg^O^Nj, 
d was obtained on several occasions and always with the same 
operties, so that it is doubtless a dednite substance. 

When It 13 boiled with sodium carbonate, it is decomposed into 
-cyano-A'.cyciohexeneacetic acid and an oil, which is evidently 
pmoacetio ester. It is difficult to assign a satisfactory constitutional 
)rmiila to this acid. 

During the course of an experiment in which cyrfohexauone and 
tyl cyanoaratate were condensed in methyl-alcoholic solution the 
suiting crude methyl a-cyanoA'-cycfohexeneacetate gradually de- 
isited a small quantity of a crystalline substance. This was collected 

0-1366 gave 0-3724 COg and 0-0971 H„ 0 . 0 = 74-4 -H = 7-9 
„ 7-Oc.c. Ngat 16°and 755 mm. N = 5-8 
CisHeAN requires 0 = 74-1 ; H = J- 1 ; 17 = 5 .^ per cent. 

s -“w liir" — , 




It was not further investigated. 
XCiii. 


6 0 
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Th» Condeneation of eja\oHexan<rM vyith Ethyl Gyanoacttate ani 
Cyanoacetic Acid in the Presence of Piperidine. 


When equimolecular proportions of eyefohexanone and ethyl ejan^ 
acetate are mixed with a few drops of piperidine and allowed to bUbI, 
condensation takes place readily with separation of water. 

The product is heated for two hours on the water-bath, dUutedititk 
water Ld extracted with ether, the ethereal solution well washed sin 
dilute’ hydrochloric acid, dried and evaporated, and the pale yell« 
distilled under reduced pressure, when a good yield of ethyl a-, 
^^he^neacetatc (p. 1956), distilling at 165-167715 

obtained : 


■ci/aR^ 


0*1393 gave 0*3463 COg and 0*0947 HgO. C — 67 9 , H* 
0*1836 „ 12*2 c.c. Kg at and 754 mm. N = 7*7. 


= 7-7. 


yia/inirpii 


n = 6f(-4: H = 7-8 : 


a-Cyano-^‘-cyclo!iexeneacetic acid is readily obtained directly wka 
cyclohexanone (7 grams) is added to a mixture of cyanoacetic «di 
(6 grams) and piperidine (8 grams). The mixture is allowed to sUiil 
for two hours, and then heated on the water-bath for one hour. 

After diluting with water, the product acidi6ed, is extracted wii 
ether, the ethereal solution well shaken with sodium carbonate, ib 
alkaline solution acidified, and again extracted with ether. Tb 
ethereal extract deposits, on evaporation, a good yield of crude a-cy» 
Ai-cycfohexeneacetic acid, which, after crystallisation from beoMe, 

melts at 109 — 110^. 


Fthyl a-Cyano;l3-ben2oyl-a-^'^-cyc\ohexenep'opionaU, 

CH,<™*“™>C-C(CN)(CO,Bt)-CH,-CO-CA- 

This crystalline substance was prepared with the object of provin*, 
the identity of the oily esters (ethyl a-cyano-A^-f^cZohexeneaeeM 
obtained by the condensation of cyc/ohexanone with ethyl cyaDoacets* 
in the presence of sodium and piperidine respectively (cpmpare p. m 
and the last section). In each case, the ester (10 grams) was miisi 
with sodium (1*2 grams), dissolved in alcohol, and then «-bromoacet^ 
phefione (10 grams) gradually added to the yellow solution. 

Decomposition commences in the cold, and is completed by*heati^ 
on the water-bath for fifteen minutes. The product is dilute 
water, extracted with ether, the ethereal solution washed we 
evaporated, when a syrup remains, which, if rubbed under water ^ 
a sharp glass rod, gradually, crystallises. The mass was left 
with porous porcelain until quite hard, and then crystallise 
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m light petroleum, from which it separated in crusts melting at 

)1560 gave 6'4 c.c. Ng at 24® and 760 mm. N = 4 * 6 . 

A requires N = 4*5. 

Experiments showed th^t the derivatives which resulted in the above 
;nner from the cyano-eaters, obtained by the sodium and piperidine 
ids lisa tions, were identical in all respects. 


A^'cyclo5<ja:fi»eflce«om7nfe and ^'^-cycloHexeneaceiic Acid, 

j-Cyano-A^-cye^hexeneacetic acid is readily decomposed on slow 
filiation under a pressure of 90 mm., with elimination of carbon 
ixide and formation of A^-cyc/ohexeneacetonitrile, which distils at 
put 120 — 160 ® in the first instance. The temperature then rises 
pidly, and, if the distillation is continued under 15 mm. pressure, a 
iill quantity of a viscid oil is obtained, which crystallises, and the 
salination of which is not yet complete. The nitrile was purified 
repeated distillation, and then analysed : 

^ 0985 gave 10‘2 c.c. Ng at 11® and 748 mm. 12-1. 

CgHjjN requires N = 1 1 -6 per cent. 
\'-cycloIl6xenmcetomlrUe is a colourless liquid, which distils at 
rao mm., and has the pungent odour characteristic of nitriles ; it 
abines with hydrobromic acid, with formation of an oily hydro- 
mide. ^ 


Vgdrohjm.-The conversion of the nitrile into the corresponding 
1 appears to take place best under the following conditions 
the nitrile (20 grams) is digested with twioa its volume of alcohol 
Uming20 per cent, of sulphuric acid, for thirty-six hours, the’ 
duct IS diiuted with water, extracted 'with ether, the ethereal 
.tioa washed well, dried, evaporated, and the residue distilled under 
mm. pressure. The distillate, which consi.sts of ethyl A^-oyclo. 
enescctate and some unchanged nitrile, is digested with alcoholic 
ish for twenty minutes, diluted with water, and the unchanged 
16 and amide removed by extraction with ether.* The aqueous 
ition was evaporated until free from alcohol, cooled with ice, and 

bed wTb ™ separated, which, especialfy if 

ed with a glass rod, soon solidified. It was collected, washed 
. ramed on porous porcelain, and distilled under diminished 


' "toetf in which separated 

“'oi. 1907, 363, 292 / ^'”*°® Wallacb, 


602 
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0'1282 gav6 0*3228 CO 2 0*0960 HjO. C*=68'6^ H»8'4. 

CgHjgOg requires G = 68*6 ; H = 8’6 per cent. 

at about 38®, distils at 145® (17 

and is identical with the acid of this constitution described ^ 
Wallach {Annahn, 1907, 363, 290), and which he obtained by* 
entirely different process. In order to be certain of the identity, ^ 
acid, prepared as described above, was left in contact with fuajj, 
aquwus bydrobromic acid, when it was converted into ^-broia, 
cj/c^ohexylacetic acid, which, after crystallisation from light petroleiu 
melted at 89 — 91° : 

0*1512 gave 0*1270 AgBr. Br«35'7. 

CgH^gOgBr requires Br = 36 1 per cent. 

Waliach {loc. cit,) gives 89 — 90® as the melting point of this bromj 
acid. We were also able to confirm Wallach’s observation 
A^'cyc/ohexeneacetic acid does not undergo isomeric change viw 
boiled with strong alkalis, since, even after digesting for sixty 
with concentrated aqueous barium hydroxide, more than 75 per cent 
of the acid was recovered unchanged. 


Oxidation of Ethyl A^^cycloIIexeneaceiate hy Means of Ozmt 

Wallach [Annalen^ 1905, 343, 53; 1907, 353, 294; 1908,359, 
287) has shown that A^-cyc?ohexeneacetic acid is converted li] 
oxidation with permanganate into S-ace by 1 valeric acid, 
COMe-CHg-CHg-CHa-CHs-COjH, 
a decomposition which clearly proves its constitution, but, as it m 
important to demonstrate the complete analogy between this acid ^ 
l-methyl-A3-cycZohexen^4-acetic acid (p. 1948), we carried out a seriei 
of experiments on the oxidation of its ester by ozone. 

For this purpose, the ester (5 grams) was dissolved in twice its voliiB 
of chloroform in a wide test-tube, a little water was added, and thfl 
ozone passed for several days and until it escaped freely. 

The chloroform solution was diluted with ether, washed with scdio 
carbonate, dried, and the chloroform and ether removed by distill&tl 
under reduced pressure, when a neutral oil was obtained, whicM 
alcoholic solution, gave an intense blood-red coloration 
ferric chloride, and there can be little doubt that this consist 
essentially of the compound 

CHO-CH^-CH^'CHg-CH^-CO-CHg-COjEt 
(compare p. 1946). No attempt was made to purify and 
substance, and it was at once digested with dilute sulphuric aci 
distilled in steam, when a volatile oil passed over, having the 
odour char acteristic’bf unsaturated ketones, and yielding a semicar a 
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icb, after two recrystallisationa from alcohol, melted with decom- 

;ition at 203-^205°: 

) 1439 gave 0*3021 COg and 0-1073 HgO. 0 = 57*3 ; H = 8‘2, 
CgH^sONj requires C = 57*5 ; H = 7-8 per cent, 
t is explained in the introduction (p, 1946) that there can be little 
ibt that this volatile ketone has the formula 

[ is therefore A^-c^^c^opentene methyl ketone. It is most probably 
itical with the ketone which Wallach {Annalen, 1907, 353 , 293) 
lined by the oxidation of A^-cyc/ohexeneacetic acid with perman- 
ate, and which also yielded a semicarbazone of melting point 
^204“ Wallach made the important observation that this 
306 yields glutaric acid when oxidised by chromic acid, a fact which 
itigly supports the above view of its constitution. 

iiychirexylideneacetic Acid, CHo<®^*™2>c:CH-COaH. 

the crude, semi-solid cyano-acid, obtained by the condensation 
;ethyl sodiocyanoacetate and cyclohexanone under the conditions 
CD on p. 1956, is distilled without further purification, and the nitrUe 
ftined treated with sulphuric acid and alcohol and afterwards with 
jholic potassium hydroxide (p. 1959), a relatively large amount 
kpes hydrolysis, which is not the case when pure Ai-cyc^ohexene- 
tonitrile is employed. The unchanged nitrile was again subjected 
the action of alcoholic sulphuric acid until it was completely 
!r.fied, and the product yielded, on hydrolysis with alcoholic potash, 
nail quantity of an acid which melted at 8^—90° ; 

'1331 gave 0*3339 CO.^ and 0*1024 H,, 0 . C = 68'5 ; H- 8-5 
CgHjjOj requires C = 68'6 ; H = 8-6 per cent. 

'here can be no doubt that this acid is cj,c?ohexylideneaeetic steid 
...deufacal with the acid (ni.p. 91°) which Wallach {Annalen, 1907, 
i, 188) obtained from cj,c?ohexanolacetic ester by elimination of 
er and subsequent hydrolysis. 

^'-'iydoaexeMpropionUrile and a-^^-cycloffe!cenepropionic Acid, 

-7ano.AWc^ohe.ene. 

I'thyuiwhd 

) e intense yellow solution gradually mixed 
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with a considerable excess of methyl iodide, when rise of tempera^ 
takes place and the yellow colour disappears. After heating onti, 
Vater-bath for forty-five minutes, the product is diluted with wate, 
extracted with ether, the ethereal solution washed well, ^ 
evaporated, and the oil fractionated, when a considerable quar^titj 
distils at 140—142° (10 mm.) and consists of nearly pure mahj 

a-cycju 0 "Cy 

CH,<®|ro^^>C-CM 6 (CN)-C 03 Me.- 

0-1818 gave 11-9 c.c. Ng at 13° and 762 mm. ]Sr = 7*7. 

CijHj^OgK requires N = 7*2 per cent. 

This oil was digested with excess of alcoholic potassium hydroxii 
for ten minutes, water was then added, the alcohol removed h 
evaporation, the alkaline solution acidified, and repeatedly extractei 
with ether. 

The ethereal solution was dried, evaporated, and the resile 
distilled under 90 mm. pressure, when carbon dioxide was eliminate 
and a-^^-cyclohexenepTopionitTile was obtained a.s a colourless oil (IJ 
grams), which, after repeated fractionation, distilled at about 15(F; 
90 mm. : 

0-1348 gave 0*3960 COg and 0*1204 H^O. C = 80*1 ; H 9-9. 

0*1727 „ 16*1 c.c. Ng at 18° and 751 mm. 17=10*5. 

0*1129 „ 10-0 c.c. Ng at 17° „ 764 mm. N = 10*3. 

CgH^gN requires 0 = 80-0; H = 9*6 ; N = 10’4 per cent. 

On attempting to hydrolyse this nitrile, it was found that it 
exhibited remarkable stability towards the usual acid and alkaliM 
hydrolytic agents, but, after boiling with alcoholic sulphuric acid !« 
many hours, it was converted into ethyl a-A^-cyc^ohexenepropionak, 
and this, on hydrolysis with alcoholic potash, yielded the free adi 
Prepared in this manner, a-A^-cyc^ohexenepropionic acid is a viscid oil, 
which distils at about 145°/18 mm. ; 

0*1379 gave 0*3495 COg and 0*1069 HgO. C = 69*l ; H=>8*6. 

requires 0 = 70*1 ; H = 8*6 per cent. 

The silver salt was obtained, on the addition of silver nitrate to the 
slightly alkaline solution of the ammonium salt, as a curdy, wliite 
precipitate : 

0-3862 gave 0*1596 Ag. Ag = 41*3. 

CgHjgOgAg requires Ag = 41*3 per cent. 

a-A^-cyc/oHexenepropionic acid has quite recently been prepared by 
Wallach (Annalen, 190S, 360, 44) from the product of the condea^ 
tion of cyclohexanone with ethyl a-bromopropionate, and he describe 
it as an oil distilling at 148 — 150°/13 mm. 
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Adion of Bromine and Sodium Carbonate on Ci}^jc\oHexeneaceiio 
Acid. Formation of tha Lactone of ^-BromO'X-hydroxyoycAQhexyl- 
'2-acetic Acid, 


la this experiment, pure A^-cyc^ohexeneacetic acid (m. p. 38° ; 4-t 
pms)^a'8 dissolved in dilute sodium carbonate (3*5 grams), and, after 
nixing with powdered ice, bromine (5-3 grams), dissolved in water, 
pas gradually added. The cloudy liquid was extracted with ether, 
;he ethereal solution washed well, dried, evaporated, and the syrup 
eft over sulphuric acid in an evacuated desiccator, when it deposited 

1 quantity of crystals, but much oil remained. The mass was left in 
•ontact with porous porcelain until quite dry, and then washed with 
light petroleum (b. p. 35 — 40°) : 

Vl585 gave 0*2530 OOg and 0*0710 HgO. 0 = 43*5 ; H =5-0. 

CgHj^OgBr requires 0 = 43*8 ; H = 5*0 per cent. 

Purified in this manner, the lactone of 2-hromo-l~kydroxi/cyc\ohexyl- 
lacetic acid is a colourless, crystalline substance, which melts at about 
10^, and is insoluble in col d sodium carbonate, but dissolves readily in 
hot dilute potassium hydroxide. Some of the lactone was heated with 
ivater at 140 — 150° for three hours, when a ketone was obtained, 
srhich, after distillation in steam, was converted into the semicarbazone 
in the usual manner. This separated from methyl alcohol as a colour- 
less, crystalline mass, and melted at 192° : 

01141 gave 0*2365 COg and 0*0929 B.fi. C = 56'6 j H-9*0. 

0*1074 „ 24 c.c. Ng at 24° and 760 mm. N = 25*0. 

CgHjjONj requires 0 = 56*8 ; H = 8*9 ; N = 24*8 per cent. 

That this substance was the semicarbazone of l-methylcyc^obexan- 

2 -one, was proved by mixing it with a 

specimen of the semicarbazone prepared from l-methylcyc?ohexan- 

2 one from o-cresol, when there was no alteration in melting poin.t. 


CH. 




.CH2-CH-\0— CO 

/CBr-CHg, 
CHo'CH/ ^ 


The Condensation of l-Methyloyclohexan-i one with Ethyl Cyanoacetate. 
a-Cyano-l-methyl-A^-cyclohexeneA-acetic Acid, * 

The condensation of 1 -methyl cyc/ohexan- 4 -one with ethyl sodiocyano- 
ftcetate was carried out under the following conditions. 

Sodium (11*5 grams), dissolved in alcohol, was mixed with ethyl 
ejanoacetate (56 grams) and methylt;yc?ohexanone (56 grams), when 
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the white sodium derivative soon dissolved, and a yellow solution 
was obtained. The whole was heated for half an hour on the wafc(^. 
bath, the bulky, yellow sodium derivative which separated decompogej 
by water and dilute hydrochloric acid, extracted with ether, the ethereal 
solution washed with water and dilute sodium carbonate, dried, and 
evaporated. On fractionating the residual oil, a Small quantity 
methyloyo^ohexanone was recovered, and ethyl 

hexeneri-acetaie then distilled at 175720 mm. or 167714 mm, 'as a 
viscid, colourless oil : 

0'1745 gave 0 4460 COg and 0-1300 Efi. 0 = 69-7; H*=8-3. 

0*2477 „ 14 c.c. N 2 at 20° and 775 mm. K = 6-6. 

^ 12 ^ 17 ^ 2 ^ requires 0 = 69-6; H=t8-2; N=6-8 per cent. 

The sodium carbonate extract of the product of condensatioa {see 
above) yielded, on acidifying with hydrochloric acid, a considerable 
quantity of a viscid syrup, which was extracted with ether. 

After the ethereal solution had been dried and evaporated, the 
pale yellow residue was poured into a basin, when it rapidly crystal. 
Used, and, in contact with porous porcelain, the oily impurity was 
rapidly absorbed, leaving a colourless, crystalline mass, which was 
purified by solution in benzene and addition of light petroleum until 
a cloudiness appeared. On vigorously stirring, the acid separated 
in prisms ; 

0*1693 gave 12 c.c. Ng at 19° and 760 mm. N = 8-1. 

^ 10 ^ 13 ^ 2 ^ requires N = 7*8 per cent. 

a-GyanO’l’methyl-^^-cyclohexene-i'acetic acid melts at 116°, and i« 
sparingly soluble in water or light petroleum, but readily so in 'ether, 
alcohol, or benzene. It dissolves in aqueous potassium hydroxide 
(30 per cent.), yielding a clear solution, which soon clouds, owing to 
separation of l-methyl<;ycZohexan-4-one. 

When the condensation of ethyl sodiocyanoacetate with methylcyo/o- 
hexanone is carried out under the above conditions, the principal 
product obtained is the cya no-acid just described. If, however, 
the methylcyc^ohexanone is added to the ethyl sodiocyanoaoetate 
suspended in hot alcohol, the sodium derivative dissolves immediately, 
and on cooling rapidly, extracting at once as before, and treating 
with sodium carbonate, the principal product is ethyl a-cyano-1* 
methyI-A^-cyc/ohexene-4-acetate. The sodium carbonate extract yields, 
on acidifying and extracting with ether, a solid mas^ which, by 
crystallisation from benzene, may be separated into two substances, 
melting at 105° and 186° respectively. The substance of melting 
point 105° crystallised in colourless needles, and possibly consisted of 
a-cyano- 1 -methyl- A®- hexene- 4-acetlc, acid, crystallising 
iH,0: 
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01160 gave ()‘2730 COj and 0 0780 H^O, C = 64‘2; Hs=7‘5. 

0*1486 „ 10 C.C. Ng at 26° and 760 mm. N«7-5. 

CioHjgOsN^JHaO requires 0 = 63*8 ; H=7*4 ; N = 7*4 per cent. 

Xhe substance of melting point 186° separated from benzene in, 
'eatbery needles : 

01300 gave 0*5930 00^ and 0*0830 HgO. 0 = 61*4; H = 7*0. 

0*1100 „ 9'4 c.c. Nj at 26° and 764 mm. 17 = 9 - 5 . 

CJ 5 H 20 O 4 N 2 requires G = 61*6 ; H = 6*8 ; N = 9*6 per cent. 

The formula of this substance corresponds with that obtained by 
doing the formulm of a-cyauo-l-methyI-A^-cycfohexene-4-acetic acidi 

pid cyanoacetic ester : 

,nd there can be no doubt that it is a deBnite compound^ and obviously 
omewhat similarly constituted to the substance obtained under 
imilar conditions from cyclohexanone (p. 1957). When it is boiled 
rith sodium carbonate, it is decomposed, with formation of a-cyano-l-. 
Qethyl-A*-cyc^ohexene-4-acetic acid. 


Condensation of l-Metkylcjolohexan-i-one with Ethyl Cyanoacetate a 7 id: 
with Cyanoaoetic Aoid in the Presence of Piperidirw, 


When ethyl cyanoacetate (28 grams) is mixed with methylcyc^o- 
exanone (28 grams) and a few drops of piperidine, the solution 
radually clouds, owing to the separation of water. After heating on 
be water-bath for half an hour, the product was dissolved in ether, 
cashed with dilute hydrochloric acid, the ethereal solution dried and 
vaporated, and the residue fractionated under diminished pressure, 
:heQ an almost quantitative yield of ethyl a-cyrt7k>-l-m«%PA3-cyclo- 
ixe'iw-i-ac6late was obtained, boiling at 165— 168°/14'mm. 

0*2066 gave 0*5274 COg and 0*1560 H^O. 0 = 69*6 ; H = 8 * 3 . 

requires C = 69*6 ; 11 = 8*2 per cent. 


This ester is readily hydrolysed by boiling in alcoholic solution with 
slight excess of sodium methoxide, diluting with water, and evapor- 
ting until free from alfeohol. After removing any unchanged ester 
y extraction with ether, the alkaline solution is acidified, and extracted 
I the usual way, when a colourless, crystalline mass of a-cyano- 1 - 
tethyl-A3.cyc?Dhexene-4-ac6tie acid is obtained, which, after crystal- ® 
sation from benzene and light petroleum, melts at 116° (compar:'')^ 
; 1^64). It was subsequently found that this acid may be ohV 
y from methyl cyclohexanone and cyanoacetic acid / . 

) owing way. Methylcyc^ohexanone (6 grams) is mixed with fi’ 
wdered cyanoacetic acid (5 grams), piperidine (4*5 grams) is 
the whole allowed to remain overnight and then heated 

t, in which 
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the ester was digested with strong aqueous barium hydroxide coutair^, 
ing a little potassium hydroxide, the same acid of melting point 4l^° 
was obtained, and, in addition,' a considerable quantity of another acid 
melting at 138° This latter acid is 4- hydroxy- 1 -me thylcyc^ohexyb 
4 -acetic acid, * 

s'nce, when mixed with a specimen of this acid which had been 
obtained by the condensation of methylcyc^Iohexanone with ethyl 
bromoacetate (Marckwald and Meth, Ber.^ 1906, 39, 1173), the mixture 
melted at 139— HO^. Obviously therefore, under the conditions 
employed in this experiment, addition of water to the double linking 
in uiethyl-A^-(/^c?ohexene-4-acetic acid had taken place to a consider- 
able extent. 

Ethyl VMeihyl-^^-oydohexene-i-acHate. — In order to prepare this 
ester in a pure state, the pure acid was digested with 10 per cent, 
alcoholic sulphuric acid for six hours, the product diluted with water, 
and extracted with ether. The ethereal solution was. well washed wicli 
dilute sodium carbonate, dried, evaporated, and the residual ester 
fractionated, when it distilled constantly at 111°/ 14 mm. : 

0-1290 gave 0-3420 COg and 0-1136 H^O. 0 = 72-3 ; H = 9*8. 

CiiTTjgOg requires C = 72-5 ; H = 9'9 per cent. 

Oxidation of Ethyl \-M ethyl- \^-cyQ\ohexen&-\-ac6tate hy Means of Ozom. 

In carrying out this experiment, the pure ester was dissolved in 
chloroform, covered with water, and ozonised oxygen passed for 
several hours and until it escaped freely. The product was mixed 
with ether, the ethereal solution extracted with sodium hydrogen 
carbonate, dried, and evaporated, when a colourless oil remained which 
j)ossessed the pungent odour of an aldehyde, and distilled, with the 
exception of a small quantity of resin, at 150 — 160°/ 20 mm. ; 

0-1280 gave 0*2840 CO, and 0-0976 Rfi. C - 60-5 ; H 8*4. 

^ 11 ^ 18^4 requires C = 61*7 ; H = 8‘4 per cent. 

It is explained in the introduction (p. 1949) that this oily ester, 
which, in alcoholic solution, gives on the addition of ferric chloride a 
deep purple coloration, is doubtless ethyl ^-aldehyde- p-koto-isooctoate, 
CHO-CHg-CHMe-CHg-CHg-CO-CH^-COgEt. 

In order to hydrolyse this eater, it was mixed with dilute sulphuric 
acid and submitted t<o distillation in steam, when a mobile oil volatilised, 
which had an odour resembling that of the cyclic unsaturated ketones. 
The oil was extracted with ether, and, although only small in amount, 
it was distilled and found to. consist essentially of a substance 
distilling at about 110—1157100 mm. Small quantities of higher 
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i^ctions were also obtained, and, as these yielded the same results 
on analysis as the lower boiling substance, they apparently consisted 
of polymendes of this (compare WaUacb, Jnnalen, 1907, 353, 294) 
The fraction 110— II 57 IOO mm. yielded, bn analysis, the following 
approximate figures, the difference being due to a trace of moisture, 
which, owing to the small amount of material at our, dispo&l, we were 
unable to remove completely : 

0 1220 gave 0-3360 OOg and 0*1110 HgO. C = 75-2 j H = 10*1 
CsHjjO requires 0 = 77-4 ; H = 9-7 per cent. 

That this is the formula for the ketone was proved by the prepara- 
tion of the lemicarbazone, which separates gradually when the ketone 
i.s shaken with strong aqueous semicarbaside hydrochloride and sodium 
acetate, and which crystallises from dilute methyl alcohol in short ' 
needles melting at 207 — 209° ; 


0-1096 gave 0'2400 COg and 0*0860 HgO. C = 59-7-H = 8‘5 
0 0716 „ 0-1570 002 „ 0-0550 H^O. C = 59-8 ■ H = 8 - 5 ' 
0-0790 „ 16 c.c. Ng at 20“ and 768 mm. 17 = 23-0 
C 5 H 15 O 3 N requires 0 = 59-7 j H = 8-3 ; 17 = 23-2 per cent. 

It is explained in the introduction (p. 1949) that the ketone C.H 0 
is doubtless l-met/it/l-A^-cyclopentene methyl htone, 


^CH.,-C-CO-CH, 


^■^-I>ihromo-\-methyhya\ohtxylA-acetic Acid, 
CHMe<««^:^:™^CBr.CH2.C02H. 

l-Methyl-A3-cycfohexene-4-acetic acid readily absoi-bs bromine when 
the halogen is added to its solution in glacial acetic acid at 0“, and the 
addition is complete when the liquid has acquired a permanent yellow’ 
colour On diluting with water, a viscid oil separates, which gradually 
crystallises, especially if vigorously stirred, and, after remaining in 
contact with porous porcelain until free from oil and then crystallising 
rom formic acid, the dibromide is readily obtained pure : 

0-2050 gave 0*2440 AgBr, Br = 50*6. 

* CjH^^OgBrg requires Br = 50*9 per cent. 

3:4 r>ibromo-l-methylcycZobexyl-4-acetic acid melts at 104 °, and has 
rea y been prepared by Wallach {Annahn, 1907, 353,312) who ^ 

Mid Tr 1 1 ^ bromine to the solution of the unsaturated 

cm m light petroleum, and states that it melts at 97—99“ 

with is ground to a paste with water and shaken 

sodium carbonate, it dissolves, and, in a short time, the solution 
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clouds and a heavy oil separates. This oil appears to be a mixturi^ 
and its investigation is not yet complete. > 

We have, however, found that, when heated with water at 140 — - 150’ 
(compare p. 1972), it is converted into 1 : 4-dimethylcyc^ohexan-2-one. 

The ketone was extracted with ether, the ethereal solution dried^ 
evaporated, and the oily residue fractionated, when a considerable 
quantity distilled at 174—177° and consisted of nearly pure 1 :4-di. 

metbyIcyc?ohexan-2-one : 

0 T 674 gave 0-4640 CO 2 and 0T74O HgO. G = 75‘6; H = ll*5. 

CgHj^O requires C = 76-2; H = ll'l per cent. 

When this ketone was shaken with excess of semicarbazide hydro- 
chloride and sodium acetate, it was gradually converted into the solid 
semicarbazone, which, after crystallisation from methyl alcohol, melted 
at 167°, and was identical with the semicarbazone of 1 :4-^methyb 
cyc?ohexan-2~one : 

0-0923 gave 0-1985 COg and 0-0810 HgO. C==58-7; H = 9-7. 

requires C = 59-0 j H = 9’3. 

The Action of Bromine and Sodium Carbonate on 

kexeneA-acetic Acid, Formation of the Lactone of 4-^romo-3- 
hydroxy-\~methylcy<i\ohexyl~i<icetic A c id, 

/CH2»CH-;“0 (pO 

CIIMe\ pCBr'CHj. 

OH2 * Gil 2^-^ 

In this experiment, pure l-mebhylcyc^ohexene-4-aceticacid (5 grains) 
was dissolved in dilute sodium carbonate (3-5 grams), and then 
bromine (5*3 grams), dissolved in water, gradually added, care being 
taken that the temperature did not rise above 10°. 

The addition of the bromine water caused an immediate cloudiness, 
and, on stanrling, a heavy oil separated, which gradually crystallised. 

The whole was extracted with ether, the ethereal solution washed 
well, dried, and evaporated, when a pale yellow syrup (7 '5 grams) 
remained, which so^ crystallised. The mass was left in contact with 
porous porcelain urXil quite free from oil, and then crystallised from 
light petroleum : 

0-1756 gave 0-3000 CO.^ and 0 0920 H^O. C-46-5; H = 5-8. 

0-1880 „ 0-1530 AgBr. Br = 34-5. 

C9Hj^02Br requires C = 46*4 j H == 5-6 ; Br = 34*3 per cent. 

The lactone of i-lromo-ZAiydroxy-\-meihylc.yG\ohexyl’AL-acetic acU 
melts at 102 — 103°, and, when heated at 125 — 130°, decomposes with 
elimination of carbon dioxide and hydrogen bromide. It is readily 
soluble in ether, alcohol, benzene, or chloroform, but sparingly so ia 
cold light petroleum, and separates as a woolly mass of slender needles 
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-ten tbe solution in light petroleum (b. p. 70—80°) is allowed to 
^ 1 slowly. The lactone is very slowly attacked by boiling water, 

^ jg insoluble in warpi dilute sodium carbonate, but it dissolves' 
i^adually in dilute potassium hydroxide. In order to investigate 
= ^ghaviour with alkali, a considerable quantity of the lactone was 
iissoWed in dilute potassium hydroxide at 80°, and, after standing for 
tvo days, excess of potassium hydroxide was added and the whole 
beated on the water-bath for two hours. The product was acidified, 
extracted, and the ethereal solution dried and evaporated, when a 
viscid yellow syrup remained, which was free from bromine, but 
showed no signs of crystallising. It was dissolved in boiling water, 
made distinctly alkaline by the addition of barium hydroxide, and the 
excess removed by passing carbon dioxide. After filtering, the 
almost colourless filtrate was acidified and extracted with ether, the 
ethereal solution was then very carefully dried, evaporated, and 
the syrup left over sulphuric acid in an evacuated desiccator until 
quite free from ether. The analysis shows that the syrup consists of 
the free acid and not of tho lactone : 

0 U52 gave 0-3150 CO 2 and OTHOH^O. C-67-2; n = 8-7. 

requires C = 57'4; H = 8’5 per cent. 

The basicity of this acid was determined by titration with deci- 
normal sodium hydroxide, when 0*306 neutralised 0*0652 NaOH, 
whereas this amount of a monobasic acid, CgHjQ 04 , requires 0'0651 
NaOH for neutralisation. There can be little doubt that this acid 
is 3 : i4ihydroxy‘l-met}t>ylcydohexylA-aGetiG acid, 

This acid dissolves readily in hot water, but strong solutions cloud 
on cooliug. 

The slightly alkaline solution of the ammonium salt gives no 
precipitate with barium or calcium chlorides. Copper sulphate gives 
a pale blue, amorphous precipitate, and lead acetate a caseous precipi- 
tate. If silver nitrate is added to a not too dilme solution of the 
immonium salt, a gelatinous salt separates, which dissolves im 

hot water and crystallises, on cooling, in microscopic balls of needles. 
When the syrupy hydroxy -acid is heated under 13 mm, pressure, 
water is eliminated, and a viscid oil distils remarkably constantly at 
1B6--188°/13 mm., which is sparingly soluble in cold water and in 
dilute sodium carbonate, but dissolves readily on warming. The 
analysis gave the following results : 

0T590 gave 0-3670 COg and 0-1185 C-63-0; H- 8 - 2 . 

requires C = 63*5; 11 = 8-2. 
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This substance is therefore the lactone of ^ i ^-d\hydroxy-\'n\s^ 
cycAohexyl-^’Ocetic add, ' 

In investigating the action of water on i*the lactone, CgHjg 
was heated, in quantities of one gram, with water (7 c.c.) in a sealed 
tube at 140 — 150° for three hours, when a volatile ketone was foru^ 
which, after extraction with ether, distilled at 170 — 180°. It wasifell 
shaken with a strong solution of semicarbazide hydrochloride and 
sodium acetate for several days, the crystalline mass was thcs 
collected, and recrystallised from methyl alcohol, from which the 
semicarbazone separated in colourless plates melting at 167°. 

The ketone obtained in this way proved to be iflentical with that 
described on p. 1970, where analyses both of the ketone and its setni- 
carbazone are given. Asa series of experiments seemed to indicate 
that the above ketone was identical with 1 : 4-dimethyl cyc/ohexaa- 
2-011 e, recently described by Sabatier and Maiihe {^Compt. rend.^ 190{ 
142, 553), we prepared some of the ketone, for the sake of comparisoB, 
■by the method recommended by these investigators. 

Pure p-xylenol was slowly distilled over reduced nickel in a gtream 
of hydrogen, and, after it had been twice subjected to this treatmcBt, 
the 1 : 4-dimethylcyc?ohexan-2-ol obtained was oxidised by chromie 
acid and the resulting 1 : 4-dimethylcyc^ohexan-2-one distilled in a 
current of steam.* The ketone was extracted from the distillate and 
fractionated, when almost the whole quantity distilled at 176° and 
.yielded a semicarbazone, which, when first prepared, melted at 155^, 
but, after repeated crystallisation from methyl alchol, the melting 
point rose to 167°. That 1 : 4-diinethylcyc?ohexan-2-one is identic^ 
with the ketone produced by the action of water on the lactone, 
CgHjgO^Br, in the manner just described, was proved by careful com- 
parison, and especially by the fact that the semicarbazones from toth 
specimens, not only melted at 167°, but also that, when mixed, there 
was no alteration in the melting point. 


a'^^ethyl-^^-cyclohexene-i-propionic Acid^ 

CHMe<g^2'^>C-CHMe-C02H. 

In order, in the first place, to prepare methyl a-cyano-a-1 -methyl' 
A3-c?/c?ohexene-4-propioDate, sodium (2 *3 grams) was dissolved in 

methyl alcohol, mixed with ethyl a-cyano-l-methyl-A^-cyc^obexece^- 
acetate (21 grams), t and then methyl iodide (20 grams) added, when 

* We are indebted to Mr. H. D. Gardner for carrying out this preparation, 

+ Two condensations were made in one of which the cyano-eater had been prepawl 
by the sodium ethoxide condenaation (p, 1963), and in the other with the aid#! 
2 )iperi<iiiie 1965), and the results in both cases were identical. 
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.■onsi.ierAble rise of temperature took place. After one hour, the 
icJiict was heated for half an hour on the water-bath, mixed with 
rater, and the oil extracted with ether. 

i The ethereal solution was washed well, dried, evaporated, and the 
iciidue distilled under diminished pressure : 

O'lOOS gave 9-6 c.c. Ng at 19° and 756 mm. N= 6 - 8 . 

0 i i06 „ 8-5 c.c. Ng „ 18° „ 760 mm. N = 6-9. 

^ 12 ^ 17 ^ 2 ^ requires N = 6 '8 per cent. 


ilelliijl a-\-imthyl-ii?-cye]ofuixene-i-propionate is a colourless oil 
(liich distils at 158— I 6 O 72 O mm. When the pure cyano-ester (17 
was digested on the water-bath with potassium hydroxide 
8 gr,nii.s) for three hours, and then water added, it was found that a 
oriion only of the oil had passed into solution. The product was aeidi- 
ed, extracted with ether, the ethereal solution well washed with dilute 
jJiimi carbonate, dried, and evaporated, when-a considerable quantity 
f oil remained, which distilled at I 627 IOO mm., and consisted of 
- 1 - luethyl- ^^-cyciohexeiie - ^-propionitrUe, 


CHMe<^|{3-pH^O-CHMo-CN : 

!l 1180 gave 12*4 c.c. at 20° and 752 mm. N = 9 * 5 . 

U (j965 „ 8’0 c.c. 2^2 „ 18° 765 mm. I;7=:9’6. 

^ 10 ^ 15 ^ requires l!7=: 9-4 per cent. 

The sodium carbonate solution was acidided and extracted with ether 
hr,, a viscid, syrupy acid was obtained, which evidently containe.l 

•yi<noal-metki/lA‘-cyclchexe.ne-i-propiotiic acid* 


CHMe<«g'^.™^C-C(CN)Me-CO,H, 

...cc, when distilled under reduced pressure, it was decomposed with 
immation of carbon dioxide and formation of a-l-me%?-AS-cjclo- 
^■■emA^prcp,omtrik. A quantity of the nitrile prepared in this way 
las again found to distil at 1627100 mm. : 

0 2130 gave 17-5 c.c. at 19" and 760 mm. N = 9 ' 5 . 

requires N = 9-4 per cent. * 

odri! i' ‘lyd'-olysed with considerable difficulty, and even after 
ir thht with 20 per cent, alcoholic sulphuric acid 

^ thuty six hours. It was only partly converted into ethyl a-l-methyl- 

ater thr!ih product was mixed with ether and 

ieresidtl 0^6 '"r f Pirated, washed well, evaporated, and 

minutes methyl-alcoholic potash for 

mutes. After diluting, acidifying, and extracting with ether, 

« hydrol.vsed 

VOL. xcai. 

6 p 
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the acid was separated from much unchanged nitrile hy eiiaking.j^ 
ethereal solution with sodium carbonate. 

The aqueous solution was acidified, when an oil was precipitaj^ 
which was again extracted with ether, and, after drying, the etfegf 
was evaporated and the residue distilled : 

0-2427 gave 0*6280 CO^ and 0-2035 H^O. C- 70*6 ; H = 9-3. 

requires C-=71’4 ; H = 9-5 per cent. 

a-\-Methyl-^^-cy<^\ohexme~^-propionic acid, obtained in this 
distilled at 154 — 1557'30 mm. The silver salt was prepared h 
precipitating a slightly alkaline solution of the ammonium salt 
silver nitrate : 

0-5030 gave 0*1990 Ag. Ag = 39*5. 

requires Ag = 39'3 per cent. 

During their experiments on the condensation of 1 *methyDy ,4 
liexanA-one with ethyl a-bromopropionate {Annalen, 1908, 360, 
Wallach and Evans obtained an unsaturated acid distilIiii.T 
152 -154713 mm., which partly solidified and melted at 
and this is possibly identical with our acid. The syrupy acid wbet 
we obtained showed no signs of crystallisation, even when well cooyj 
and vigorously stirred with a glass rod, but this behaviour 
due to the syrup being a mixture of cis~ and ^mris-isomerides. 

llexahydro-^-tolualdehyde, 

CHMe<™2;py2>CH-CHO. 

The method employed in the preparation of this aldehyde m 
similar to that used with success in analogous cases by Tschitscbibabii 
{Ber,, 1904, 37, 850). The 4-bromo-l-raethylc7/c^(jhexane requireilfu 
the synthesis was obtained by dissolving l-methylcyc^ohexand-ol ii 
fuming hjdrobromic acid (saturated at 0°), and heating the solutions 
the water-bath, when it separated into two layers. Water was adde^ 
the heavy oil extracted with ether, the ethereal solution washed, drifi 
and evaporated, and the crude bromide distilled, when almost the wklt 
quantity passed over at 1307200 mm. T-Bromo-Dmethylcyc^ohexant 
(88 grams) was dissolved in dry ether (3 vols.), magnesium ili 
grams) was then added, when, on warming, reaction set in, at fir>t 
slowly, but then proceeded vigorously. The product was mixed iritit 
toluene (75 grams), the ether distilled off, and then orthoformic 
(74 grams) added, when a solid magnesium compound separateil 
immediately (compare Bodroux, Compi. rend., 1904, 138, 700). 

After heating on the water- bath for an hour and a-half, the product 
was decomposed by water and dilute hydrochloric acid, and extract^ 
with ether in the usual manner, The ethereal solution was 



the direct uniox of carbon and hydrogen, 1975 

evaporated, the toluene removed by heating on the water-bath 
ler reduced pressure, and the residual acetal digested for three 
irs with dilute hydrochloric acid (5 per cent.). The oily layer was 
u sepal ated, and well shaken with concentrated sodium hydrogen 
pliite, the solid additive compound was collected, dissolved*^in 
;ei-, and decomposed by sodium carbonate. After extracting with 
er, tlie ethereal solution was washed rapidly, dried, evaporated, and 
I residual aldehyde distilled : 

>■237:2 gave 0*6550 CO^ and 0*2330 H^O. C = 76*4 ; H = 10*9. 

requires 0= 76*2 ; H = IM per cent. 
IJexah/dro-p-tolualdek^de distils at about 180°, and has the pungent 
,ur cl.aracteristic of aldehydes of this class; it readily undergoes 
,iige, doubtless owing to condensation. The semicarbazone, prepared 
the usual manner, separated from dilute methyl alcohol as a 
miies-s crystalline mass, which melted at about 154° It has been 
itioiied (p. 1955) that Wallach (Annalen, 1906, 347, 346) had 
lady prepared this aldehyde from 1 ^ methyl-4 methylenecyc^ohexane 
oxidation to the glycol and subsequent treatment with dilute 
b: 

^ Ikch gives 154-156“ as the melting point of the semicarbazone. 

^’e wish to state that much of the expense of this investigation has 
® covered by several grants from the Research Fund of the 
eiiiical Society, for which we desire to express our thanks. 

Tllf. UxiVKi^SITY, 

M.\XCHESTER. 


l—The Direct Union of Carbon and Hydrogen. 
Synthesis of Methane, 

By William Arthur Bone and Hubert Frank Coward. 

!im conjunction with Dr. D. S. Jerdan, 

led the results of an investigation (Trans, 71, 41), from 
•ut.* /'f concluded that “at a temperature of 1200°, or there- 
directly with hydrogen to form methane, no 
y or other unsaturated hydrocarbon being formed at this 

6 p 2 
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temperature/' Four years later, the synthesis of methane 
its elements at 1200*^ was confirmed by further experim^j. 
(Trans., 1901, 79, 1042), which also proved that no other 
of the paraffin series are produced under these conditions.* 

The fact that methane can be directly synthesised at so lo,f. 
temperature was denied by Berthelot in 1905 {Com'pt, rend, jj,; 
40, 905; Ann. Chim. Fhys., 1905, [viii], 6, 183), who support 
his contention by the results of experiments in whicli 
small quantity (O'OIS to 0'04i2 gram) of highly purified carbq 
was heated in hydrogen to 1325° for an hour in a sealed qua^j 
tube of 3 to 4 c.c. capacity. Berthelot said: ‘"II resultedecg 
experiences que le carbone, sous les trois formes de diamant ^ 
graphite, do carbone amorphe bien purifie, ne s' unit pas a rtvdr^ 
gene a 1325°, sous la seule influence de la chaleur/' And in 
marising his many attempts to synthesise methane, he fnrtlie 
remarked: “J'ai fait depuis 50 ans de nombreux essais, dans 
conditions tres diverses, pour combiner le carbone amorpLe sj 
rouge vif. Or, n'ai jamais 'pu constat er rigoureusement cttu' 
combuiaisoji, toutes les fois que le carbone a etc ahsolummt p. 
iV hydrogene et d' azote cotnhines, ainsi que d’alcalis et de jt; 
The value of Berthelot's later experiments was, however, impair 
by the fact that his quartz tubes were admittedly pervious i 
gases at high temperatures; he acknowledged that between 27 as 
40 per cent, of the hydrogen escaped out of the tubes during ti 
hour over which each experiment extended, and from the conin 
it is obvious that there was also a considerable leakage of air in tl 
opposite direction. 

Any doubts which may thus have been raised regarding the direr 
synthesis of methane from its elements at 1100° to 1300° were as 
dispelled by the appearance of a paper by Pring and Huttouii 
1906 (Trans., 89, 1591), although a careful repetition of BoceaM 
J erdan's experiments by the present authors, soon after the appa^ 
ance of Berthelot's paper in 1905, confirmed their accuracy in 
essential particulars (see p. 1981). The inconclusive character d 
Bring and Hutton s work, however, caused us to postpone aij 
reply until we were in a position to bring forward such ue* 
evidence as would place the issue beyond doubt. 

Pring and Hutton’s experiments consisted in heating electrkalj 
rods of purified carbon in an atmosphere of hydrogen to varioB 
temperatures between 1000° and 2800°, the apparatus being so c® 
structed that the heated rod was far removed from the glss^ 
metal walls of the containing vessel. The results left the 

• Attention had been previously drawn to the probability of the direct 
of methane from its elements by Bone and Cain (Proc., 1891, 10, ISO). 
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quite undecided, for, whilst small quantities of methane 
|e invariably obtained (thus, for example, 0'20 to 0‘25 per cent, 
150^ and 0*40 to 0-43 per cent, at 1700° for carbons purified 
[chlorine,” tables III and IV., p. 1599), tbe authors threw 
iht on its synthetic formation by stating (p. 1598) that “ throngh- 
the wJioIe of the work, the greater the precautions which were 
en to improve the quality of the carbon the lower was the 
rentage of methane formed.” But no evidence was advanced 
the assumption that the observed falling off in the rate of 
ihanc formation synchronised with any material increase in the 
ity of the carbon; on the contrary, in almost the next para- 
Iph (p. 1598), the authors apparently rejected the idea that 
methane had arisen from the decomposition of hydrocarbon 
Jiurity in the carbon rods, on account of their failure to detect 
re than 01 per cent, of methane in the gases evolved when an 
irely new rod was heated in a vacuum (p. 1599). The alterna- 
^ llieory,,that the observed facts might he due to a progressive 
ing off in the activity of the carbon in consequence of physical 
iges in the surface layer induced by prolonged exposure to such 
j temperatures, was apparently overlooked. Finally it mav 
pointed out that the authors’ claim of having synthesised 
Wene at 1800= (p. 1600) is illogical, unless they te^alo "e 
W to admit the direct formation of the much larger quantities 
iiclliane at the same temperature. The case for acetylene rests 
no s longer evidence than that for methane, and the two 
ms obviously must stand or fall together. 

published 

,4 -FH atTl'c reaction 

Snv?h s T ’ assumptions 

g e specific heat of the reacting substances and the 

d dlcertrfo^ experimental temperature, 

deduced the following mathematical expression for the stito 

i CT= - 18507 + 5-9934 7 log7’+ 0-002936 + MT log?£Si, 

P--- ae metli and 
rexperimentarrlultf = deduced from 

!>ethaue'’if rsysten!’y*'‘'T^*““ calculate the percentages 
t^peratures between^ anTsslo"*^ 

four times as great as thTt^a^^^^ltc^re^ThVrhl^ 
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experimcrits— and finding that at 850*^ the percentage of 
would be r59 only, they did not hesitate to deny the possibilj, 
of synthesising methane from its elements at 1200°, and tosu^^ 
that the results obtained by Bone and Jerdan were due to 
ties in the carbon which had been employed,* Fortunately 
in a position to refute this aspersion by giving the results 
analyses of the particular carbon in question. 

It seemed to us that the most effective way of replying to tj, 
various critics would be to convert a small quantity of 
purified carbon quantitatively, or nearly so, into methane hy ieglC 
it in a stream of pure dry hydrogen at 1100° to 1200° in 
of apparatus similar to that used by Bone and Jerdan in 
The task proved by no means an easy one, partly on account ofti* 
length of time required, which imposed considerable physical strai? 
on the operators, but mainly because of the marked reducing acucj 
of the methane on the glaze of the porcelain tube in 
the carbon was heated. We finally succeeded, however 
obtaining 73 per cent, of the theoretical yield of methane fro 
about 0‘1 gram of highly purified carbon in two different espe 
ments, each of which extended over thirty-six hours without a brea 
Such a result obviously precludes the supposition that the metba; 
arose from any possible traces of impurity in the carbon 
and, since throughout the final experiment the hydrogen liadbK 
perfectly dried by passage through a long spiral immersed in 
bath of liquid air, the direct synthesis of methane, as original: 
carried out by Bone and Jerdan, would appear to be estabMf 
beyond all doubt. 

In our recent paper on the Thermal Decomposition of Hvdn 
carbons” (this vol, p. 1197), proof was given of the far greaii 
stability of methane as compared with ethane, ethylene, a:- 
acetylene at temperatures up to 1200°, and of the marked tetidfS': 
to form it by the direct hydrogenation of (presumably) sis 
residues as * 0113 , ICHg, and :CH at temperatures above 800^. 
new evidence, contained in the present paper, of the formation r: 
methane by the direct hydrogenation of solid carbon itseif om 
more emphasises the importance of this hydrocarbon as a high t® 
perature product. 

Attention is drawn to the fact that the question of the condiliffi 
of equilibrium in a system containing carbon, hydrogen, 
rrrethane at 1100° to 1200° is not considered in this paper. IVehoR 
to deal with this aspect of the subject in a future commiiDicatioi- 

* In the concluding paragraph of their paper {Ber,, 1907, 40, 2U4), referrs?^ 
the w'ork of Bone and Jerdan, they remark : “ Nach denhier berichteten Ergebniso 
kann dieses Mctlian nicht aus 'Kohlenstoff nnd Wasserstoff entstandeii sein. 
scheinlich enthielt ihre Kchle Voruiircinigungen, die Methaii lieferten.” 
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Experimental. 

The of Small Quantities of Methane in a Gas maiTdy 

consisting of Hydrogen, 

The accurate estimation of sucli small percentages of methane 
5 are formed when a stream of pure hydrogen is passed over carbon 
t 1100- to 1200° cannot be carried out in the usual way by deter- 
liiiing the amount of carbon dioxide formed when the gas is 
xploHed with excess of oxygen, unless the greater part of the dilut- 
la hydrogen is previously removed by absorption in contact with 
alladium. Hutton and Pring i}oc. cit., p. 1598), using a Sodeau 
pparatus, and without any such preliminary concentration, did 
ideed claim that their numbers for methane might be relied on 
D within 0 04 per cent., despite the fact that oxides of nitrogen 

Fig. 1. 



w'ore admittedly produced in their explosions to the extent of O'l 
pel cent. We feel very doubtful whether, under these conditions, 
such a high degree of accuracy is at all possible. 

Thioughout the present investigation all analyses were carried 
3iit on the residual gas obtained by concentrating about a litre of 
.he oiiginal gas to between 20 and 50 c.c. over palladium foil 
It 100°, The apparatus used for the concentration is shown in 
ig- 1. A measured volume of the gas under examination wag 
Slowly admitted into the vacuous globe, A (capacity = 150 c.c.), which 
^as packed with small pieces (31 grams) of thin palladium foil * 
and was heated in a water-bath to 100° during the absorption of 
te lydrogen. Most of the hydrogen was quickly absorbed, after 

[..IWium'f ^ ’H- S. Dixon for the loan of this 
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which the water-bath was removed and the residual gas withdra^rj 
by means of an automatic Sprengel pump into a graduated 
over mercury. The volume of the concentrate" having ^ 
determined, it was successively treated with solid potassiuj, 
hydroxide, ammoniacal cuprous chloride solution, and dilute 
phuric acid to ensure the elimination of any traces of oxides of 
carbon, after which it was finally analysed by explosion with esces 
of oxygen in the usual manner. In this way, the accuracy of tb 
estimation of the methane formed was increased something between 
twenty- and fifty- fold as compared with the usual method. Tb 
hydrogen used in each experiment was also similarly concentrated 
and the residual gas analysed. 

The method seemed open to one possible objection which, ho^^- 
ever, proved quite groundless. The gas obtained in our expen- 
ments always contained, besides methane, a small quantity (usually 
less than 0’2 per cent.) of carbon monoxide, derived by the reducia? 
action of some of the methane on the walls of the porcelain tub 
in which the carbon was heated. The exit gases were invarial)]y 
passed through a strong and freshly-prepared ammoniacal solutioQ 
of cuprous chloride before concentration over the palladium, whiefc 
reduced the carbon monoxide to certainly less than 0*05 per cent. 
But in order to make quite sure that this small quantity w'ould not 
give rise to methane during the concentration, two blank experi- 
ments were performed, in each of which a litre of hydrogen con- 
taining as much as 2*0 per cent, of carbon monoxide was concen- 
trated, in one case to 40 and in the other to 65 c.c., over the pal- 
ladium foil. On subsequently analysing the residual gas, after 
the removal of carbon monoxide, the amount of methane found 
amounted to no more than between 0*01 and 0*02 per cent, on tlie 
original gas concentrated; in other words, any methane formed 
during the concentration did not exceed one-hundredth part of 
the carbon monoxide originally present. It may therefore b 
safely assumed that the presence of less than 0*05 per cent, of 
carbon monoxide in the gases concentrated in our experiments hd 
no appreciable effect on the results for methane. 

B. Anahjsiii of the Carbon used by Bone and Jerdan and a Rtfed 
tion of their E xyeriments. 

The experiments recorded in this section of the paper veie 
carried out in June 1905 immediately after the appearance of 
Berthelot’s paper and before Bring and Hutton commenced tksr 
experiments. 

(1) Analysis of Bone and Jerdan' s Carbon. — We were fortunate 
in possessing a few grams of the sample of carbon actually used 
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po„<. snd Jerdan in 1896-1901. It lad been prepared bv the 
Ignition of cane-sugar, as described in their first paper (loc eit 
t 4.5), and had been carefully purified by being heated to redness 
n .1 current of dry chlorine for many hours, after which all traces 
,f c'llorine were removed by prolonged heating in hydrogen at the 
a„:o temperature. Two analyses of the carbon were made bv 
„„ nins It m a stream of dry oxygen in a combustion tube packed 
.-ith red hot copper oxide, and weighing the water produced as 
jllows : ^ 

/-I \ cent. 

(1) I -00 gave 0’00t5 HjO. H = 0-05 

(2) 0-90 ,. 0-0068 HjO. H = 0-07 

Mean = 0 '06 

It is tolerably certain that at least part of this hydrogen was 
, resent in an “ occluded " form (it is extremely difficult to remove 
ihc last traces of occluded hydrogen from carbon even in a vacuum 
t red heat), but even assuming it to be wholly present as hydro 
arbon impurity, the amount of methane derivable thereform would 
.ot exceed 3'3 c.c. per gram of tlie carbon. 

(2) litpurification of the CurJon.-Between 2 and 3 grams of 
b carbon were subsequently heated to redness in a stream of dry 
hlonne for one hundred and seventeen hours, and after 
rai-ds m pure dry hydrogen to the same temperature 
U three days. All joints in the apparatus were of fused 

' " /ir transferred to the porcelain 

iu ,0 of the apparatus, to be described hereafter, and further 
loated m pure dry hydrogen at 1100“ for twenty-six hours before 
bo experiments recorded in the next paragraph were commenced 
s drastic treatment would certainly reduce any traces of hydro- 
”• 

(3) ffepelitmn of Bone and Jordan’s Experiments— O'M Gram of 
lis repurified carbon was heated to 1020-1070° in , ^ 

tovthef tLtn V improved type and allowed of a longer 

I'mlar space Teteen the / T"' thf 

ipt-i-imeiit. The issuing gas”° tubes throughout each 

“«rated over nalladin ^ u r eollected, and subsequently con- 
made. The resnltf f estimation of methane 

^ fourth blank experinS^r^C!"”^"*" 
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(а) 900 C.C. of issuing gas collected in two and a-quarter 
Temperature = 1020°. 

Methane found in the concentrate = 0-65 per cent, on the origij^i 
900 c.c. collected. 

/.Total methane in issuing gas = 5*85 c.c. 

(б) 900 c.c. of issuing gas collected in two hours. Temperature^ 
1050—1075° 

Methane found in the concentrate = 0*69 per cent, on the original 
900 c.c. collected. 

Total methane in issuing gas = 6 '2 c.c. 

(c) 800 c.c. of issuing gas collected in two hours. Temperature^ 
1020°. 

Methane found in the concentrate = 0-53 per cent, on the original 
800 c.c. collected. 

/. Total methane in issuing gas = 4*2 c.c. 

(d) 2000 c.c. of the pure hydrogen employed were passed through 
the heated tube, which, now contained no carbon, and 1100 c.c. of the 
issuing gas were subsequently concentrated to 15 c.c. over palladiuju 
An analysis of the residue showed that the original gas contained 
0*03 per cent, of methane and 0*16 per cent, of nitrogen only. 

Summ.ar'ij . — Of the 16‘25 c.c. of methane found in the issuing 
gases in the above experiments, not more than 0*9 c.c. could have 
been contained in the 2800 c.c. of hydrogen employed, whilst at 
the utmost, not more than 1*1 c.c. could have been derived from 
any hydrocarbon impurity in the 0*34 gram of carbon used, even 
on the assumption that the drastic treatment described under (2) 
had been completely ineffectual. It follows, therefore, that at 
least 14*25 c.c. of methane must have been produced by the inter- 
action of carbon and hydrogen. It may thus be fairly claimed tbt 
this series of experiments not only establishes the high degree of 
purity of the carbon used by Bone and Jerdan, but also confirms, in 
all essential particulars, tlieir synthesis of methane. 

G. ^^eries of Three TJ xperiments shominff a Large Yield of Mtihm 
from a Small Quantity of Carbon at 1100°. 

These experiments, which were carried out during the summer 
of last year, were designed to demonstrate the possibility of con- 
verting a small quantity of highly purified carbon very largely into 
methane by simply heating it to 1100°, or thereabouts, in a steady 
current of pure and well-dried hydrogen, within the limits of a 
twenty-four hours’ experiment. 

Preparation and PurifLcatlon of the Carhon.—A new sampled 
sugar-charcoal was prepared in the manner described by Bone and 
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Jordan. Its purification was effected 
in a stream of dry chlorine, first of all 
at 650° for two hundred and ninety-six 
hours in a Jena glass combustion tube, 
and afterwards at 1100^ for twenty-five 
hours longer in the inner porcelain 
tube of the apparatus described below. 
Finally^ it was heated to 1100° in a 
current of pure dry hydrogen for fifty 
liours until the last traces of chlorine 
were eliminated. Analysis showed that 
it contained only O'OS per cent, of 
hydrogen, probably mainly in an 
occluded’’ form. During the second 
stage of the purification in chlorine, the 
carbon had been contained in a 
plalinum boat, in order to avoid its 
coming into contact with the inner sur- 
face of the hot porcelain tube, and it 
was subsequently found to have become 
associated with about 14 per cent, of 
finely-divided platinum, which, as was 
found later, had the effect of increasing 
its activity towards hydrogen. 

Preparation of the Hydrogen. The 

hydrogen used in these and all subse- 


quent experiments was prepared by the 
electrolysis of a solution of recrystul- 
lised barium hydroxide in a U-shaped 
electrolytic cell which formed an 
integral part of the apparatus de- 
scribed below. By means of a constant 


cuiienc or about I'lo amperes, a pe 
fectly steady evolution of hydrogen i 
a rate of about 0*95 litre per hoi 
could be maintained throughout ti 
whole of each experiment. 

Apparatus.~^\Q arrangemer 
c the apparatus is shown in Fig. 1 
d is the electrolytic cell supplying th 
Pnre hydrogen. The gas evolved passe 
s^^ccessively through (1) the empt 
J'om B cooled externally; (2) the tub 
° Jena hard glass, containing 


Fro. 2 
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long roll of copper gauze heated to redness in a combustion furnace; 
(3) the U tube containing ignited calcium chloride; (4) the |j 
tube E, containing solid potassium hydroxide; (5) the glass spiral 
y with nine turns, each 3' 3 cm. in diameter, which in the fina! 
experiment was externally cooled with liquid air. The dry gas 
then entered the inner one {G G) of the arrangement of two coaxial 
porcelain tubes, similar to that used by Bone and Jerdan,* which 
contained the purified carbon resting in a platinum boat so as to 
be out of contact with the walls of the tube. The tubes were 
heated in a powerful gas furnace 11 to a temperature of 1100° to 
117o®, a slow current of pure dry hydrogen being maintained 
through the annular space between the two tubes throughout the 
whole of each experiment. The gas issuing from the heated inner 
tube passed through (1) the worm containing 50 per cent, sul- 
phuric acid; (2) the worms L and if, containing a strong and 
freshly prepared ammoniacal solution of cuprous chloride; (3) the 

Fig. 3. 



worm iV, containing 50 per cent, sulphuric acid, and was finalh 
collected in the graduated holder P over a mixture of equal volumes 
of glycerol and water. 

All the joints in the apparatus, except those leading in and out 
of the worms L and i/, the contents of which required changing 
between each experiment, were of fused glass. Those leading in 
and out of the combustion tube G, w^re composed of several kinds of 
glass of carefully graded hardness all fused up together. 

The construction of the joints leading in and out of the inner 
porcelain tube containing the carbon is shown in Fig. 3. Each 
was composed of a closely- fitting glass tube carefully ground into 
the open end of the porcelain tube, the joint being secured ex- 
ternally by means of a short length of stout rubber tubing. In 
this way a perfectly tight joint was made without the gas coming 
into contact with rubber at all. 

*■ The details of this arrangement were fully described in Bone and Jerdan’s first 
paper {toe. cit., p. 47), and were referred to again in our recent paper on '‘Tie 
Thermal Decomposition of Hydroc^’.rbons ” (this voh, p. 1203), 
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111 the experiments to be described in tbe next section, the inner 
porcelain tube was furnished with a loosely-fitting quartz tube 
^vhich extended throughout the whole of the heated portion; in 
tlie experiments at present under consideration this quartz lining 
\K£LS not inserted. 

t:..( peri mental Flan. — The mode of procedure in these experiments 
WAS as follows: 

About 0-1 gram of the purified carbon was weighed out into 
a platinum boat and introduced into the inner porcelain tube 
(all cold). The air in the apparatus having been completely dis- 
placed by the pure dry hydrogen, the furnace was lighted, and the 
temperature of the porcelain tubes raised to about 1150° as rapidly 
as possible. During this initial period of heating, the current of 
liydrogeii was suspended. About fifteen minutes after the inner tube 
had attained the maximum experimental temperature, the current 
of hydrogen was re-started, and the collection of the issuing gas in the 
holder r was begun, a litre being collected during the next sixty-five 
to seventy minutes. The experiment was continued usually about 
twenty five hours, the stream of hydrogen being maintained at a 
steady rate of about 0*95 litre per hour throughout. Litre samples of 
the issuing gas were collected at selected intervals, and after con- 
centration over palladium foil to a known volume, the methane in 
the concentrate was determined. In this way, the rates of forma- 
tion of methane at different periods during each experiment were 
accuiatcly determined, and, knowing the total volume of hydrogen 
passed through the apparatus, an estimation could be made of the 
total methane produced. The results of each experiment may be 
summarised in tabular form as follows. 


ud vnitni i. 


Prdumnary Blank Experiment to Test the Purity of the Hydrogen 
-i^'drogen passed through the apparatus with the porcelain tubes 
leatey but containing no carbon. One litre of gas collected in 
'i.\ y-two minutes, and was subsequently concentrated over pal- 

0 n“n"ni°' ’^t'sidual gas was equivalent 

0 0 006 per cent, on tbe original litre collected. 
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Actual Experiment . — Total duration — twenty-six hours. Tei^. 
perature = Weight of carbon taken = 0'086 gram. Total 

liydrogen used = 23 litres. 


S.iiiiiile. 


I 

II 

HI 

IV 


Summary . — Estimate of tlie total amount of methane in the issuino 
gases — 96 c.c, at 15° and 760 mm. Of this not more than I'i 
would be originally present in the 23 litres of hydrogec 
and not more than 0'4 c.c. could possibly have been derived 
from impurity in the carbon. Therefore 92‘2 c.c. must 
have been formed by the direct action of the hydroiTn 
on the carbon. Now the total quantity of methane theoret 
ically obtainable from 0 086 gram carbon = 170 c.c. at 1.5^ 
and 760 mm., so that about 54 per cent, of the carbon was converted 
into methane during the experiment, and at the end of Iweiitv- 
five hours appreciable quantities of methane were still being pii 
duced. Some of the carbon was left over at the end of the experi- 
ment, and part of the methane formed had been lost by oxidation 
in contact with the inner surface of the heated porcelain tube. 

Experiment II. 

Total duration = twenty-six hours. Temperature = 1100— 1150", 
Weight of carbon taken = 0‘()86 gram. Total hydrogen iised = 
26 litres. 


Sample. 


1 litre 

1 litre 

Percentages in the litre of 

beginning. 

collected, 
in minutes. 

concentrated 
to c. c. 

CH, 

gas collected 

CO. 


I 

II 

0- 1 

j 6.5 

23*5 

0*69 

0*009 

O'lS 

3~ 4 

66 

: 31-0 

0-.59 

nil 

015 

Ill 

9-10 

i 73 

24*5 

0-42 

0*05 

0-32 

IV 

20->21 

6.1 

61*0 

0*27 

0*09 

1*15 

y 

25—26 

65 

70*0 

0*06 

0*07 

rs6 


The caibon monoxide in the gases issuing from the tube in this and die hvo 
following experiments would average about 0*2 to 0*25 per cent. ; it was, however, 
nearly all absorbed by the cuprous chloride solution in the worms L and .17 (Fig- iJ 
before the litre samples were collected. 


Hour from 
beginning. 

] litre 
collected, 
in minutes. 

1 litre 

concentrated 
to c.c. 

Percentages in the 
gas eoUectod, 
CH4. CO. 

0 — 1 

67 

30 

0*68 

0*012 

3.^- 4i ■ 

66 

23 

0 58 

0*014 

10 —Ilf 

73 

33 

0*52 

0*02 

24 —25 : 

65 

25 

0*20 

0*04 
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— Estimate of the total amount of methane in the 
is^uil 1 g gases = 95 c.c., of which not more than EG c.c. would be 
present in the hydrogen used, and not more than 0-4 
f,,.. could have been derived from any impurity in the carbon, 
rhorefore 93 c.c. must have been formed by the action of the 
ivdratrcn on the carbon. 

It is evident that towards the end of the experiment, after about 
the twentieth hour, small quantities of air were leaking into the 
fiijp:iratus, probably due to incipient porosity in the porcelain tube, 
vliich was showing signs of brittleness. The inner surface of the 
tube had been much reduced by the methane. 


E .rperiment III. 


Before this experiment, the following blanks’^ were per- 

fiii'jiied ; 

{!) Ihire dry hydrogen was passed through the apparatus, the 
pnroolaiii tubes being heated as in an actual experiment, but no 
Ciirbon was introduced. One litre of the issuing gas was collected 
and coiiceiitrated to 34 c.c. The methane found in the residual 
gas was equivalent to O-Ql per cent, on the original hydrogen 
r(»!lected. 


(J) A mixture of 98 per cent, hydrogen and 2 per cent, carbon 
nimioxide was passed through the apparatus, the porcelain tubes 
being heated to 1100° without any introduction of carbon. One 
hue of the issuing gas was concentrated over palladium to 58 c.c. 
llie methane found in the residual gas was equivalent to 0'03 per 
rent, on the original gas collected. 

(3) A litre of the same mixture of 98 per cent, hydrogen and 
2 per cent, carbon monoxide was, without having been passed 
Ouougli the apparatus, concentrated to 65 c.c. over palladium. 

le met lane found in the residual gas was equivalent to 0’02 per 
•enl. oil the original gas collected. ^ 

from (2) and (3) it is clear that the presence of even quite a 
•iige percentage of carbon monoxide could have no appreciable 
lueiice on the production of methane either in the hot tube or 
'ing the subsequent concentration over palladium. Any carbon 
uouoxi e produced in the actual experiments did not exceed 0-2 
0 U 3 per cent. 
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Aciml ETfenment . — Total duration = twenty-five hours. Ttn. 
perature^llOO®. Weight of carbon tahen = 0*086 gram. Total 
hydrogen used = 23 litres. 


tiaii'iple. 

1 

Hour froui 
beginning. 

Tiiri 

0- I 

ir ; 

4 - ii 

IK 

10-11 

IV 

12-1.3 

V 

15-16 

VI 

19-20 

VII 

24 -25 


1 litre 

1 litre 

Percentages in tl 

collected, 

concentrated 

gas CO licet 6 

n minutes. 

to c.c. 

c;h,. 

CO. 


45 

0-93 

nil 


1 41 1 

0 51 



31 1 

0-43 

> 

65 

43 i 

0-49 

>> 


66 ! 

1 0-48 



60 1 

! 0*24 



60 

i 

1 0'20 



Siimrnar)i . — Estimate of total methane in the issuing gases= 
102 C.C., of which not more than 2*3 c.c. would be originally cm 
taiiicd in the 23 litres of hydrogen used, and not more than 0 4 cc. 
could possibly have been derived from impurities in the carbon. 
Ileuce 99 c.c. must have been formed by the action of the hydrogen 
on the carbon, which was still proceeding when the experiment was 
stopped. 

iUnrrnl ^^ummary . — In the above three experiments the forma- 
tion of no less than 284 c.c. of methane from 0*258 gram of carbon 
was demonstrated. Some methane was also lost by oxidation 
or decomposition in contact with the hot walls of the porcelain 
tube, wliicb became coated internally with a dark brown to blad 
film of either carbon or reduction products.* The exterior of tie 
tube, which had been exposed to the action of the pure hydrogen 
passing through the annular space between the inner and outer 
tubes, remained quite white, proving that the reduction of tlie 
interior of the tube was due to the action of methane. 


D. tlxfenments ^honing a 73 fer cent. Yield of Methane fromhi 
than 0*1 gram of highly 'purified Carhon at 1150°. 

In order to minimise the loss of methane by oxidation in contact 
with the hot walls of the porcelain tube, the latter was furnished 
with a loosely-fitting quartz lining, which extended throughout the 
whole of the heated portion of tube. With the apparatus so 

* Since the above jaiagraph vaa written, Dr. M. E. Feiltuann very bitidh 
undertook a iJiicro-chemical ex am illation of the inner surface of the lube, 
unniistakable signs of lead, hut no carbon. It would therefore appear that 
methane had reduced some lead coniponud present in tho glaze, with 
production of metallic lead and carbon monoxide. — W. A. B. 
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rran'^ed an attempt was made to convert about 0‘1 gram of 
icfbly purified carbon wholly into methane as follows. 

The carbon, enclosed in a piece of platinum foil, was inserted 
j the middle of the quartz lining of the inner porcelain tube of 
be apparatus, and heated in a stream of pure dry hydrogen for 
thirty-six hours continuously.* The whole of the issuing gas 
as collected in several successive portions, each of which represented, 

3 3 rule, the results of a six hours* run. The volume of each 
lortion having been determined, a litre of it was subsequently 
DDcentrated over palladium, the methane being finally determined 
a the concentrate. 

These experiments imposed considerable physical strain upon the 
perators, and tried the apparatus to the utmost of its capabilities 
f withstanding the long exposure to the fierce heat of the furnace, 
'lie yields of methane obtained, however, approached 75 per cent. 

,f those theoretically possible, and would certainly have been 
lif^Iier had it been possible to prevent all loss by reduction of the 
iiticr surface of the porcelain tube. For despite the protection of 
;lie loosely- fitting quartz lining, the glaze of the porcelain did not 
sscape attack by the methane. The carbon monoxide in the exit 
^asos, before they had passed through the wornas containing am- 
noniacal cuprous chloride, was found to be about O' 15 per cent., 
iitflicient to account for the whole of the original carbon not actually 
obtained finally as methane. 

I Purification of tlm Cai'hon . — A new sample of sugar-charcoal was 
►repared j it was purified in a stream' of dry chlorine at 700*^ for 
orty four hours, afterwards at 1100^ for thirty-seven hours, and 
inally in pure dry hydrogen at 1100^ for twenty-four hours, until 
J1 traces of chlorine were eliminated. It may be of interest to 
ccord the results of this drastic treatment, whch show how difficult 
fc is to purify carbon completely. After the first forty-four hours 
n chlorine at 700^, the hydrogen left amounted to 0'6 per cent., 
Hid after seventeen more hours at 1100*^, it was reduced to 0‘1 
►er cent. At this stage about 0’6 gram was reserved for the 
hiai twenty hours* purification in chlorine (which must surely have 
educed the hydrogen to practically zero), and an estimate 
f the methane formed during the twenty-four hours* heating in 
iry hydrogen, which immediately followed the chlorine treatment, 
mounted to no less than 160 c.c. 

During the final treatment in chlorine some pieces of platinum 

■ Ihe current of hydrogen was stopped during the short initial period in each. 
w>*iiiaeut during which the tube was being heated, and only resumed fifteen 
after the attainment of the maximum temperature, when the collection of 
portion of the issuing gaa began. In the tabulated results, the various time 

•rr.ils ;ire reckoned from this point in each case. 

VDU xciii. ■ 6 Q 
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wire were mixed with the carbon in order to increase its activjtj 
by association with finely-divided platinum ; in this way abut 
11 per cent, of platinum was taken up. 

The details of two experiments are tabulated below. 

Ex-periment 7 ,* 

Total duration after attainment of maximum temperature^ 
thirty-seven hours continuously. Temperature = 1150°. Total carton 
used-0-(^95 gram. Hydrogen used = about 34 litres, which 
dried by means of calcium chloride and solid potassium hydroxide. 


Period 

1 

2 

3 

4 

6 

6 

' - 

Hour 

0 to 6 

G to 12 

12 to 18 

18 to 24 

24 to 30 

30 to 30 35 to 3’ 

Total volume of gas col- 
lected, in litres 

5*6 

5'5 ! 

5-5 

5*5 

5-5 ' 

5*6 

]'0 

PcrMlltagM in 1°^ ';; 

0*025 

0 02 

0*03 

O’Ol 

0*03 

0-02 

nil 

0*65 

0-57 

0*59 

0*56 

0*26 

0-06 

O-fji 

gas collected ^ 

[3*6] 

0*07 

0'25 

0-10 

0*20 

0’05 

O-O'j 


Total ykldof methane = 148 c.c. at 22° and 752 mm. = 135 ‘5 c.c. atO" 
and 760 mm. 

TkeoTelical yield from 0'0995 gram of carbon = 185 c.c. at 0“ aod 
760 mm. 

Actual yield -^73-3 per cent, of that theoretically possible. 

E xpti'iinent II, 

Total duration after attainment of maximum temperature = thirty- 
five hours continuously. Temperature - 1120 — 1 180°. 

Carbon used =*0*092 gram. Hydrogen used = 32*6 litres. 

Throughout the whole of this experiment, the hydrogen, alter 
being dried by means of calcium chloride and solid potassium 
hydroxide as previously described, was passed through the spiral 1 
(Fig, 2) externally cooled with liquid air, and it therefore entereif 
the. porcelain tube containing the carbon in a perfectly dry coodi- 
tion. The pure hydrogen passed through the annular spat* 

* Before this experiment, a ‘‘blank” was performed, in which pure drv 
svas passed through the ap^iaratua with the porcelain lube heated to ^ 
containing no carbon. 9/0 c.c. of the issuing gas were c^lected and . 

IS c.c. over palladium foil. The methane found in the residue correspon'h ^ 
O'Ol per cent, on the original gas collected, a negligible quantity. 
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K” i»-s« “-si. 

Miyd 

1 

2 

3 

4 

5 

6 

7 

lour 

0 to 6 

6 to 12 

12 to 18 

|18 to 2i 

1 24 to 30 

30 to 34 

34 to 35 

’,,ul voIuii>« of gas col- 
Icrtfil, lu litres 

5*62 

1 5*60 

I 5-62 

j 570 

i 

5-60 

3-50 

1*00 

J.iotii temperature 

21° 1 

22“ 

21*5° 

759 j 

0-00 

0-41 

0*06 

22° 

758-5 

0-00 

0-11 

0-07 

22° 


Jiiiuiih-tiir 

757 

758 

758 

758 j __ 

, , . fCO ... 

gus coilected j 4 • • 

i 



001 

0-58 

0 08 

001 

0 02 
0-25 

0-02 

0-016 

0-15 




Theoretical yield of methane from 0*092 
f and 760 mm. 


gram of carbon = 1 72 


c.c. at 


Actual yield = 73 ■! percent, of tbat theoretically possible. . 




Total duration after attainment of maximum f 
tt-liteen hours. Temperature = about 1100° Ca . = 

i.im. Hydrogen used = ]fi->A i;fV /i used = 0-09 

ydroxide). * ®u]id potassium 
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Experiment IV, 

In this experiment a very much smaller quantity of carbon, 
0 0247 gram only, was employed; the hydrogen was dried 
over calcium chloride and solid potassium hydroxide. The methane 
formed was 281 c.c. at 0° and 760 mm., or a yield of 61 
cent, of the 461 c.c. theoretically possible, a greater proportion 
being lost by oxidation than in the previous experiments. 

General Summary. — In the above four experiments we hart 
proved the formation of 422 c.c. of methane, measured at about 
20—22° and at atmospheric pressure, from a total of 0'3062 gram 
of carbon, which corresponds with 68*5 per cent, of the yield 
theoretically possible (616 c.c.). In two experiments the yield wa 
73 per cent, of that theoretically possible, and in one of these 
experiments the hydrogen, after being passed over calcium chloride 
and solid potassium hydroxide, was perfectly dried by passage 
through a long spiral immersed in liquid air. In addition to the 
above yield of methane, another 160 c.c. were formed during the 
twenty-four hours' heating in dry hydrogen which intervened beUveei 
the final purification of the 0*6 gram of carbon in chlorine and the 
commencement of experiment I, so that altogether the formatioD 
of about 580 c.c. of methane was demonstrated. 

In our opinion these results prove beyond question that methane 
is formed at 1100° to 1200° by the direct action of hydrogen on 
carbon, as originally stated by Bone and Jerdan in 1897. 

E. Note on the Increase in the. Activity of Sugar-charcoal tomrdi 
Hydrogeuy due to Admixture with Platinum. 

Reference has already been made to the increase observed in the 
activity of the purified sugar-charcoal used in the foregoing expen- 
ments (sections C and D), due to its previous admixture with 
10 to 15 per cent, of finely-divided platinum'. From the point ol 
view of the main object of our experiments, namely, to convert a 
small quantity of carbon wholly or almost wholly into methane, tto 
was a fortunate circumstance, inasmuch as it doubtless 
the time required, which otherwise would probably have exce 
the limits of endurance both of the apparatus and the 
The degree of stimulation due to the platinum may be judged 
the two following strictly comparable experiments, in which exac . 
equal quantities of the same highly-purified sugar-charcoa 
taining less than 0‘1 per cent, of hydrogen), in the one case 
and in the other case without addition of platinum, were c 
in pure dry hydrogen to 1150° and the issuing gas collecte 
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Jie first hour after the attainment of the maximum temperature, 


iius: 


Weight of carbon taken..,, 
Volume of gas collected... 
Percentage of CH 4 formed. 


Carbon + 11 per 
cent, of platinum. 
O’lOS gram 
1000 c.e. 

0-75 


Carbon 

without platinum. 
0*105 gram 
970 c.c. 

0*35 


In the case of the carbon unmixed with platinum, an increase in 
^he methane formed was effected by merely increasing tbe weight 
t)f carbon used; thus with 0’6 gram of carbon as much as 0*65 per 
tent, of methane was obtained. With a slow action of this kind, 
the amount of methane obtained might be expected to increase with 
[lie surface area of the carbon exposed to the action of the 
bydrogen, although not necessarily proportionately, until the 
Bquilibrium point of the system C + CH^ was attained. The 

nearer the approach to the equilibrium point the less would a given 
berease in the surface of the carbon affect the percentage of 
methane obtained. 


In conclusion, we desire to thank the Government Grant Com- 
inittce of the Royal Society for grants, out of which the expenses 
)f these experiments have been partly met. 

h'KL AND Metallurgical Department, Chemical Department, 

The University or Leeds. Manchester University. 


!.\’CV]I.— r/tg Chlorination of Methyl Derivatives of 
Pyridine. Part II. 2-Methylpyridine. 

By William James Sell. 

N a former communication (Part I, Trans., 1905, 87, 799) it was 
bwn that, when a-picoline was first saturated with hydrogen chloride 
na then subjected to chlorination at 105^1 10° as long as any action ’ 
P^ars to take place, a mixture of chlorinated derivatives was 

icol'i!! ’ compound, shown to be a hexachloro- 

Wih’f™^ separated. This, on examination, proved to have the 
istitution represented by the formula : 

Cl 


k, 
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It was further shown {loe. cit.) that when this compound is carefully 
heated with 80 per cent, sulphuric acid it is converted into 3:4 5 , 
trichloropicolinic acid, which is deposited when the cooled liquid 
diluted with water, any 3:4: 5-trichloropyridine formed by local over, 
heating being retained in solution. 

Examination of the Liquid Product of the Chlorination of a-PicoU-f^/f 

The liquid, which was drained from the crystals of hexachbro- 
picoline by the aid of the pump and pressure, was submitted b 
fractional distillation under reduced pressure. The liquid commenre^ 
to distil at 148712 mm., the thermometer quickly rising to loS^- 
the receiver was changed every 5° until the thermometer registered 
183®, when the distillation was practically complete. By far the largest 
part of the distillate passed over between 153° and 168° and remained 
liquid, whereas the fractions boiling at 168 — 183° showed signs of 
crystallisation on cooling, and, after some months, became almost solid 
The solid from each of the last three fractions was collected, and, on 
crystallisation from alcohol, was found to separate in the characteristic 
prisms of the hexachloropicoline, m. p, 102 — 103°, already described, 
and this conclusion was confirmed by heating it with 80 per cent, 
sulphuric acid, when trichloropicoline, m. p. 164 — 165°, was isolated 
That hexachloropicoline is freely soluble in the liquid products m 
well known, and it is not therefore surprising to find it distilling over 
in the last part of the distillation. Its boiling point under 12 ram. 
pressure is 175 — 180°. 

In the hope of effecting some further purification by freezing out, 
draining, and crystallisation, the various liquid fractions were immersed 
in ice and then in a mixture of ice and salt, with no other result tlao 
to render them thick and syrupy. When portions were next gradually 
exposed in the upper part of a vessel containing liquid air, they 
remained clear for a time, and of the consistency of Canada balsaoi, 
ultimately becoming opaque and solid. On removal from the bath, 
the phenomena were repeated in the inverse order, and, after maoy 
fruitless attempts, this method of purification was abandoned. 

Examination of the Various Fractions hy heating with 80 fST (Wil' 
Svlphuric Acid. 

Portions of each fraction, b. p. 153 — 168°, weighing 20 grams, were 
mixed with 50 c.c. of 80 per cent, sulphuric acid, and heated w 
130 — 132° in a long-necked flask provided with an air condenser 
ground into its neck, the heating being continued until fumes » 
hydrogen chloride cesused to escape. The mixture, on cooling, was nexj 
diluted with about 200 c.c. of water, and distilled in a current 0 
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eteam, when generally a few drops of apparently unaltered compound 
p.^ 5 j 5 e(l over, and the liquid in the flask deposited a crop of crystals on 

cooling- 

Tbe crystals were collected and purified by recrystallisation from 
xfitev, when they were deposited in colourless needles. Those crystals 
whidi separated from the treatment of the fractions boiling at 

153—158° and 158—163° melted with decomposition at 153 154®, 

whereas the acid obtained from the still liquid portions of the higher 
fractions melted at 148 — 149° under similar treatment as to purifica- 
tion, Subsequent further purification by recrystallisation, however, 
raised the temperature of the acid from the later fractions to 
153—154°, and, as was expected and confirmed by qualitative tests, 
the depression was due to the crystals being more or less contami- 
nated with trichloropicolinic acid derived from hexachloropicoline 
contained in the fractions of higher boiling point. 

3 : 6 Diohloropicolinio acid is fairly soluble in boiling, and sparingly 
?o in cold, water, freely so in boiling alcohol and in most organic 
solvents. The crystals are anhydrous, and gave the following numbers 
on analysis ; 

0 1855 gave 0’255 CO 2 and 0-028 HgO. 0 = 37-48 ; H = l*67. 

0-3225 „ 0-4770 AgCl. 01 = 36-60. 

0-0985 „ 0^1460 AgCl. Cl = 36-88. 

(JflH 30 . 2 NCl 2 requires 0 = 37'50 ; H = 1 -56 ; Cl = 36*97 per cent. 

An aqueous solution of the acid gives the following reactions : 

(1) With calcium or barium chlorides and a drop of ammonia, 
no precipitate. 

(-2) With silver niti’ate, a sparingly soluble, flocculent precipitate 
consisting of woolly needles. 

(3) With mercuric chloride, a precipitate which is slowly deposited 
in .stout, colourless needles. 

(4) With ferrous sulphate, a faint brown coloration and, after long 
standing, a slight dark red, crystalline deposit. 

(5) With copper acetate, a light blue, sparingly soluble copper salt. 

Tho foregoing results show that a large part of the chlorination 

product of a-picoline, which is liquid at the ordinary temperature, 
consists of pentachloropicoline, CsH^ClgN-CCla, and that this on heating 
with 80 per cent, sulphuric acid, ia resolved into dichloropicolinic acid 
and hydrogen chloride, thus : 

-OsHjCljN-CCl, + iKf) = SCjHjClj-COjH + 6HC1. 

^ U maybe mentioned that some of the compounds described in this 
^eriea 0 papers are isomeric with the corresponding substances 

ame by Ost by the action of phosphorus pentachloride on 
®eDaiDicacid (/. pr. Chem., 1883, [ii], 27, 257). 
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MeOiyl-^ : ^-dichloropicolinaie. 

About 40 grams of the acid were converted into fts methyl ester ‘ 
the usual way, the substance being recrystallieed from methyl alcolioi 
It forms stout needles, melting at 78 — 79° (uncorr.), and ma)- 
crystallised from water or distilled in a current of steam wittoa^ 
change, as shown by the melting point of the material after these 
operations. 

3 : ^-Dichloropicolinamide. 

The greater part of the methyl ester was treated with an excess of 
strong aqueous ammonia (0'880) and left overnight in a closed flask 
The amide was dissolved in boiling water, from which, on cooling it 
crystallised in colourless needles molting sharply at'^ 175 _ 17 g: 
(uncorr.) : 

OT795 gave 0*2455 CO^ and 0-0345 G = 37*29 ; H = 2-13 

0-2593 „ 32-15 c.c. at 17*9° and 767-5 mm. N = U-57. 

CgH^OK 2 C]^ requires C = 37-69 j H = 2-09 ; N = 14*66 per cent. 

Conversion of 3 : ft-Dickloropicolinic Acid into 3 : ^‘Dickloropyridm 

Since the effervescence occasioned by heating the acid to its melting 
point seemed to indicate that it loses carbon dioxide at this tempera- 
ture, an experiment was arranged which consisted in distilling about 
5 grams of the acid with 20 c.c. of glycerol. The distillate, which on 
cooling solidified to a crystalline mass, was rinsed with cold alcohol and 
after pressure between folds of blotting paper crystallised from hot 
alcohol, from which it separated in flat, flexible needles and plates with 
the characteristic odour, volatility, reactions, and melting point 
(66 — 67°) of the dichloropyridine described by Kbnigs and Geigy(.5«’., 
1884, 17, 589, 1833), Sell and Dootson (Trans., 1899, 79, 979), 
and shown by the author to contain the chlorine atoms in the3:o- 
position (this vol., 1997). This was confirmed by converting a speci- 
men of the dichloropyridine into diethoxypyridine and transforming 
the latter by bromine water into the characteristic dibromodiethoxr- 
pyridine, m. p. 193 — 140° : 

Found, Br = 49-29 

requires Br = 49*23 per cent. 

University Laboratokt, 

Cambridge, 



CHLORINE DERIVATIVES OF PYRIDINE. PART IX. 1997 


thk 


The Chlonne Derivatives of Pyridine. 

part IX, Preparation and Orientation of 3 : 5- 
DiMofopyridine. 

By William James Sell. 

j[t' substance which forms the subject of this communication has 
been known, and was first described by Konigs and Geigy, who 
Itiined it together with a trichloropyridine by the interaction of 
bo'jilioriis pentachloride and barium pyridinedisulphonate (Ber,^ 
i;>4. 17, f)89j 1833). The dichloropyridine has since been 
bt'iiDed by Dootson and the author (Trans,, 1899, 79, 979), and, 
Dore recently, the author has found the yield of this substance much 
Bipioved by modifying the apparatus previously used (loc. cit.) so as 
io encourage the sublimation of the dichloropyridine hydrochloride as 
ehloriiiation proceeds. The same compound was also found to 
Lult. from the distillation with glycerol of the dichloropicolinic acid 
hrepiired by the action of 80 per cent, sulphuric acid on one of the 
roducts of the chlorination of a-picoline (this vol., 1993). 

The well-marked basic characters of the substance, together with its 
Teat stability, as indicated especially by its unalterability by ammonia 
,t any temperature below 300°, suggested that the chlorine atoms in 
he compound occupied the 3 : 5-positions. This conclusion was 
trengthened by the analogy in general properties and stability under 
iimilar conditions to the dibromopyridine, m. p. 110—111° in which 
;he bromine atoms are known to occupy the 3 : 5 positions. The 
atter substance was discovered by Hofmann (Ber,, 1879, 12, 988), 
u.(l the orientation conclusively proved by, among others, G. Pfeiffer 
[&r., 1887, 20, 1343). 

i Willi the object of testing the above conjecture, it was determined 
[o prepare a quantity of Hofmann’s 3 : S-dibromopyridine, m. p. 

t 10—111'^, according to the directions of that investigator [loc. cit.). 
t was then converted into the diethoxy pyridine by heating in sealed- 
iwbes with excess of sodium etboxide. 

Similarly, a quantity of diethoxide was made from the dichloro- 
>yrii]ine in question. The examination of the two specimens of 
heihoxypyridine showed that they were similar to each other, and 
^iiresponded with the description given by Weidel and Blau i^Monatsh.^ 
^-■>,6,669), who prepared their specimen from 3 : 5-dibromopyridine. 
t wis then determined to iustidute experiments in the hope of 
bvaiuiug some sparingly soluble, definite, crystalline compound of 
individuality, by which a comparison could be made of the 
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identity of the dietboxide from the two sources. The result wa, th 
discovery that the diethoxido from both sources reacts with broaij, 
aod chlorine to form identical compounds. When bromine wate, i, 
added to ail aqueous solution of the diethoxide in dilute hydrochloti, 
acid a bulky, white precipitate is produced, consisting of ddia;, 
needles almost insoluble in water, but fairly soluble itf dilute alcolm, 
from which the substance crystallises in somewhat flattened neeil, 
with a satiny sheen, melting at 141-142“ (uncorr.). As will be 
below the diethoxypyridiiie absorbs two atoms of bromine, ati, 
in viLw of the fact that by heating the compound to 150“ nik 
concentrated hydrochloric acid it is converted into dibromodihydroi, 
pyridine the new compound is represented by one of the subjoiaai 
termute,' of which (I) is regarded as the more probable, but furllp 
experiments are oecessary to justify it. 

aH,-oAo-o.A c„H.-o/^o-CA 


iBr 


Br 


iBr 


N N 

(I.) («•) 

An analogous compound containing two atoms of chlorim ii 
obtained from the diethoxide from both sources by the use of cM«» 
water in place of bromine water. The compound forms- beasliH 
needles from dilute alcohol, melting at 123-124“. This substa 
when heated with concentrated hydrochloric acid to 160 , _is coavertei 
into dichlorodihydroxypyridine, crystallising from water in colour^ 
needles containing 3 molecules of water of crystallisation, wkk 
are lost in a vacuum over sulphuric acid, the substanco becom,.* 
opaque. The compound is represented by one of the follc«f 
formula, but the question as to which is the correct one must be the 
subject of further study. 

ho/Noh 


nor roH 
Jci 


Cl 


Cl 


N 


Experimental. 

The dichloropyridine (2 grams) was heated iQ sealed 
five hours with a solution of sodium (1*5 grams) in a so u . 
(20 c.c.) to a temperature of 190—200^. After cooling, t ® 
of the tubes were rinsed out with water, and distille m ^ 
steam. The first part of the distillate consisted chie y ^ 

with some dissolved diethoxy pyridine, and this was 
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jueous part which separated into two layers, the lower of which was 
lainly diethoxypyridine, which was separated in the usual way, 
in dilute hydrochloric acid, and used for the experiments 
.tailed below. 

A small part was precipitated with chloroplatinic acid, and a 
iitinichloride, consisting of orange-yellow needles, was obtained 
Treeing with the description given by Weidel and Blau {loc. cit.), 
.he substance is unchanged on heating to 100°, and is anhydrous. 
>0 portions which had been heated to 100° were afterwards ignited, 
,B(1 inive the following results : 

0 41 S gave 0-110 Ft. Ft- 26-31, 

(} u278 „ 0-0855 Ft. Ft = 26 -08. 

[C 6 Hg(OEt) 2 N] 2 ,H 2 PfcClg requires Ft = 26' 18 per cent. 


Conversion of Diethoxypyridine into Dibromodiethoxypyridine. 

A further portion of diethoxypyridine hydrochloride was mixed 
rith bromine water, when a voluminous, white precipitate was produced 
Desisting of colourless needles. These were practically insoluble 
n cold water, and only slightly soluble on boiling, but readily so 
fi hot alcohol, from which they crystallised in somewhat flattened 
eedles, having a pearly lustre and melting at 141 — 142° (uncorr.) : 

(1) 0-2077 gave 0 2562 COg and 0 0705 H,0. C = 33-60; H = 3-77. 

(2) 0-2126 „ 0-2618 CO 2 „ 0-0665 H^O. 0 = 33-58 ; H = 3'48 

(3) 0-127 „ 0-142 AgBr. Br = 48-75. 

(4) 0-1228 „ 0-142 AgBr. Br-49'23. 

C.HiiOsNBr, requires C = 33-23; H = 3-39; Brx. 49-23 percent. 


Conversion of DiethoxypyridiTUi into Dichlorodiethoxypyridhu. 

Another part of the diethoxypyridine hydrochloride was precipitated 
y chlorine water, the bulky, crystalline precipitate collected, and 
pcrystallised from dilute alcohol. The substance forms beautiful 
oloiidess needles when the solution is allowed to cool rapidly, but 
cooled slowly, large, prismatic crystals are formed, resembling 
of potassium nitrate, and melting at 124° (uncorr.). The 
ubstance dissolves only sparingly in water, but is freely soluble 
n alcohol, ether, or acetone ; 

0 1-95 gave 0-2176 AgCl. Cl 29-97. 

CsHjjOjNClj requires Cl -=30-08 percent. 


fmmion 0 / Dihromodkthoxypyridimfram 3 : 5-Dibromopyridine. 

dibromopyridine, m. p. IIP, prepared by 
irections {loo. cit,), were treated in an exactly similar 
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manner to the dichloropyridine, and part of the diethoxypyridine 
converted by bromine water into its bromine derivative. The crystiij 
formed were indistinguishable in appearance, solubility, and meiti 
point (141—142°) from the specimen obtained by similar treatment!! 
the dichloropyridine in question : 

0*0915 gave 0*10574 AgBr. Br=.49-17. 

0-0963 „ 0-11144 AgBr. Bc = 49-24. 

CgHj^OoNBr^ requires Br= 49*23 per cent. 

The remaining diethoxypyridine, prepared from 3 : S-dibromopyridine 
was converted by means of chlorine water into the dichlorodiethoxy' 
pyridine. The specimen thus produced was indistinguishable froin 
that prepared from the dichloropyridine in question. 

Conversion of DicJdorodiethoxypyridine into DicMorodihydrQxypyTidii^;^ 

Four grams of dichlorodiethoxy pyridine were heated to 150— 155^ 
with concentrated hydrochloric acid in sealed tubes, each tube being 
charged with 1 gram of the substance and 20 c.c. of acid. Tbe 
heating was continued for six hours, and if, on cooling, the tube is free 
from crystalline matter, the decomposition is complete. On opecing 
the tubes, ethyl chloride escaped, and on evaporating the contenU 
of the tubes to dryness on the water-bath, a slightly brown residue was 
obtained. This was dissolved in the least possible amount of boiling 
water, a small quantity of animal charcoal added, and, after digestion 
for a time, the solution was filtered and allowed to crystallise. The 
substance separates from water in fine, colourless needles containing 
3 molecules of water of crystallisation, which it loses in a vacuum 
over sulphuric acid, or in the aii’-bath at 60 — 70°. 

The undried compound when heated to 83 — 84° partly melts, leaving 
a lower hydrate, or more probably the unmelted anhydrous substance. 
On continuing the heating, the whole solidified, and afterwards melted 
with darkening at 196° (uncorr.). The substance .when dried at 
GO — 70° melts sharply at 194 — 195° (uncorr.) to a colourless liquid ; 

0-2105 lost, in a vacuum over sulphuric acid, 0*0485. H20 = 23-04. 

0-0835, dry substance, gave 0-13312 AgCl. Cl = 39*41. » 

requires H20 = 23-07 per cent. 

CgHgO^NOl" „ 01 = 39*44 „ ^ 

University Laboratory, 

Cambridge. 
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XXCIX.— Chlorine Deiivatives of Pyridine. Part X. 
Orientation of 2:3: ^-Trichloropyiddine. 

By William James Sell. 


This compound was first described by Konigs and Geigy, who obtained 
it, together with a diehloropyridine, by the interaction of phosphorus 
pentachloride and barium pyridine disulphonate 1884, 17, 589, 

is;i3). 

It was also obtained in relatively large amount by Dootson and the 
lutbor by the interaction of phosphorus pentachloride and pyridine 
[Trans., 1898, 81, 432), as well as by the chlorination of pyridine 
hydrochloride. In the latter case, it was separated by fractionation, 
ind cooling of the products boiling at 205 — 2217762 mm. 


Orientation. 

Kdniga and Geigy found {loc. cii.) that, by the action of sodium 
Bthoxide on this compound, one of its chlorine atoms was readily 
replaced by ethoxyl, and, from the similar ease with which the chlorine 
I is replaced in 2-chloroquinoline, they were inclined to consider that 
one of the chlorine atoms in this trichloropyridine was also in the 
2-position. The conclusion happens to be correct, but the reasoning 
is weak and calculated to lead to erroneous conclusions, as, for 
example, in the case of 2 : 3 : 4 : 5-tetrachloropyridine, where the 
chlorine atom occupying the 4-position is the one most easily removed 
by sodium ethoxide (Trans., 1903, 83, 396). 

Excluding the trichloropyri dines of known constitution, and regard- 
ing the feeble, but distinct, basic properties of the one in question, 
diere was every probability that its constitution would be represented 
by one of the following formulae : 


c/^Cl 

\>' 

N 

Cl 

gc, 

Cl 

^\ci 

^c. 

(I.) 


N 

(TI). 

(HI.) 


^hich (I) was regarded as sufficiently probable to warrant the 
mpb to determine its orientation on the following lines, 
and this formula ought to be attacked by ammonia 

give 3 :5-dichloro-2-aminopyridine, having the constitution re- 
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presented by (IV). This was carried out, and a substance melting 
— g5^ was isolated : 



(IV.) 


Further, 3 : S-dichloropicolinamide (this vol., 1996) was converted 
by the Hofmann reaction into 3 : b-dichloro-S-aminopyridine, represented 
by (IV) aboye. The specimen thus obtained melted at 84 — §53 
and the melting point was unaffected by admixture with the specimea 
prepared by the action of ammonia on the tricbloropyridine melt-inj 
at 49—50° 

IMoreover, Konigs and Geigy have described (loc. cit.) a dichloro. 
ethoxy pyridine obtained from this tricbloropyridine by the action of 
sodium ethoxide. This compound they afterwards , converted bj 
heating with hydrochloric acid to 150° into the corresponding dithloro- 
hydroxjpyridine, m. p. 178°. 

Finally, the compound depicted above (IV), obtained through 
dichloropicolinamide by the Hofmann reaction, is converted by a 
modification of the Bouveault reaction into the same dichlorohydroxp 
pyridine, m. p. 178—179°, as was obtained from the tricbloropyridine, 
m. p. 49 — 50° 


Experimental. 

Formation of 3 : h^Dichloro-^-ammopyridine from Triddoropyridm^ 
m, p. 49—50°. 

Three tubes, each containing 2 grams of tricbloropyridine, 
m. p. 49 — 50°, dissolved in a mixture of equal volumes of alcohol 
and concentrated aqueous ammonia, were sealed and heated to 180' 
for three hours. The contents of the tubes were evaporated to 
remove most of the alcohol, diluted with water, and, after cooling, 
the precipitated compound was collected and washed. The substance 
thus obtained was treated with dilute hydrochloric acid, when a small 
quantity of the unaltered compound remained. The filtrate vaa 
precipitated by ammonia, distilled in a current of steam, and the 
ammo -compound was recrystallised from hot dilute alcohol, from 
which it separates in needles or prisms melting at 84 — 85°. 
compound is freely soluble in alcohol or acetone, l moderately so 
in hot water, but very sparingly so in the cold liquidv H dissolve 
readily in dilute acids. The solution in dilute hydrochloric acid 
gives a platinicJdoride: which separates in orange-yellow priaui® 
containing 2 molecules of water of crystallisation : 
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0193 g;ive O’ 1095 COg and 0*0325 H^O. C = 15-47 ; H = 1*87. 
0'3S'25 lost, at 100°, 0-0185 and, on ignition, gave 0-0965 Pt 
H .,0 = 4*62i P6- 25*22, 

,n^,N,C],,H 2 PtCJ 6 , 2 HjO requires 0-15-64 3 H = 1-806 ; H„0-4-66 ; 
Pt — 25'23 per cent. 

rmaiton ofZ : 6 DiGhloro-%aminopyHdirui from 3 : ^-Dichloropicolinic 
Acid. 

Four grams of 3 : 5 -dichloropicol inamide were submitted to the 
ofuiann reaction, the final distillation from the strongly alkaline 
lution being omitted as being unnecessary and likely to cause loss 
chlorine from the compound, 

Tiie 3:5-dichloro-2-aminopyndine which separated was collected, 
iilied, and further purified by solution in hydrochloric acid 
ill precipitation by ammonia. It forms colourless crystals, melting 
S4__S5°, giving a similar platinichloride, and having properties 
complete agreement with those of the sample of the same 

bstance prepared from the trichloropyridine, m. p. 49 50'^ in 

lestion. 


‘il>aralion of ^'.^-Dichloro-^-hydroxypyridme from Z '.b-DichloT^o-^- 
aminopyridine. 

Two grams of 3 : 5-dichIoro-2-aminopyridine were dissolved in 
per cent, sulphuric acid, mixed with a small excess of nitro- 
Iplionic acid in sulphuric acid, and warmed on the water-bath for 
out half an hour. The mixture was then poured into cold water, 
d the wliole boiled for two or three minutes, cooled, and nearly 
utrahsed with sodium hydroxide, when a precipitate was hbtaiued 
>m the still acid solution. The substance was collected, washed, 
d recrystallised from water, from which it separates in needles! 
p. 178—179° 

In conclusion, the author desires to acknowledge the valuable 
ustanee rendered by Mr. G. Hall in the preparation of material 
' tins and other researches on the chloropyridines. His grateful 
s are also due to the Government Grant Committee of 

^ voyal Society for defraying the chief expenses of these 
'Garcoes. 

t^nEUSlTY Laboeatory, 

Cambridge. 
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QQ OrgciMC DcvivO/tivcs of Silicon. Pixvt 

The Synthesis of dl-SulphohenzylethylmohUyhilif^ 
Oxide. 

By Beenakd Dunstan Wilkinson Luff, A*I.C. (1851 Exhibitioj 
Scholar), and Feedehic Stanley Kipping. 

Up to the present time the only silicon compound which hag beeg 
resolved into its optically active components is the sulphonic derivative 
of (^/-benzylethylpropylsilicyl oxide, [SOgH'CgH^’CHg'EtPrSi],^, aa 
acid which contains two asymmetf;ic silicon groups. Attecapts to 
resolve other tZ/-silicon derivatives which contain only one asyminetric 
group have so far been unsuccessful ; the fruitless experiments 
in the -case of cZ/^benzylmethylethylpropylsilicanesulphonic adj, 
MeEtPrSi’CHs'C^jH.-SOgH, have already been recorded (Kippi,» 
Trans 1907, 91,717), and several similar investigations which hve 
been in progress ’in these laboratories during the past year have alsi 
failed to attain the end in view. Whether work on these line=h 
ultimately brought to a successful issue or not, it seemed verr 
desirable to extend and corroborate our knowledge of optically active 
silicon derivatives by preparing and studying at least a second example 
of a compound containing two asymmetric silicon groups ; all the more 
BO in view of the fact that the specific rotations of the d- and ^-sulpho- 
benzylethylpropylsilicyl oxides are very small, and in other respects 
also tho behaviour of the active compounds is nob very clearly 
indicative of their enantiomorphous relationship. 

With this object in view, we began experiments on the synthesis oi 

d/-benzvletbyH.obutylsilicol, SiiC,H,)Et(G,Hg)*OH, in the expem- 
tion that the behaviour of this compound would be, on the whole, 
very similar to that of its lower homologue, and that it would yie i 
sulphonic derivative of d^-benzylethyUsobutylsiUcyl oxide which mig i 
be resolved into its d- and ^-components ; in this paper we descn ^ 
the results of these experiments and the properties of the various 
compounds which have been obtained. 

Starting from ethylsilicon trichloride we first prepare ei«. 
ethylsilicon dichloride, but under conditions different from 
. employed and described previously (Trans., 1907, 91, 
compound was then treated with magnesium Mobutyi iM 
ethereal solution, but the results were highly ^ 4 

employing magnesium tsobutyl bromide instead of the 
the product was a complex mixture, we were able 
dlbenzylethyli&obutylsilicyl chloride, Si(C 7 H 7 )Et(C 4 Hg) ? 
oil, boiling at 198—2097100 mm. By decomposing cW-benzy 
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jiityl.itiffi chloride Witt water or with sodinm carbonate solution, we 
ibiained A\-benzylsth,ylkolutykilicol, Si(C,H,)Et(0,Hg)-OH and' dl 
,„:ye(iyisote«y&.7iV oodde, [Si(CyHj)Et(C,Hj)],0, two compounds' 
rl,i(h were easily separated by fractional distillation, as the former 
oil? at 102 — 164:725 mm., and the latter at 260 — 252720 mm, 
Ksperiments were then made in order to find a satisfactory method 
«• the preparation of a sulphonic acid from one of the three M- 
jcpoiinds just mentioned, but the task proved to be unexpectedly 

f jtbcult; ultimately, from the sulphonation products of the siliool the 
Ji,le,and the chloride, we obtained, in the form of its f-menthylamine 
,lt, a rfl-sulphonic acid which proved to be a derivative of sulpho- 
eiizylethylwobutylsilicjl oxide, ^ 

,S0,H'C6H4-CHj-SiEt(C,H<,)-O'SiEt(C,Hg)'CH3-CgH,-SO3H. 

lUenthylamine ilsulphobenzykthylhohuiylsilicyl oxide, 
[SiEt(C.H3)-CH,-C3H,-S03H,C,„H3jN]30,’ 
ivstallises with 4 molecules of water, melts at 240 — 245 ° and its 
pecific rotation in methyl-alcoholic solution is [a]u - 14 ' 7 ° It is yery 
im.lar to the corresponding derivative of benzylethylpropylsilicyl 
a,.lr, and, like the latter, it is not resolved into its components by 
rartional crystallisation from aqueous alcohol or moist ethyl acetate 
His compound was used merely as a means of isolating the pure dl- 
ciii from the mixture of products obtained iq the process of sul- 
Ihoiiation. The sodium salt prepared from it is crystalline and readily 
hluhlem water; the baHum salt is practically insoluble in water and 
alcohol, but dissolves readily in a mixture of the.se solvents. 
i-lkrnylamine il sidphobenzylethylisobutyhilicyl oxide, 
[SiEt(C,H3)-0H3-C3H,-S03H,C3(,H^gN]s,O, ' 

riciiillises from aqueous alcohol in needles, and melts at 207 209 °. 

' ' mhmdim AUulphohenzyUthylis.ahutyUiUcyl oxide crystallises 

Ci, xhmne hydrogen sutphohenzylethylieobutyleiHeyl oxide separates 
1 .inhydrous acetone containing a trace of methyl alcohol as a 
^rociys a me powder which melts and decomposes at 225 229 ° 

* jJcnW ' ■•esolution of the df-acid will 

eUteciibed m the next communication, 

Expebimental. 

iifporahon of Benzyhthyladioon Dichloride, Si(C,H,)EtCl . 
"“municata described in a previous 

'■ninXdtl ‘here 

““Pfuiid and , preparation of the Grignard 

vL xc“, ‘Addition of this to the silicon Iriv- 

6 R 
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ative, a process which had to be carried out very slowly. Au attempt 
was therefore made to combiue the two reactions in one operatioj 
the magnesium benzyl chloride being formed in the presence of 
of the ethylsilicon trichloride. This method was found to gj^ 
satisfactory results, and was carried out a's follows. 

Ethylsilicon trichloride (1 moL), diluted with about six times itj 
volume of dry ether, and magnesium filings (1 tool.) are placed im 
flask, which is fitl^ed with a cork carrying a tap funi\el, and also 
a stirrer. A small quantity of benzyl chloride is run in, and th 
contents of the flask are agitated for a moment.; if the reaction doa 
not start spontaneously, a small quantity of an ethereal solution of 
magnesium benzyl chloride is added. When the reaction has once 
in, as shown by the liquid becoming warm, the flask is immersed ioioe 
and the contents are kept cool, and vigorously stirred, while the rest(^ 
the benzyl chloride (1 mol.) is added. The separation of magneiiun 
chloride sets in almost from the outset, and the reaction seems to be 
completed at the ordinary temperature. The product is worked up u 
described previously {see above), and the yield of pure beuzylethvl 
silicon dichloride is about 60 — 70 per cent, of the theoretical. 
this modified method, only a very small quantity of dibenzyl is fomai 
compared with the amount produced when the original process is 
employed ; this is a great advantage, as the separation of thii 
impurity from the desired silicon compound by fractional distUlatioo 
is a rather troublesome operation, 

Benzylethyli^obutylsilicyl Chloride, Si(C 7 Hy)Et(C 4 EJCl. 

This compound was prepared by the interaction of benzylethy!- 
silicon dichloride and magnesium isobutyl bromide : 

Si(C^H^)EtC ]2 + Mg(C,Hg)Br = Si(C 7 Hy)Et(C! 4 H 9 )Cl + MgBi€!. 

The ethereal solution of magnesium isobutyl bromide (1 mol.)H 
added to an ethereal solution of benzylethylsilicon dichloride (1 
contained in a flask immersed in cold water and provided 
stirrer. No appreciable rise in temperature takes place, so that 
the liquids may be mixed fairly quickly, and no magnesium 6^5 
is deposited for some time. In order fto hasten the completion d 
the reaction, the mixture is heated under reflux for six hours on » 
water-bath. The ether is then evaporated, and the residue heated on 
the water-bath for about eight hours longer. After these operations, 
a bulky deposit of magnesium salt is obtained, and the oily prodna 
contained in it is extracted by means of ether in an appamtus trn® 
which moist air is excluded {Trans., 1907, 91, 216). The ether 
then evaporated, whereupon a further separation of magnesiu® 
usually occurs, which may involve a repetition of the above process®^ 
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nfually there results a brownish-yellow oil, which is distilled from 
, (iiuarv Wnrtz flask under a pressure of 100 mm. Practically the 
lotc of liquid passes over below 230®, but during the distil- 
1 further quantity of magnesium chlorobromide is deposited, and 
resitlue consists partly of this salt and partly of silicon compounds 
point; the quantity of the latter is relatively small, 
•be distillate is then submitted to fractional distillation (at 100 mm.), 

' £r a disk with a long neck and employing a rod and disk column. 

are collected below 190®, from 190® to 210®, and from 210® 

^ ‘2-jy ; the largest is that collected between 190® and 210°. In order 
L olitain the pure chloride, these fractions are systematically redis- 
llM and the liquid boiling at 196 — 204® is first collected. This 
Lwimtion is still impure, and generally contains about 15-3 per cent. 

L ^lAorine ; when it is fractionated again three or four times, it yields 
colourless liquid, boiling at 198—202® (100 mm.), which give^ 
ii-sfactory results on analysis * : 

38 required 18*9 c.c. AgNOg solution (1 c.c. = 0*00177 Cl). Cl = 14 8. 

' Cj 3 H.^iCISi requires Cl = 14'7 per cent. 

The isolation of the pure chloride is exceedingly troublesome, owing 
the presence of unchanged benzylethylsilicon dichloride, and probably 
feofcothatof benzylethyldiwobutylsilicane. For the preparation of 
le Mlico), a fraction boiling from 196® to 202°/ 100 mm. may be 
cployed; the yield of this fairly pure chloride amounts to about 
) per cent, of the theoretical. 

Heuzylethylisobutylsilic^l chloride is a colourless, fuming, mobile 
readily decomposed by water. 

Dmmpoiilion of limzyleihyli&obulyhdicyl Chloride by Watei'. 

A? it seemed very probable that this chloride, like the corresponding 
■nzslethylpropylsilicyl derivative, would be decomposed by water, 
ping the oxide as well as the silicol, and, further, that the silicol 
ould be the more suitable for the preparation of a sulphonic deriv- 
ive, we tried to obtain as large a proportion as possible of the silicol 
f treating the chloride with an ice-cold solution of sodium carbonate 
[rails., 1908, 93, 461). 

( The crude product, an almost colourless oil, is submitted to fractional 
ilillation under a pressure of 25 mm., using an ordinary distilling 
tk. A large fraction passes over at 150 — 180°, this being fairly 
betizylethjTwybutylsilicol ; the temperature then rises rapidly to 
p', and another large fraction, which contains the corresponding 
|ide, passes over at 240 — 280° ; the flask then usually contains a 

[ was carried out iu the mauuer previously described (Kipping, 

N . 91, 217 ). 
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small quantity oF residue, which is doubtless benzylethylsilicone, as « 
does not distil below 300"". The formation of this compound 
relatively small quantities is observed in all those experiments ig 
which samples of the chloride boiling at 196—202® are employed ; it, 
presence, however, is of little importance, as, owing to its high boiliaj 
point, it is easily separated from the silicol and from the oxide. 
relative proportions of benzyl ethylisobutylsili col and benzyl ethyh*,^ 
butylsilicyl oxide obtained under the above conditions are about 5 toj 
respectively. 

Benzylethylisobutylsilicolf Si(C 7 H 7 )Et(C 4 Hg)*OH. 

This compound may be obtained in a pure state by fractionjllj 
distilling the crude product collected from 150 — 180° (see abo?e);i 
large proportion of this liquid is thus obtained, boiling at 
25 mm. : 

0’4028 gave 0*105 Si02. Si = 12'2. 

0*2563 „ 0*6569 COg and 0*2317 HgO. 0 = 69*9 j H = 10*0. 
C^3li.,20Si requires Si = 12‘4j 0 = 70*1 ; 11 = 9*9 percent. 

BenzyleihijlisobuiylstUcol is a colourless, oily liquid, having a speciw 
gravity less than that of water, in which it is practically insoluble 
has a faint, agreeable odour. On one occasion, it was observed that i 
sample of the silicol, after some days, had undergone decomposition, 
drops of water being formed in the liquid ; other samples, howew, 
did not show this behaviour, and seemed to be stable at the ordiEwr 
temperature, so that possibly the conversion of the silicol into the 
oxide is brought about by traces of impurity, such as hydrochloric acid 

Benzylethylisohutylsilicyl Oxides Si(CyH-)Et(O^Hg)*0*Si(CjH7)Et(CjH,, 

This liquid is obtained from the crude fraction collected betweec 
240° and 280° (see above) by distilling it from a short-necked 
under a pressure of 20 mm. j a very large portion then passes 0 T(f 
at 250—252°: 

0*3507 gave 0*099 SiOg. Si = 13*3. 

0*1832 „ 0*4918 COg and 0*1628 H^O. C= 73*2 j H = 9-8. 

C2^H,20Si2 requires Si =13*3; 0 = 73*1; H[ = 9*3 per cent. 

Benzylethyli^obutylsilicyl oxide is a colourless, rather viscous 
having a specific gravity greater than that of water ; it has a 
aromatic odour, and is practically insoluble in water, but is misfi 
with alcohol, ether, and many other organic solvents. 

Sulphonation of Bemylethylisohutylsilicol yjith Sulphuric 

Knowing that benzylethylpropylsilicol is easily converted 
sulp) ionic acid (which is derived from benzylethylpropylsH^^f ^ 
and having all the details of the preparation and isolation o 
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> uiir disposal, we did not expect to meet with any great difficulty in 
^ preparation of a sulphonic derivative of the homologous silicol just 
^crib^d. It was soon found, however, that, although the mbutyl 
)rc]>oand was very easily sulphonated, or converted into products 
hich were soluble in water, the reaction seemed to be a very complex 
je, aod it only after several unsuccessful attempts that we were 
)i 0 to isolate small quantities of the desired sulphonic acid in the 
lui of its ^-menthylamine salt. Further investigation showed that 
le nature of the product depended largely on the temperature at 
hich the reaction was carried out. 

When the silicol was well shaken with twice its volume of con- 
utrated sulphuric acid and the mixture rapidly heated to 80° a 
gorous effervescence took place, owing to the formation of sulphur 
oxide, and sulphonation was complete in less tlian two minutes. The 
oduct was immediately cooled, poured into water, and the clear solu 
B neutralised with ammonia. The ^-menthylamine salt, precipitated 
„„ this solution as an oil on adding excess of f-meuthylamine hydro 
loride, showed no tendency to crystallise, and was very readily soluble 
cold moist ethyl acetate. 

When the silicol was shaken with twice its volume of concentrated 
l[.imricacid at atmospheric temperature, it finally gave a homogeneous 
liiid, which, however, became turbid on standing. The f-menthyl 
hue salt obtained from this product was oily, and was practically 
soluble in cold ethyl acetate, a fact which showed that it was a very 
fereut substance from that obtained by sulphonating at 80°. 

When the silicol was treated with a mixture of sulphuric and acetic 
Ids, the temperature being slowly raised to 100°, an odour recalling 
It of isubutyl acetate was Observed, but sulphonation did not take 
loe or was very incomplete. These and many other experiments 
led to revea a satisfactory method of sulphonation, but the 
lowing fieemed to give the best results. 

The silicol, in quantities of 5 grams at a time, is placed in a ffask 

d concentrated sulphuric 

d.s added; on shaking vigorously, the temperature rises^soon 

ired into a I ' viscid, pale yellow product is immediately 
b arauionia neutralised 

IthvlaiLfhJiirochl “d with 

^’P'Uted as Jon I u’ ^ naenthylamine salts is 

“tioe; fromthiror! t immediately or only after 

O'' tau then be noL Tl ' '“lb described 

noUted, but geuerally only alter a very protracted 
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Keries of fractional crystallisations, first from aqueous acetone aad 
then from moist ethyl acetate. We therefore found it advantageooj 
first to purify the ammonium salt of the sulphonic acid; for ttjj 
purpose, the solution is evaporated, the ammonium sulphate remov^^ 
by the process previously described (Trans., 190T, 91, 225), and % 
syrupy residue dissolved in a small quantity of methyl alcohol ■ 
ammonium sulpkobenzylethylisobutyhilicyl oxide is then precipitate,} 
as a buttery mass on the addition of ethyl acetate. Even after several 
treatments of this kind, the salt remained in a pasty condition, andia 
this respect it differed widely from the welhdefined, crystalline 
ammonium salt of sulphobenzylethylpropylsilicyl oxide. 

\-Menthylamim Sulphohenzyletkyli&ohutylsUicyl Oxide 

S03H-C,H,*CH,*(C,H,)EtSi*0-SiEt(C,H,)*CH2-C,H**S03H,2C,,H,N 

On adding a small quantity of an aqueous solution of /-menthylamine 
hydrochloride to that of the purified ammonium salt, an oily precipitate 
is obtained at first ; this redissolves on stirring, but on contintiint^ th 
addition of the menthylamine salt there is again produced an oik i 
precipitate, which gradually becomes more pasty and finally granuhr 
This product is collected, washed with water, and roughly dried. It 
is then lecrystallised from hot moist ethyl acetate; after one or (we 
operations, it becomes much more sparingly soluble, and is finalk 
obtained in a pure state in flat, lustrous plates. These crysUls 
contain water of 'crystallisation, which is expelled at lOO"^, The 
anhydrous sa.t begins to soften at 2d0°, and finally melts at 245^; it 
is practically insoluble in anhydrous acetone and anhydrous ethjl 
acetate ; when, however, these liquids contain water, the salt dissobes 
readily. 

An estimation' of water of crystallisation was carried out with i 
sample of the air-dried salt : 

0-2237 lost 0 0176 H^O. H20 = 7-8. 

requires i per cent. 

An analysis of the anhydi*ous salt gave the following result : 

0-U89 gave 0-3346 CO^ and 0*1293 HgO. 0 = 61-2; H=9-6. 

requires C = 6 1'5 ; H = 9*4 per cent. 

The equivalent of the salt was determined by boiling a wei^l)f^ 
quantity of the anhydrous substance with a known volume of i 
sodium carbonate until all the menthylamine was expelled, and then 
titrating the excess of sodium carbonate by means of iV/50 sulptonf 
acid, using litmus as indicator. This method gave the value 449jh 
calculated equivalent of the salt of the above composition being 
These results seem to show that the menthylamine salt is derived froa 
the sulphonic acid of the oxide, and not from that of the silicd. 
This conclusion is confirmed by the results of molecular wegk 
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leterminations, which were made by the ebulliosoopic method usine 
Iphydroii® salt and pure methyl alcohol as solvent. ^ * 

Substance. Solyent. w 

0-817 gram 15-9 grams O'lO A/ 

'■51 ” 7-4 „ 0-385 4^5 

The molecular weight of the menthylamine salt of a sulphonic acid 
.erived from the silicol would be 457, and that of the salt of a sulphonic 
Livatire of the oxide would be 896 ; the above values therefore are 
iuch as might be expected in the case of the derivative of the oxide 
^ the salt IS doubtless highly ionised in methyl-alcoholic solution’ 
More conclusive results were obtained by using the sodium salt (see 

below). 

The specific rotation of the anhydrous menthylamine salt was 
letermiaed in methyl-alcoholic solution : 

0-447, made up to 20 c.c., gave a-0-65 in a 2-dom. tube; whence 

Hd - 

Sodium SuhplMbmzylaliyli^lutyhilieyl Oxide.— The pure f-menthyl 
mine salt is decomposed with a slight excess of sodium carbonate, aL' 
ihe base expelled by distilling in a current of steam, a little ethyl 
Jcohol being added to the contents of the flask in order to preve^ 
rothing. The residual liquid is then neutralised with acetic acid 
vaporated to a small bulk, and anhydrous methyl alcohol added.’ 
.ms causes the precipitation of the sodium salt in colourless crystals 
rlnoh are then drained and allowed to dry in the air. Molecular 
leight determinations were made with a sample of the salt dried at 
OU’.the crjoscopic method being employed with water as the solvent ■ 
(he toUowmg results were employed : ^ 

SubaUace. Solyent. E. 


0-353 gram 
0-55 .. 


17 '3 grams 
16-5 


0-085 

0-125 


M.W. 

446 

496 


is the calculated molecular weight of the sodium salt of the 
ulphouic vid derived from the silicol is 324, and of that derived 

ku Tf ’-f ® conclusion 

kt the Bulphonio acid is derived from the oxide. 

The a„,„ of sulphobenxylethylisobntylsilicyl oxide, which 

a Z “i !'■ “1 « 

r ° ** obtained in a crystalline form. 

■ io-soluble in li ammonium salt. It 

'‘betwo.andcrystllUs dissolves readily in a mixture 

crjstallises from the hot solution in glistening needles. 

Wh , of SenzyUtkyliBobutyhUicyl Oxide. 

volume of concentrated sulphuric acid, the temperature 
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rises sponfcaneously to about 30°, and on warming slight darkeflij. 
takes place and a little sulphur dioxide is evolved ; when*the temperatBy^ 
reaches 70°, sulphonation is complete, and the liqmd is then poyyg^ 
into water, whereupon a clear solution is obtained if sufficient water is 
used. The acid solution is neutralised with ammonia and th« 
?-menthyIamine salt is then precipitated directly, since fractional 
precipitation of the ammonium salt from its solution in methjl 
alcohol does not seem ’ to be of any use. The menthylamine shli 
obtained in this way is pasty and does not become hard even on 
standing. After having been washed with water, it is dissolved in 
aqueous acetone, from which, after some time, an oil is deposited and 
then crystals begin to form ; on decanting the mother liquors at this 
stage, they subsequently deposit a crystalline product, which is 
collected and repeatedly crystallised from moist ethyl acetate. Afte 
many operations, a small quantity of pure ^-menthylamine snlpho. 
benzylethylisobutylsilicyl oxide is thus obtained. The identity of this 
salt with that prepared by sulphonating the silicol is established by 
its melting point and by the fact that a mixture of the two salts melts 
at the same temperature as its components. 

This method of preparing the menthylamine salt is of little practical 
value on account of the very small yield ; however, it is of theoreticai 
interest in that it confirms the conclusion that the menthylamine salt 
is derived from the oxide and not from the silicol. 

The oxide was also sulphonated with chlorosulphonic acid h 
chloroform solution, but the results were similar to those obtamed 
with sulphuric acid, that is to say, only a small proportion of the 
desired sulphonic acid seemed to be present in the product, and its 
isolation in the form of its /-menthylamine salt was an exceedingly 
troublesome task. - 


Sulphonatio7i of Benzylethylhohutyhilic^l Chloride with Chhros'dphm 
Acid. 

As the sulphonation of benzylethyl/sobutylsilicol and of the corre- 
sponding oxide gave such disappointing results, it seemed possible that 
the sulphonation of benzylethyh'sobutylsilicyl chloride and the sub- 
sequent decomposition of the product with water might prove to be » 
better method for the preparation of sulphobenzylethylwobutylsilkfl 
oxide. Experiments showed that the chloride could be easily sulphonated 
with the aid of chlorosulphonic acid, and that the product was a niixtoi^ 
having much the same character as those obtained from the silicol and 
from the oxide , as, however, the direct treatment of the chloride 
the most economical method as regards both time and material, iQOjI 
of the sulphobenzylethylisobutylsilicyl oxide required for 
investigation was prepared and isolated in the following manner, 



organic DEUIVATIVES OF SILICON. PART VIL 2013 


Benzvlethyk'sobutyldilicyl chloride is dissolved ia about five times 
^ volume of dry chloroform, the solution is cooled in ice, and the 
li^oretical quantity of chlorosulphonic acid, also dissolved in dry 
jiloroform, is then run in drop by drop from a tap funnel. When all 
lie acid has been added, the product is poured on to, ice, and the 
Jiloroform is removed by means of a current of steam ; the residual 
Iqiiid which is sometimes milky, owing to the presence of oil, ig 
leutralised with ammonia and allowed to stand until the oily imparity 
settled. The clear liquid is then decanted, the Z-menthylamiue 
alt precipitated directly, and separated by filtration. 

The salt thus obtained is generally solid, but somewhat pasty, and 
ts properties seemed to vary very considerably even when portions of 
be same sample of chloride were sulphonated under as nearly as 
o^sible the same conditions. The crude salt is very readily soluble in 
olil moist ethyl acetate ; when, however, it is warmed for some hours 
ritli concentrated hydrochloric acid (p. 2014), and the acid then com- 
ilvtely removed by evaporating to dryness, the salt becomes quite hard 
Dll much more sparingly soluble in ethyl acetate. It is best purified 
.V first crystallising it from aqueous acetone, as in this way a sparingly 
Dlubla oily by-product is first deposited } the mother liquors then give 
uienthylamine salt in colourless, somewhat flocculent masses, which 
te collected, washed with water, and drained. This salt is now 
ivstallised from moist ethyl acetate ; at first the crystals are deposited 
au opaque form, owing to the presence of some impurity, but after 
lany recrystalli sat ions they become transparent and the pure salt ulti- 
lately obtained is identical with that prepared from the silicol. Although 
his method of preparation gives a rather poor yield of pure salt, it 
eoms, on the whole, to be the best of those which were investigated. 
Simple as the sulphonation processes described above may at first 
iglit appear, there is no doubt that in all cases the product is a 
listure of a number of sulphonic acids j this is by no means sur- 
risirig in view of the possibility of the formation of structural and 
Iso of optical isomerides. Even assuming that the silicol and the 
hloride are completely converted into the oxide previous to, during, 
r after sulphonation, and that the derivatives of the oxide do not 
indergo hydrolysis to derivatives of the silicol, there is still the 
'osdbility that the oxide may give rise to a mixture of ortho- and 
'ara-com pounds, and each of these structural isomerides may be 
ireseat in optically isomeric forms corresponding stereochemically 
'’ith racemic and mesotartaric acids. In view of these considerations, 
•ijjection might, of course, be taken to the employment of an optically 
ictive base (^-menthylamine) for the isolation of the d/-sulphonic acid, 
nece its use might increase the number of the components of the 
liixture; we can only state, however, that we were unable to discover 
better method. 
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The assumption just made for the sake of simplicity, that the silicp] 
and the chloride are entirely converted into the oxide previous to 
during, or after sulphonation, cannot be supported by direct evidenj^’ 
as up to the present very few experiments have been carried out ' 
order to establish the conditions under which the silicols pas^ 
oxides and vice versa (compare Kipping, Trans., 1908, 93 , 45 ] j 
seemed not impossible, therefore, that the presence of a sulphocij 
derivative of the silicol might be one reason why the isolation of the 
sul phonic derivative of the oxide proved to be so troublesome if 
this were the case, and the former could be converted into the latte 
the nature of the product would be simplified. Guided by 
considerations, we tried the effect of heating the crude ^nienthylatciu^ 
salt (prepared directly from the product of the sulphonation of the 
chloride) with concentrated hydrochloric acid, and the results were 
certainly satisfactory ; after this treatment, as already stated the 
menthylamine salt, which originally was very pasty and separated 
from aqueous acetone as an oil, crystallised from this solvent at the 
ordinary temperature. 

By-product formed during Sulphonation , — One reason why the 
sulphonation of benzyl ethyhsobutylsil icy 1 chloride does not give very 
good results is because some of the compound is decomposed at some 
stage in the process, with separation, of the esobutyl group; this 
statement is based on the following evidence. 

The aqueous filtrate from the original precipitate of crude ^menthvI- 
amine salt (p. 2013) gives, after having been concentrated, a crystalline 
compound soluble in hot water, which, after repeated recrystallisatioo, 
is obtained in lustrous needles, melting at This substance is a 

menthylamine salt of a sul phonic acid ; at first we thought it might 
be the salt of y?-toluenesul phonic acid, and that it had been formed 
from the sulphobenzylethyliaobutylsilicyl oxide, just as this acid k 
known to be produced from sulphobenzyletbylpropylsilicyl oxide when 
the latter is hydrolysed with concentrated alkalis (Trans., 1908,93. 
472). As, however, the melting point of the compound did not 
change on recrystallisation, and the menthylamine salt of the para-acid 
melts at 202 °, it seemed probable that the by-product was a derivatirfi 
of o-toluenesulphonic acid. 

The equivalent of the salt, determined by titration, was found to k 
310, and an analysis gave the following result : 

0*1677 gave 0-3387 COgaiid 0-1509 HgO. C = 55-0; H = 10*0 per cent. 

These values agree with those calculated for the menthylamine salt 
of an isobutylsulphuric acid, which requires equi- 

valent = 309 and C = 54*4, H = 10 ‘ 0 per cent. ; as, however, the compound 
did not yield sodium suipliate when it was boiled with sodium hydroxide, 
it could scarcely be an alky Isulpli uric acid, and is therefore probably 
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, salt of a sulphonic acid of the constitution CMe 3 ( 0 H)*CH 3 *S 05 H or 
^>ie,(S 03 H)*CH 2 *OH. Further experiments conarmed this view; 
phen the sodium salt, prepared from the menthylamine salt, was 
;trongly heated with soda-lime, it yielded an inaammable liquid 
taving an odour recalling that of a higher fatty alcohol, and this, 
,n oxidation with chromic acid, gave a product having the odour of 
acid. 

These facts seem to prove that this by-product is one of the 
Bulpbonic derivatives of wobutyl alcohol, and therefore that the 
wobiityl group is separated from the silicon atom in the sulphonation 
proce?8 described above. Although it has been shown that a phenyl 
group combined with silicon is often easily eliminated in the form of 
benzene (Trans., 1907, 91, 223), this is the first case in which such 
a reparation of an alkyl radicle has been observed. We have not 
made any further experiments, to settle the constitution of this 
by product or to ascertain exactly how it is produced ; it was only 
examined in the hope that a knowledge of its nature would enable us 
BO to modify the conditions of sulpoonation as to obtain a better 
yield in the preparation of sulphobenz) lethyKsobutylsilicyl oxide. 

d.-Bormjlamin€ ^\‘SulphohenzyUthyl\^ohutyUilicyl Oxide, 

[SiEt(C,HJ-CH2-C,HgSOgH,CioHj5N]20. 

On treating the pure sodium salt oTsulphobenzylethyUaobutylsilicyl 
oxide with d-bornylamine hydrochloride, the same phenomena are 
observed as in the preparation of the menthylamine salt, but the oily 
product solidifies only slowly. It is washed with water and crystal- 
lised from cold aqueous methyl alcohol, from which it is deposited in 
«Iky needles melting at 207-209°. It is sparingly soluble in 
anhydrous acetone or ethyl acetate, but dissolves freely in the presence 
of water; on heating its aqueous solution, hydrolysis occurs, the base 
being liberated. 


Cinchonidine ^l-Sulphohenzyletkylisobutylsilicyl Oxide. 

When a solution of cinchonidine hydrochloride is gradually added 
to an aqueous solution of the sodium salt, the oil which is 6rst 
rrmpitated redissolves on stirring, but ultimately a sticky, silky mass 
^ ejwbi e . This salt is washed with water, dried, and crystallised 

in smal ^ “"thyl alcohol ; it is thus obtained 

aWhfyV Specific rotation was determined in methyl- 

solution, using a sample of salt dried at 100°: 

*“ anhydrous acetone, 

OS freely m methyl alcohol or aqueous acetone, being 
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deposited again as an oil on dilution with water or on ®^aporatioo 
When heated fairly quickly, it softens at 175^^ and melts completely 
at 177° darkening slightly, 

Cinchonidine Hydrogen AVSulpJiobenzyletkylhohutylsilicyl Oxide, 

This salt is obtained by treating the normal salt witi? hydrochloric 
acid in methyl-alcoholic solution, and then evaporating the alcohol aad 
washing the viscous residue with water ; it separates from hot acetone 
containing a little methyl alcohol in the form of a microcrygtallin^ 
powder, which deliquesces in moist air when not free from'the solvent 
It melts at 225 — 229°, and is nearly insoluble in anhydrous acetone 
or ethyl acetate, but dissolves much more freely if moisture be 
present. 

Dr. E. E. Rose took part in the earlier stages of this investigation 
and before he left to take up another appointment prelimiuar^ 
experiments bad been made on the sulphonation of benzylethyKio. 
butylsilicol and of the corresponding oxide j our cordial thaoks are 
due to him for this assistance. 

We also desire to express our indebtedness to the Government 
Grant Committee of the Royal Society for a grant in aid of this 
research. 

Univf.bsity College, 

Nottingham. 


CCI . — The Coumarin Condensation. 

By Abthuk Clayton. 

In 1883 and 1884 von Pechmann (Ber., 1883, 16, 2119; 
1884, 17, 929, 1646) and others found that phenols condensfi 
with ethyl acetoacetate and malic acid in the presence of coEceo- 
trated sulphuric acid to form members of the coumarin seripii. 
Different phenols were found to condense with varying degrees of 
readiness ; thus phenol, o- and jt?-cresols, quinol, and thymol gave 
extremely poor yields (phenol furnished not more than 3 per cent, 
of the theoretical quantity), but resorcinol, orcinol, and pyrogaibi 
condensed very readily. Later, Pechmann {Ber., 1899, 32, 3681) 
showed that dirnethyl-m-amiuophenol condensed readily with etbyi 
acetoacetate, whilst the corresponding ortho- and para- compounds 
yielded only traces of coumarins. Still more recently and 
Klo.stermann 1906. 39, 871) condensed »i-cresol with malic 
and ethyl acetoacetate, and showed that a plentiful yield was obtained 
in each case. 
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f;om the above, it is readily seen that meta*substit«ted phenols 
cotulHJ^e readily with ethyl acetoacetate and malic acid, and 
{bit, on the other hand, the corresponding ortho^ and para-cpmpounda 
comparatively inert in this respect 
Tuo influence of the nature of the substituent was indicated by the 
Kperimeiits of Pechmann {Ber., 1899, 33, 3681), in which be showed 
that the negative groups and CO.^H prevented condensation. 

■fhe experiments described in the present communication were 
undertaken with the view of obtaining further knowledge of the 
iufioeuce of the position and nature of the subotituent group or 

lu order to examine the influence of substituent groups which are 
known to favour this condensation, 1:2: 4'Xylenol, 1:3; 4-xylenol, 
1:3: 5'Xylenol, and 1:4: 5-xylenol were treated with a molecular pro‘ 
l^rtion of ethyl acetoacetate or malic acid in the presence of concen- 
trated sulphuric acid. 1:2: 4-Xylenol was found to yield about 50 
jier cent., , 1 : 3 : 4-xylenol 50 per cent., and 1:3: 5-xylenol 40 per cent 
of the theoretical quantity of the corresponding coumarin, whilst 
i : 4 :5'XyIenol only condensed with extreme difficulty, not more than 
1 per cent, of the theoretical yield being obtained. 

The substituents which appear to exert this peculiar influence are 
the hydroxyl, dimethylamino', and alkyl groups. 

These reauUs, taken iu conjunction with those obtained by von 
Pechmann and his collaborators, show that the condensation of phenols 
with ethyl acetoacetate or malic acid is facilitated by the presence of 
one of the foregoing groups (hydroxyl, dimethylamino-, and alkyl) in 
jKj.sition 5 (formula I), position 2 being occupied by the carbon 
atom taking part in the condensation. It is also seen that, 


X 



(h) (II.) (Ill,) 


although the presence of the group in the position 4 or 6 does not 
reader phenol more reactive, the introduction of methyl or hydroxyl 
iu both of these positions has the same effect as that produced by sub- 
stituting the hydrogen atom in position 5, 

It would appear that there is some important connexion between the 
cailwn atom taking part in the condensation and that In the para- 
position to this atom, for only if position 5 is masked, either by direct 
bubstitution (formula II) or by a substituent on each side (formula 
II), does condensation wi h ethyl acetoacetate readily take place. 

In order to study the influence exerted by other groups, the nitro- 
pwnoh, chlorophenois, cyanophenols, and the esters of the three 
hvdroxybenzoic acid were examined. 
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The results obtained with the three nitrophenols confirmed those of 
von Pechmann {Ber.^ 1899, 32, 3681), no condensation products 
obtained. 

m- and /J-Cblorophenols were found to yield respectively 3 and 6 per 
cent, of the theoretical quantity of a chlorocoumarin. A contnarin 
<ierivative was not isolated in the case of o-chlorophenol. 

The esters of the three hydroxy benzoic acids were examined in order 
to ascertain whether the disappearance of the acidity of the group 
would alter the inhibiting effect noticed by von Pechmann (5«r., 

32, 3681), but since the formation of coumarins does not take place, 
it would appear that the acidic nature of the group is not the essential 
condition which prevents condensation. 

The cyanophenols were found to be converted into the corresponding 
amides of the hydroxy ben zoic acids under the conditions of the experi- 
ments. In the case of o-cyaiiophenol, this conversion took place with 
great ease, about 90 per cent, of the theoretical quaetitY d 
salicylamide being obtained. 

i^-Cumenol was also condensed with ethyl acetoacetate and malic 
acid, but owing to the difficulty of isolating the products, the yields 
obtained could not be taken as significant. From the results obtained 
with 1:3; 6-xylenol and «/f-cumenol, a substituent in position 3 appears 
to inhibit condensation to some extent. 

General Concl'usions, 

I. Phenols of the types shown in formulae I and II (where X is 
an alkyl, hydroxyl, or dialkylamino-group) condense readily with 
malic acid and ethyl acetoacetate to form derivatives of coumarin. 

II. Chlorine as a substituent has an effect similar to that of the 
above groups, but its influence is very much less marked, 

III. The introduction of such substituents as NOg, COgH, and 
CO.,Et prevents condensation. 

Experimental, 

Coumarins derived from 1:2; ^-Xylenol, 

(i) 6 : ^-Dimethylcoumarin was obtained by heating a mixture of 
2 '5 grams of 1 :2 ; 4-xylenol and 2*7 grams of malic acid with 6 c.c. of 
concentrated sulphuric acid until the evolution of carbon monoxide 
ceased. When cold, the liquid was poured on to crushed ice, 
yielded a solid product, which, when crystallised from alcohol, for® 
white needles, melting at 148—149^ : 

0-130!) gave 0-3638 CO^ and 0-0676 HjO. C = 75-80; H = 5-74, 
CiiHjjOj requires C = 75-86 ; H = 5-75 per cent. ^ 

(ii) 4 : 6 '.I -Tnrmihyhoumarin was prepared by mixing i g«i"“ ® 
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. 2 : 4 .xylenol with an equal weight of ethyl acetoacetate, and adding 
,.,0. of concentrated sulphuric acid. After twenty hours, the liquid 
j)Oiu’ed on to ice, and yielded a solid which crystallised from 
xoiiol in white needles melting at 169-— 170'", the yield being 1-8 
rnijis of the pure product : 

01815 gave 0-5064 CO^ and 0’1048 0 = 76-08; H=6-41, 

requires C = 76*60 ; H = 6*38 per cent. 

(iii) 3:4:6: l-TetramethylcoumaHn.— This compound was obtained 
^ mixing 2-5 grama of 1 : 2 : 4-xyIenol with 2*7 grams of ethyl methyl- 
icetoacetate and treating the mixture with cold concentrated sulphuric 
tcid. 2-4 Grams of the crude product were obtained, which, on crystal- 
isation from alcohol, yielded 1*9 grams of white needles melting at 
134-135°: 

01G61 gave 0*4679 COo and 0*1041 H,0. 0 = 76*83 ; H = 6*97, 
requires C = 77*23 ; fl = 6*93 per cent, 

Couniarins derived from 1:3; i~Xylenol. 

6 the condensation product of 1 :3:4-xylenoI 
mil malic acid, was prepared in the usual manner. These substances 
Fere heated with concentrated sulphuric acid, and the cold mixture 
wared on to crushed ice, when a black tar was deposited, which,' after 
tirring for some time, became solid. This was extracted with 
wtroleum, and the solution yielded well-defined, white needles, melting 
,t 95°. About 30 per cent, of the theoretical yield was obtained, bub 
he difficulty of isolating the product probably caused a considerable 
OSS of material : 

0*1692 gave 0-4689 CO^ and 0*0888 H^O. C = 75*56 ; H = 5*84, 
^’ 11 *^ 10^2 requires C = 75*86 ; H = 5*75 per cent. 
^.^'.^'Trunethylcoumarin was obtained by condensing equal weights 
f ethyl acetoacetate and 1:3: 4-xylenol in the presence of cold 
oncentrated sulphuric acid. The solution was allowed to remain for 
wo days, and was then poured on to crushed ice. The resulting solid 

rystaUised from alcohol in white needles, melting at 116 117®. The 

leld was about 50 per cent, of the theoretical amount : 

0-1808 gave 0*5070 CO^ and 0*1079 H^O. 0 = 76*47 ; H = 6-63. 
requires 0 = 76*60; H = 6*38 per cent, 

' ^ ’ ^’ ^-letTamthylcoumarva , — This compound resulted from the 
^ : 3 : 4-xylenol and ethyl mebhylacetoacetate in 
product was obtained without difficulty, 
riifl t’fom alcohol in white needles melting at 110 — HI®, 

was about 25 per cent, of the theoretical amount : 

■ 2 gave 0*3754 CO 2 and 0*0832 H,0. 0 = 76*85 ; H = 6*94. 
requires C = 77*23 ; H = 6*93 per cent. 
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Coumarhis derived from 1 : 3 :5-Xylenol, 

4:5: 7-Trimetkylcouinarin.~^l : 3 : S-Xyknol and ethyl acetoac 
were condensed together in the usual manner. The crude pro^ ^ 
crystallised from alcohol in brilliant flakes, having a pearly lustre 
melting at 175—176° From 35 to 40 per cent, of the theoretW 
(juantity was obtained ; 

0‘0964 gave 0*2690 CO, and 0-0562 H^O. 0-76*10; H:=G-48 
requires C = 76*60 ; H = 6*38 per cent. 

3 : 4 : 5 t ^-TdrainelUylmu'ma.rin was prepared from ethyl metlj^j 
acetoacetate and 1 : 3 ;5 sylenol in the presence of cold concentra^ 
sulphuric acid. A pink product was obtained, but on repeated 
crystallisation from alcohol this colour grew fainter, and anally 
disappeared. One gram of 1 : 3 : 6-xylenol yielded 0*15 gram of 
crystals melting at 154°: 

0-0667 gave 0-1880 COg and 0 0427 HgO. 0 = 76-92; II = 7-il 
^ 13^1 A requires 0 = 77-23; H = 6-93 per cent. 

, Coumarin derived from \ \ i ‘.^-XylenoL 

5 : 8-Bimet/iy/romnarm.~~TwolYe grams of 1:4: 5-xylenol and 13 
grams of malic acid were ground together and treated with 30 c.c. of 
concentrated sulphuric acid, the mixture being heated until the 
evolution of carbon monoxide ceased. After twenty hours, the li-juid 
was poured on to crushed ice. The tar which separated did not solidity 
for several days, bub, on dissolving it in a 15 per cent, solution of 
sodium hydroxide and subsequently acidifying with hydrochloric add. 
a light brown powder was obtained. This was very impure, and wis 
therefore extracted with petroleum, the extract yielding about (ji 
gram of fine, white needles, melting at 122 — 123° : 

0 0542 gave 0-1504 00., and 0-0296 H.,0. C- 75-59 ; 11 = 6 03. 
CiiHjoO .2 requires C = 75*86 ; H = 5‘75 per cent. 

Coumarins de^'ived from ^^-Cumenol. 

5:6:8- Trlmethyli.'ou/marin , — Three grams of i^-cumenol and 3 gra®? 
.of malic acid were heated with 8 c.c. of concentrated sulphuric acid 
in the usual manner. After crystallising the product from alcohd, 
about 40 per cent, of the theoretical yield of crystals was obt&inid. 
When pure, the crystals melted at 114—116° : 

0-1890 gave 0*5302 CO 2 and 0*1087 HgO. C = 76'50; H = 6-39. 
^ 12 ^ 12^2 requires C = 76'60; H = 6'38 per cent. 

4 :5 ',%-TetT(imethylcoumarin was obtained by the condeusatiofl 
of ^-cuinenol and ethyl acetoacetate, but. there appeared to be a sidfi 
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Action taking place, the mixture frothing continually. After 
hours, the solution was poured on to crushed ice, and yielded 
^quantity of an oily product, which set into an almost solid mass 
^er forty*eigbt hours. The substance so obtained was extracted 
iih benzene, and crystallised from the same medium. Subsequent 
ystalli^atioD from alcohol yielded pure white needles, melting at 
[4—115°. About 12 per cent, of the theoretical yield was 
jtuined : 

0 0775 gave 0*2200 OO2 and 0*0485 H^O. C = 77*42 ; H = 6*82. 

^i 5 Hi 4^2 requires C =* 77*23 j H = 6*93 per cent. 
^■\^^^:^\%-Pe7itarrkethylcou7mTin . — This coumarin resulted from 
le conden station of equal weights of ethyl methylacetoacetate and 
oiinienol. The solution of these two substances in concentrated 
il|ihiiric acid was allowed to remain for twenty hours, and was 
leu poured on to crushed ice. The oil which separated could not 
) !Uiide to solidify after two weeks, but by cooling it to -15° it 
obtained sufficiently viscous for removal from the aqueous 
juid. The product resisted all attempts at crystallisation, but it 
as found that by rubbing it with a few drops of ether, a white, 
id perfectly solid substance was obtained. This was immediately 
■ftined on a porous tile, and then crystallised from petroleum, 
he white needles obtained in this manner melted at 127° 
le yield was very small, owing to loss during the isolation of the 
■mpound ; 

U'1036 gave 0*4387 CO2 and 0*1036 H^O. C = 77*37 ; H = 7*44. 

^14^16^2 requires 0 = 77*78; H = 7*41 per cent. 


Coumarins derived from )i>-ChlorophenoL 

I Chlorocoumarin was obtained by treating a mixture of 5 grams 
/«-chlorophenol and 5 grams of malic acid with 13 c.c. of 
nmitrated sulphuric acid. The liquid was heated until the 
oKition of carbon monoxide ceased, and was then allowed to cool, 
fier two hours, the acid solution was poured on to crushed ice in 
dcr to precipitate the chlorocoumarin. The semi-solid product 
extracted three times with petroleum, and, on evaporating the 
Iter, white needles (0*3 gram) were obtained, which, after further 
y.stallisation from alcohol, melted at 129°: 


0 0607 gave 0 0481 AgCl. Cl = 19*60. 

„ 0*1873 COg and 0*0208 H^O. 0 = 59*67; H = 2*57 
_ -.HAOl requires Cl= 19*67; 0 = 59*83; H = 2*77 per cent. 

* ^HoroA-rnethylcoumarin was obtained by condensing 5 grams of 
;chloropl.enol with 5 grams of ethyl acetoacetate in the presence of 
'’OL^XCHi sulphuric acid. After twenty hours, the 
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liquid was poured into ice- water, and the solid product separated ty 
filtration. Crystallisation from alcohol yielded 0*45 gram of 
needles, or about 6 per cent, of the theoretical amount. The subst45gj 
melted at 144°; 

0-0956 gave 0-0747 AgCI. Cl = 18-38, 

0-1073 „ 0-2427 CO2 and 0*0365 H^O. 0 = 61*69 ; H = 3.78 

CjqH^OoCI requires Cl = 18*25 ; C = 61*70 ; H = 3-60 per cent 

Coumarins derived from ^-CHorophenol. 

^-CMorocoumarin resulted from the condensation of 13 grams of 
j3-chloropheuoi and 14 grams of malic acid in the presence of 30 c,c of 
concentrated sulphuric acid, the solution being heated as usual. Alta 
cooling the liquid and pouring it into ice-water, a black tar was 
deposited. This product, on extraction with petroleum, furnished t 
white solid, which crystallised from alcohol in tiny, white needles 
melting at 161 — 162° The yield was about 2-5 per cent, of th 
theoretical amount. 

The substance has a well-marked odour of coumarin, and is possibly 
identical with the “ ;S-chloi ocoumarin ” obtained by Basecke (Anndm^ 
1870, 154 , 84), the melting point of this substance being given js 
162°: 

0-0686 gave 0*0547 AgCl. Cl= 19*81. ' 

0*1048 „ 0-2316 CO, and 0*0285 HgO. C = 60-26; H=3*02. 

CgHjOoCl requires Cl = 19-67 ; 0 = 59-83 ; H - 2-77 per cent. 

^-Chloro-A-methylcoumarin . — This substance was prepared by m iiin g 
5 grams of othyi acetoacetate, 5 grams of jt? chlorophenol, and 12 c,c. of 
cold concentrated sulphuric acid, the mixture being allowed to rerniin 
for twenty hours. After that period, the liquid was poured into ice- 
water. The white solid which separated was crystallised from alcohol, 
from which it separated in white needles, melting at 184 — 185®. Tbe 
yield was about 2'7 per cent, of the theoretical quantity : 

0*1406 gave 0-1032 AgCl. Cl =18*16. 

0-1779 ,, 0-4016 COg and 0-0568 HgO. C = 61*60;H = 3 55. 

CioH^O^Clrequii-os 01 = 18*25. 0 = 61-70; H = 3*60 per cent. 

Experiments with 0- chi or op hen ol did not result in the isolation of 
any coumarin, the oils and tars which resulted proving to be uncrys- 
tal Usable. The odour of these products, however, showed that con- 
densation had taken place to some slight extent. 

Royal College of Science, London, 

South Kensington, S.W. 
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ERRATA. 


ERRATA. 

VoL. LXV (Trans., 1894). 

ra^^B Line 

617 10* or Trans., 1888, 53,” read ‘'Trans., 1887, 51, 610. 

Yol. LXX (Abstr., 1896). 

Part I. 

33 9 for “COOEfC(OH)(CO*NHPhrC(OHXCO*NHPh)-COOEt” i 

rm£i“COOEfCH(O-CO*NHPh)*CH(O'CO‘NHPli)-C 00 Ep 

VoL. XCII (Abstr., 1907). 

Part I. 

137 1 for "2-Nitroi5ophthalic acid" 


VoL. XCIII (Trans,, 1908). 

949 3, G for “ 23° ” read “ 21*.” 

949 5 „ M “^^21-” 

1798 3* “ (C 2 (iHo 30 ^N 2 ) 2 ,H 2 PtClfl read “ (Ca)H2304N)2,HjPtClj.” 

1799 13 * ,, " (OjjHgjOiNjj, HPtClg ” " {CjflHy| 04 N) 2 , HsPtCig,” 

1 S 99 IG „ “ C 13 HjaO 4^3 As, 2^1130 ” rearf “Ci3Hi204N3ABNa,2iH.O.” 


VoL. XCIV (Abstr,, 1908). 

Part I. 

408 21 /or “Roelker” rtforf “Rolkeb,” 

927 1, 2, 3 {iliould read Tp-Nilrobenzeneazosalicylie acid, m. p. 256“; the conslitn* 
tioii is proved by its yielding aminosalicylic acid and 
enediamine when reduced by sodium hyposulphite in hot 
atjueoiis solution.” 

927 13 /or “hydrogen ” rearf “ hypo-.” 

927 21,22 ,, “dlaminodiphenyl derivative of carbamide” _ , . 

“ diaminodiphenylcarbamide derivitiTf 

927 24 fic/org “j5-aminophenol” inseri “diazotlsed." 

927. 25^ ,, “ aminosalicylic acid ” injeri “ diazotiaed.” 


From bottom. 
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on the Viscosity and Conductivity oj 
fUlC - Upieous Solutions. Fart I. Solutions of 
S‘>ci'ose, Hydrogen Chloride, and Lithium Chloride. 

By W. Hebek Gkeen, B.Sc. 

, been suggested by various writers that there is some condition, 
•esent undetermined, which complicates conductivity results 
.led in very dilute solutions. On the other hand, few accurate 
asurements have been made with concentrated solutions, although 
ese should be of great value in deciding the relation connecting the 
nJuctivity, viscosity, density, and concentration of solutions. 

Part I (this paper) is a contribution in the latter direction, and 
Riibcs measurements of the viscosity of sucrose solutions and 
tiie viscosity and conductivity of hydrogen chloride and lithium 
loride solutions over ranges of concentrations limited only by the 
lubilities of each substance. 

l^irt II (following paper) is a contribution towards the elucidation of 
3 concexioa between ionic mobility and physical fluidity in electro- 
it ■> (lutious. 


Ymosily of Aqueous Solutions of Sucrose {at 18^ and 25°). 

The sucrose used was a good sample of “ brewer’s crystals,” 
icially obtained from the Australian Refining Company’s worL 
the courtesy of their chemist, Mr. Miller, to whom I am also 
k'bteJ for the following analysis : 


99.93 

; trace 

Other organic matter 0*01 

Soluble ash q qI 

Moisture 0*02 


100*00 

A'e crystals were slightly deliquescent, possibly due to the 
«ice of potassium carbonate as an impurity ou the surface of the 

u ’ discovered can be removed by 

lining With absolute alcohol. ^ 

solution was determined from the 

“•iter empLjed° weighing of the sucrose 

'determined by the use of a pear-shaped 25 c.c. 

6 T 
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sjacilli' ^MMvity bottle* the stopper of which had been cartfuji, 
ie-f5iouud with {lour emery. 

A s<iries of determinations of the density of water showed thit tin 
jjiM.vimimi eiaor liable to occur was 0'00002, and that the two somc-^ 
of error to be guarded against were the presence of small air butbl« 
and variations in the buoyancy of the atmosphere, in which re.^p^t, 
tlie other forms of pyknometer are in no way superior. 

Tiie observations of Balling and Erix, Geriach, Kohlransch 
Hallvvack (lUicd. Ann., 1894, 53, 30), and Wade (Irans., 1899. 95 
270) on the density of sucrose solutions at or about 18'^ were carefully 

compared by plotting the functions — and against one another | 

S denotes the specific gravity of the solution relative to water at the 
same temperature, and N its concentration expressed in gram-molecule 
per litre. A curve was then drawn through the most coDcorthni 
determinations, and from this the smoothed values used thrmighoiii 
were calculated, and have since been found to be very concordant uiih 
the revdsed table given in Landolt and Bernstein’s Phijsikdkdi- 
chcniische Tahelhn, 1905, p. 364. , 

As no tnistwortdiy data for 25° were then available, several solutior.> 
were made up, and their densities carefully observed. These result? 
were similarly plotted, calculated, and used in this paper. 

The density of the solid sucrose was determined by disphreement d 
dry petroleum (“kerosene ”), with the results : 1)4 1‘5871, l i)91(, 
iV=4-639, (^ = 215'6. Previous determinations are : fechraeder, hots 
(at 4°); Maumene, 1*5951 (at 15°); Geriach, 1’5804G, )h 
value M somewhat higher than that obtained by Geriach. 

Several interesting features were noted whilst working with 
solutions. 

The apparent molecular volume of sucrose (^) may be calcukt-J 
1/ — 1 

from the formula 1000 , where = density of water, arid 

iV 

^ 342 '5 at 17'5°; and at about this temperature, may betaken 
as varying from 210'0 for solutions of extreme dilutions to2200h' 


a 100 per cent, solution ( = 4’55 N). 

I find that the formula ^ = 210*00 + 1'75 A+ 0*1 t'. 

simplest method of expressing the densities of sucrose solution^ 
an error of not more than one unit ia_the fourth decimal figure. 

It may be noted that for a 65 per cent, solution at 25° (priicuc*-^, 
a .saturated .solution), ^ is the same as for the solid crystal, 
215*6. Although a 65 per cent, solution is a saturated one at 

* A gitiundlesa prejudhe seems to exist against the use of j,j2« 

aud really highly -ace urate iiistruriient. See Chem> News, 1908, 98 , ^ 
notes on llie dctcriuination of specific gravity and the regulation 0 t enn 
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,„i,,,,_v,c.u.perature y.t owing to the extreme viscosity of strong 
...persaturated solutions may be readily worked with and 
.,stal isation he accidentally started, days and weeks’ ma; 
l^fore the excess of sucrose has all been precipitated, unless 
j agitation takes place. ConsennfiTii-.l,r .-z... 


I if 


Fio. ]. 


Upper level 
of water " j 
tn Thermostjt 1 


,,,,e l^iore tlie excess ot sucrose has all been precipitated, unless 
„„-iJo.able agitation takes place. Consequently, the specific gravity 
f solutions containing up to 99 per cent. ^ 

J .<uciuse has been determined (see Watt’s 
from which we can obtain, witli 
prv little extrapolation, the density of a 100 
^erfirnt. sucrose solution. This is not identical 
rith the density of ordinary crystalline sucro.se. 
can liod, however, no original record of any 
^b t-rvihions on solutions containing more than 

T' ^ler cent. 

iMemination of Viscosity . — The apparatus 

I mJ wa.s a modification of the Poiseuille- 
b(^v;tld form of tube, and was designed to 
limit of convenient changing of the liquid 
\> he examined and rapid cleaning of the 

[i)i;iratii.s. 

ine capillary was about 0*72 mm. in di- 
i.rU-r and 34 cms. long, whilst the capacity 
^ die byt from the pper to the lower mark 
.1 1.7 c.c. The lower end of the capillary d^amtUr 
ys sealed oil to a piece of wider tube, which 
lil'jfj imderncath the surface of the liquid 
t a ie,H.rvoir (lask of about 30 c.c. capacity. 

l..vactly 20 c.c. of liquid were used iu each 
li'Huoent, and, as by means of levelUnir 
yo'-s. I graduation markon the neck of the 
b yeis m.ade to coincide with a line etched 
'■ai •' ems, from the lower end of the tube, 

' yrkinghead” of liquid (nearly 51 cms.) 

I* adjus ed with con.,iderahle accuracy 
; f"*- each experiment. 

^ieco- 

i'*-, an glass 

i“'Pi'oid tob 

of more than oTl’'‘”’ 

f-” thermometers, graduated 

compared with a been 

- Kew certificated thermometer), and the 


Lower kvH 
of Thermostst 


final level 
Initial level 
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zero points of which were re-determined from time to time. 
temperatures given may be relied on to within 0*02° 

'Hie time of outflow was measured in the usual way by a stop^wai^ 
(0-25 second), the rate of which was occasionally determined and 
found not to have altered suflSciently to affect any of the results. 
With water at 25°, the time measured was only about 90 seconh, 
but the apparatus was only used to measure the viscosity of cone^n! 
trated sucrose solutions, and in one case the time of outflow was 
nearly eight hours. This entailed a multiplication of experiments in 
order to bring the error below O'l per cent,* 

Standcirdisation of tU nscometer.—lu the sequel, the symbols used I 
liave the following significance : 

rj - coefficient of viscosity in C.G.S, units. 
h = average head of liquid driving it through the capillary. 
r = mean radius of capillary. 

I = length of capillary. 
q} = volume of bulb. 
y ■= gravitation constant, 
d = density of liquid. 
t = time of outflow. 

/ 1 = fluidity. 

V 

For a vertical capillary tube apparatus, the formula y}^~. . ii 

assumes that the work done by the pressure (due to the head of liq till, 
is entirely converted into heat inside the tube, the liquid e?capic» 
without appreciable kinetic energy. 

The Couette-Finkenor-Wilberforce correction for any such loss of 
kinetic energy is given by the second term of the formula : 

8 Iv t 

where A and B are constants for any given apparatus. t This ass«lae^ 


* A Tiioro coDveEieiit form of tube would have two pear-shaped bulH^ 
one of about 10 c.c. capacity for general use, and an. upper one of about 1 j 
use with more viscous liquids. The diameter of the capillary should 
decreased, say to 0‘6 ram., giving, for water at 20°, a time of outflow oi a 
minutes (see Fig. 1). 

t Knibbs {J. Roy, Soc. New South 1895, 29, 77 J 1896, 30, 

thoroughly investigated all the recorded experiments on the viscosit} el 
concludes that the correct formula should be : 




at - 112^- . y 

t 


0 IV aTii> V .;i ,r 

that is. that the correction which has been adopted by all the later 'vor « 
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llie area of cross section of the capillary and orifice is uniform 
Looghout. bat if the latter be contracted or eicpanded the correction 
[,rill be accoriiingly affected. 

Mt is .apparent that if the bore of the capillary be gradually increased 
and made funnel-shaped at the junction with the under-tube so that 
tlw momentum of the outflowing liquid is uniformly shared by that 
immediately .surrounding it in the gradually widening part of the 
funnel and without producing eddy currents, then the kinetic energy 
M outside the tube may be diminished to a negligible quantity and 

aiiV correction abandoned. •' 

Cnlicd Examination of Published Values fox the Viscosity of Water. 

It wa.s decided to calibrate the apparatus by ob.serving the times of 
Oiitilow of water at temperatures varying frum 0° to 35° and to 
nuupire them with the true viscosities as determined by ’previous 

Exi'criinenters. ^ 

l,y]2 pe,.eent. In the present paper, however, this amendment has 
vtt,.-ninUWuceJ,as all the tedious calculations involved had been eomlted 

pape, was observed, and the discrepancy involved is only abour^l per 

'.■n:, 01 the total value of the viscosity. u i per 

ily many experiracnteis, the influence of this covrertion , i. 

;:::id.v..e.lcctcd, and the viscosity L, simply tlken rs nl , 1 “ 

(Uiinstaii, Trans., 1904, 85, 817 • Fawsitt and In 

i; and Applcijey, Trans., 1908 ’ F- , nartJey, 

r.p;™ni,.eba4ySoe4ty 

ab to the influence of the form of the tube nn ih’ « seems 

... a„,l .1,0 viscasity deduced from a formula + S “usteaLf fZtri'"™ 

'b Mbledlv, the correct meth„ I is T / f ‘™™r^tnres.” 

»■ S'leids o'f known viscosity but th “ '''■’““"ter by using two or 

• ir that. wh::Z J:pZZ a °brn\f“““ nndit 

*d'ti«.liorisof tubing, the correction^ will f “ntniunusly with the 

•= r»t „ 0 3 te-d to vanish | in other cases, it may 

“■■•ssaieof theluirid wilfZain m! thoZn “,"1',*“,'’® aiJpreciatcd is 

•'i.i';.. aii.ltheanioimtsoremaininf-ivill de V * v **'*^*’' oppurentiy 

fortunately it also depends 'ninliarity and viscosity of 

■'•;'-^*.-ts,a„d,sr,this urf ““f fo^ the draiain^f 

-l«Tin,™,,s were carted ‘‘ "'ooW 

1'. ' 0*' ■' strong syrup eomuarwl T *'**'■' ontflowing volumes 

■ ;tnl ll,e error froln this source^is noi eonditioas. The re-siilts 

''-ixtimeutal error in he d «tt., which is about 

- »f doiigited instead of spherLl burbs'.™*' ‘’‘"'‘“*^“'1 h' 
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Knr this purpose, the accurate measurements of Thorpe and 
a he re/arded as superseding the pioneer work on this subject, of 
T h they give a full account and criticism {Phil. Tmns., I 894 , 
70^397) Since then the absolute values for the viscosity of wrter 
have’also been accurately measured by B. Hoskmg {PMl. Mivj., ] 90 (, 

^'’Kach individual experiment was plotted in the form of a suiUbb 
complex function of viscosity and temperature, and finally a series 
of smoothed values obtained independent of isolated discordant 

Thorpe and Rodger carried out two sets of experiments on water: 
in the one set, observations were taken at intervals of about 9= 
between 0 “ and 100 °, and in the other, they made twelve experimeuti 
between 0 ° and 8 ° in order to test the question as to any abnormality 
at 4° comparable with the alteration in density. Their first set agree 
well with one exception at 5-4°, but the lower series are not * 
concordant with one another or with the first series, 

Hoskin..’s observations were taken at almost the same temperature- 
intervals "but do not give such consistent results as Thorpe and 
Rodger’s first series, and, whilst the value given for ,, at 0° is 0-3 
per cent higl.er than that of Thorpe and Rodger’s, his results at 
temperatures between 10° and 35° are about 0-6 per cent, higher tl, an 
the corresponding figures given by them. 

From the construction of Hosking’s apparatus, the capillary could 
be removed and its constants measured with great accuracy at any 
time, whilst Thorpe and Rodger’s absolute value of ,, depends on a 
weighing of about O'OIS gram of mercury, which, as the pointer oF tlie 
baknee moved through seven divisions with an overload of 1 milli- 
gram, may reasonably be taken as correct to about 0'03 imlhgriin. 
involving an error of 0-25 per cent, in the weight of the mercury aiiJ. 
con.seqiiently, of O'S per cent, in the value of r , ; besides this, there;- 
also to be taken into account the difluculty of measuring the long i ft 
their capillary (about 4 cms.) accurately through the differing thus- 
nesses of glass, and the uncertainty as to whether any alteration i» 
taken place during the sealing together of the apparatus. 

So, tor the.se reasons, Thorpe and Rodger’s values have been take 
as relative, and, after increasing by 0-6 per^ cent., were then gm'" 
equal weight to the results obtained by Hosking. 

* This cmichision is lioriie out by Knibbs {loc. cit.], who, in . 

Podgev's mciisiii'ciiicnts before Ho.^king’s worK had been pub , b ' ^ ^ 

itbsolutc vuluos of thi. Vi.ensify the data are, therefore, not 
Poiscuille’s tulkhs are tlie only ones that appeal’, so far, to have « 

nicasuicd The imperfect knowledge of the 

however, in no way prejudii^es the relative values of the fluidity oi 
turcs ; it can only affect the absolute value of the viscosity constan . 



ntSDUCTlVlTY OF SOME AQUEOUS SOLUTIONS. PART T. 2029 

TiiL^ avenige values given in table I are consistently close to Slobte’s 
i<'ure> 1883, 20 , 262), and are probably the most correct 

(bt iinable from the data at present available (compare Hosking, 
r .soi\, Xeio South Wales, 1908, 42 , 34). 


Table I. 


S>nfim}y of Determinations of the Viscosity of Water. 


0-ni77S 0-0178875 0-01794 

(Vnir.OOfi 0-0151 90 0-01520 

- 0-013872 — 

0013025 0-0130965 0-01309 
0-011.335 0*0114185 O'OlldS 

- 0-010582 — 

O-mOOM 0-0100755 0-01009 
nOOSCl 0-008962 0-00897 

0-0(‘7975 0-0080285 0-00802 
0'00720 0-007244 0-00724 


Best 
average 
values. 
0-017919 
0-015201 
0-013873 
0-013104 
0-011421 
0-010583 
0-0100775 0'010071 0*010075 
0 008961 0-008949 0-008954 

0-0080285 0-008030 0-008029 
0*0072425 0*007255 0-007217 


Th"!!'*' 

Original. 


.mil Rotlger 


Hoskiug 


llcealculated 

+ 0-6%. Original. Recalculated. W.IJ.G. 

0-017940 0-017930 

0-015215 _ 

0-013883 0-013864 

0-013098 0-013116 

0-011428 0-011416 

0-010588 0-010578 


SlotLe. 

0-01808 

0-01524 

0-01314 

0-01144 

0-01008 

0-00896 

0-00803 

0-00724 


II order to standardise the apparatus in terms of the above values, 
Be.uly '200 observations were taken of the times of outflow of water 
lietwreu and 36°; the time of outflow at 0° was found to be 174*45 
leronds, the mean of nine readings taken with the thermostat filled 
H'ith clean, freshly-fallen hail. 

Plotting a suitable function, enabled the smoothed values of dt to be 
off for every 5°. 

Tlieu as where jy is taken from the average values 

uea above, and t is the observed time of outflow ; if we plot : 



he pomt^ .should lie on a straight line making an angle with the 

then .fi=tanj/r 
and A~y-\- Bx. 

I I.e coincidence of the experimental values with a straight line 
plotted in this way (see Fig. 2) proved the applicability of the 
‘M^per c^er\^ employed, the greatest discrepancy observed being 

‘ho Viduos found for A and B wore : 


^ = 1-0372 X 10“^ 

^ = 285-8 xlO-^ 

ork to bo described the following were adopted as the 
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tru6 viscosities and 
indicated : 

e. 

IS'OO 

24-90 

2rr00 


fluidities of pure water at the ' teniperaiuj.^, 

rj. f- 

0 010630 94*07 

0-010580 94-52 

0-008977 111*40 

0-008953 111-67 


Method of Experimenting .—In each experiment the solution, of ffliici, 
exactly 20 c.c. were placed in the reservoir flask, was drawn up 
the mark above the bulb and the stirrer started, while the temperator^ 
was kept as constant as possible for half an hour at least ; theu as 
observation was taken, which for the most concentrated sucrose sob 
tion lasted for more than 28,000 seconds (nearly eight hours), and 


Fig. 2. 
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for the most dilute, about 100 seconds. If the time was prolon^ffd. 
temperature readings were taken at regular intervals, and the average 
temperature calculated. 

The solution was again brought into position near the upper mri. 
and kept there (the temperature of the bath having been meanwhhe 
slightly altered) for at least half an hour before the next observaUon 
was taken. 

Three or inoi e leadings were taken with each solution at teInpe^atllre^ 
slightly above and below the standard ; this allowed of the temp.r 
ture-coefEcient being approximately calculated, and enabled the 
due to evaporation and change of concentration of the solution 
in the viscometer to be detected and compensated for. 
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The density was simulfcaneouslj determined, as previously described, 
^,11 aootlier portion of the same solution in a 25 c.c. specific gravity 
bottle, which was allowed to take the temperature of a water-bath 
permanently kept within 0*04° of the standard. 

The following example shows in detail how the data obtained from 
(.;U‘h solution were utilised : 


Viscosity of Sucrose {IV). Temp. = 25° 


(i.) 

(ii.). 

(Hi.) 

f e. 

0' 25'] 6“ 

j 25 '15 

25-15 
2.5-15 

0 25-14 

t. e. 

0' 25-40° 

4 25 '40 

7 25-39 

10 25-39 ! 

i 

t. e. 

0' 25-00° 

4 24-98 

7 21-98 

10 24-98 

'otui time of outflow 
.-^10' -2:^6", 

621^5-6 seconds, 
menu 5 — 25 '15'’. 

! 

Total time of outflow 
= 10' 17-0", 
^=617-0 secoiiiis, 
mean 0 = 25 '395°. 

Total time of outflow 
-10' 27-5", 

^ = 627-5 .seconds, 
mean 0 = 24-985°. 


(Temp.-coeff. ) =0-040 
^ 26-0 =627-0 secs, 
and 7j = Adt - Bdjl 

= 0-07816-0-000055 
= 0-07810, 

The determination of the density of the solution (sp. gr. bottle, 
No. 27) gave 1-20196, hence -S' - 1 = 0-20542, 

but from smoothed curve, - — “ = 0-12915 
’ n ’ 

theieforo n= 1-5905. 

The normality is obtained approximately by interpolation from the 
<ien=;ity tables, and Snally by reference to the curve for the exact 

value of - at that concentration. 

The concentrations of sucrose solutions are almost invariably given 
m reference books as percentages : for most practical purposes they 
tou have been so expressed in this paper, and even in the case of the 
J^>xture.s of sucrose and lithium chloride solutions there is no 
'wietical signi6cance apparent in the ratios of their molecmiar con- 
itrations. However, the calculations were simplified by expressing 
liro f»bf terms of and the nomenclature was also 

elJIr 1 with that necessarily adopted for the 

^trojytic solutions examined. 
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Experimental. 

ViscositJj of Sucrose Solutions. 

d 

T) =Adt 

7 y = coofT. of viscosity. — 1 ’0372 x 10 ConstanU for the 

i -= time of outflow in seconJs. ^ = 285’8 x 10*“^/ fipparatus. 
yt== normality in gram-molecules of sucrose per litre. 




Table II. 9 = 

18-00° 




/. 

Adt. 

Bdjt. 

-1?. 

n. 

^ ■/ 

0-9<vs*i5 

104 -70 

0-010850 

0-000270 

0-010580 

0 

roissi 

117-0 

0 012428 

0-000248 

0-012180 

0-1518 

I -60-2:3 

roiiti.'. 

117-8 

0-012456 

0-000247 

0-012209 

0-1565 

1 -59'i3 

1 -{'y-V.vM 

131-7) 

0-014500 

0-000221 

0 014279 

0-3078 

I- 6 - 2 r,o 


13S--2 

0 014946 

0-000216 

0-0U730 

0 3337 

1 -6:329 

1 

l02-:ir, 

0-021657 

0-000161 

0-021496 

0-6607 

1‘66/S 

1-13.'2 

31') 8 

0-037184 

0-000103 

0-037081 

1 -0439 

i-7i;i 

1-1 18^2 

370-7 

0-044154 

0-000089 

0 044065 

1-1468 

1-732:3 

1’17.=^8 

533-7 

0-06.5084 

0 000063 

0 065021 

1 -3609 

175‘2S 

l-178-'52 

f»35-5 

0-065344 

0-000063 

0-065281 

1-3650 

1-76-24 

1*1 SO SO 

572-6 

0-070135 

0-000059 

0-070076 

1-4010 

1*7677 

l‘lSn7 

61 4 -5 

0-075570 

0-000055 

0 075515 

1-4310 

1-7754 

l‘-23i:jr. 

M-23-.5 

0-18225 

0-000025 

0-18223 

1-8248 

1-8307 

1 -2 7 04 

3946 

0-52363 

0-000009 

0-5236-2 

2-1876 

1 -8891) 


12481 

1-7062 


1-7062 

2-5030 

l-94r)l 

"ran 5 

-28630 

3-9836 


3-9836 

2-6973 

1-9794 

* Tills solution was 

sui>ei’satii rated, and the 

1 

0 

1 

adings had been taken. 







Table 

III. 0 = 

25-00° 

log. 

n. 

/log.TT/nffl 

d"\\ 

L 

Adt. 

Bdjt. 

TJ. 

1 a / 

0 00712 

89-6 

0-009267 

0-000318 

0-008953 

0 


1-OIOTd 

101-35 

0-010719 

0-000288 

0-010431 

0-1723 

T-,5849 

1 -OU^fi.S 

110-15 

0-011809 

0-000268 

0-011541 

0-2779 

1-598:5 

1 -04788 

1 21 -0 

0-013151 

0-000248 

0-012903 

0-3875 

1-6120 

1-08328 

158-4 

0 017797 

0-000195 

0-017602 

0-6603 

1-6179 

I'OOloS 

170-2 

0-019270 

0-000182 

0 019088 

0-7242 

1-6569 

1*100«2 

1S4-7 

0-021084 

0-000170 

0-020914 

0-7947 

1-GC61 

1 12228 

228-0 

0 -0-26540 

0-000153 

0-026387 

09629 

1‘6S7S 

1 -14210 

283-3 

0-033568 

0-0001 15 

0-033453 

1-1205 

1-708:3 

1-17124 

403-8 

0-049054 

0-000083 

0-04897 

1-3472 

l-73>6 

1-201 Of) 

6-27-0 

0-07816 

0 000055 

0-07810 

1-5905 

1-7719 

1-23140 

1040-0 

0-13283 

0-000030 

0-13280 

1/8255 

1*807-2 

1 -250C 1 

1S2S-0 

0 -23883 

0 000020 

0-2388 

2-0517 

1-S120 

1 

3190-0 

0-4658 

0-000010 

0-465S 

2-271 

1-8782 

'I’lie smoothed values given 

ill table IV were 

calculaleil 

Iroai the 


i log.T?/ I 

curves obtained by plotting a suitable function, namely, log. p 


of the above cxperimeutal values. The plotting of itself 
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•iriw ^ about 4’0), with the necessary accuracy, was 

plpractioable. It will be observed that the temperature-coefficient 
* considerably with the concentration. 


Table IV. 


yisoj<itics and Fluidities of Sucrose Solutions as Calculated 
ly Interpolation from Smoothed Curves, 


-Average percentage temperature-coefficient between 18° and 25°, 


e 

= 18*00°. 




0 = 25*00“. 


a = 

'F' b 

V- 

/. 



V- 

/ 2^ 

%5 V 200 

18 17i3 + 1J23 


0 -0105.80 

94*51 

0 

99712 

0-008953 

111-67 

2-390 

i ]-nr^S.S 

0-011600 

86*19 

1 

01028 

0-009766 

102-38 

2-454 


0*012776 

78-26 

1 

02339 

0*010705 

93-41 

2 -.520 

) 10 '-MO 

0-015744 

63-51 

1 

04950 

0-013083 

76*44 

2-637 

1 -{17701 

0‘01991 

.50*24 

1 

07548 

0-016377 

61-06 

2-778 

' i'lO-j.n 

0-0-2589 

38*62 

1 

10131 

0-02105 

47-50 

2-945 

. 1 -1:^911 

0-03467 

28*84 

1 

12700 

0-02785 

35*90 

3-117 


0*04815 

20*77 

1 

15254 

0*03805 

26-28 

3*345 

•4 i isoor 

0-06997 

14-29 

1 

17793 

0-0o385 

18-57 

3-707 

■') 1-20597 

0-10646 

9-89 

1- 

20316 

0*07973 

12-54 

4-10 

■;( 1-2:3111 

0*1710 

5-845 

1 

228*26 

0*12474 

8*015 

4-47 

■0 l-2r)G06 

0-2931 

3*411 

1 

25322 

0*2072 

4*825 

4*90 

■2 1-2S-242 

O'oGlO 

1*815 

1 

27802 

0*3702 

2-697 

5-58 

■5 131752 

1-679 

0-5955 

1 

31495 

1*058 

0-945 

6-48 

■7 r.3-n7i 

■1*071 

0-2455 


— 

(2*434) 

0-411 

7-2 

■j 1 ‘379:36 (19-9) 

0-0503 


— 

— 

— 

— 


Cmparison with Results Obtained by Other Observers. — The only 
available observations on the viscosity of sucrose solutions at 
tompmtures between 18° and 25° are those of : (i) Burkhard at 20°, 
([noted by Lees (Phil Mag., 1901, [vi], 1, 128) ; (ii) R, Hosking at 
20 lloc. cil,, 285), and (iii) G. Rudorf at 25° (Zeitsch, physikal. 
(V-7/t, 1903, 43, 281). 

Ourkhard's results are quoted by Lees to three significant figures 
(■•iiiy. 

Ho&kirig’s experiments are very complete as regards the temperature 
liiLge, measurements being made at intervals of 8° or 10° between 0° 
fiiu! 90', hut only five concentrations were examined. The viscosities 
for comparison were observed within 0*25° of 20°, and are 
k-s^&ipolated values obtained by plotting the experimental results on 
>im.ibly large scale,” 

ki'loif s figures are obviously incorrect : in the case of the strongest 
which is labelled l‘00?i, the figure for the “ Spc 2 . Oew.’* 
‘ ^■'pf'iids almost exactly with the specific gravity of a seminormal 
(1*06558), whilst “i;” corresponds with the relative 
y of a solution slightly weaker than 0*4?i, It has been sug- 
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('o-ted by Kiiw.sitt [Electrochemut and Metallurgist^ 1904, 3, 

(ho use of a spiral capillary gives abnormal values. ' 

Id oirler to show to what extent the formula “ = (as proposed bv 

Ai rlicruus, Zeitsch. physikal. Chem., 1887, 1 , 285) holds good for con- 
centrated solutions, and because it is an accurate method of coraparif,., 

dilTeienb experimental values, the function log./™^’?Z5ri| 


Eig. 3. 



iV. 


calculated for each observation, and plotted against the correspocdiri^' 
value of n in Fig. 3. 

Tlie curves show that thfe function is not a constant, as it should te 
if Arrhenius’s formula held good, and, further, they justify the 
conclusion that tlie results given in this paper may be taken a? 
trustworthy. 

d’he measurements also extend over a range of concentration nearly 
twice as great as that previously covered by other experimenters. 
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Tablk V. 

i'ki/siVy Suo’ose Mutions at Comparison oj Results 

Obtained by Other Observers, 


linrkhai-d. Hosking. 



7|/l70‘ 

\ n J 

17 . 

vho’ 

‘1 IL J 


— 

— 

0-01009 

1-000 



i 0-CH^93 

— 

— 

0-01031 

1 -02-2 

1-506 

f, fj-HSS 

1-J5 

1-601 

0-01139 

1-128 

1-549 

Vi 0-;i035 

1 a;! 

1-6105 

0 -013-^8 

1-316 

i-5945 

jr, 0-lf>45 

] -fifi 

1-618H 

_ 

— 

__ 

jo O'tjo’ji) 

0'60'iS 

1'89 

i-6408 

0-01910 

1-893 

1-6418 

■2 ‘3 5 

1-6627 

— 

— 

_ 

0'9SS7 

3-07 

1-6915 

— 

— 

__ 

t'j 

— 

— 

0-0607 

6-013 

T-7530 


(rad Conductivity of Aqueous Solutions of Hydrogen Chloride 
and Lithium Chloride, 

Mnkrlals Used. — (a) The hydrogen chloride solutions were obtained 
bv suitable dilutions of the acid supplied by Merck as ‘‘guaranteed 
^lure for analysis.’^ 

The concentration of each solution was determined by titration 
;ij.'ain.4 a normal solution of sodium hydroxide, using methyl-orange 
:.s iiniicator. This solution had been checked against a standard 
>olution of hydrogen chloride, the strength of which had been very 
acau’utoly determined by the Iceland spar method (Masson, Chern, 
1900, 81, 73; Green, 1903, 87, 5) * 

The dehsity of each solution was not measured, as it was only 
m[uiri'd of moderate accuracy, bub was taken from the published 
lal.les (at 15^) given by Ure after correction to 25° by Kremer's 
coetlicients of expansion. 

K-) Tiio lithium chloride was obtained by dissolving an ordinary 
stuiiijltj of lithium carbonate in hydrochloric acid ; after filtration, the 
suiution was evaporated to dryness. In this way, the excess of acid 
driven off and a pure neutral salt obtained, which was dissolved 
ill the minimum amount of water ; the impurities, consisting mainly 
of ulkaline sulphates, were salted out and separated by filtration. 

A solution made up from this dry solid was 7 '227 iY by weight of 
^all taken, and 7-2l8iYby careful titration with a standard solution 
<'i diver Tiitrate.f 

_ Hiis iiiutliod was adopted as being the best available for the purpose; ex- 

^ -c in this laboratory having shown that it is of a very high order of accuracy. 

- ei pi oof of the efficiency of this method of purification is given by the 
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Occasionally the concontratioD of the solution under exaujii,.jjj 
was <lctcrn]incd by titration against a decinormal solution op ^ilv 
nitrate, checked, in ono instance, by evaporation to dryness; 
density of each solution was also observed at the temperature of 
experiment, and it was on this measurement that the determination of 
the concentration was mainly dependent. The following ggt;. 
published data on the density of lithium chloride solutions 
available, and were therefore critically examined by the same methoj 
as was employed in the case of sucrose solutions. 

1. Kremers {Pogg. Ann,, 1856, 99, 435), at 19-5°. 

2. Oerlach {Zeitsch. anal. Chem., 1869, 8, 279), at 15“ 

3. Kohlrausch and Tolliiiger {Wied. Ann., 1879, 6, 38), at 18 . 

4. Bender (If zed. Azm,, 1887, 31, 872), at 15“. 

5. Dijken (Zeitsch. phgiihd. Ch^m., 1897, 24, 81), at 15“ 

6. VVado (Trans., 1899, 75, 270), at 18° 

7. Conroy (Proc. Roy. Soc., 1899, 64, 312), at 18°. 

The following now observations are recorded : 

Table VI. 


Density of Lithium Chloride Solutions. 


At 1<S*0'' (Orme Masson). | 

At 25*0" (\V. 

H. G.). 


L-(L I 



n. 

il ■ j 


ti 

0’4tkl 

1*0098 0*02385 i 

0*6159 1*01208 

0*02120 

0-9.37 

1*0211 0*0239 1 

0*9.585 1*02000 

0*02hG 

‘2-013 

1*04(14 0*02335 i 

3*273 1*07173 

0*022‘h 

3*439 

1*0708 0*02271 1 

5*614 1*12229 


4*S70 

1*1078 0*02240 

8*698 1*18640 

0*021M 

t 19S 

1*135*2 0*02202 

12*04 1*2.5680 

0*02157 

8*034 

1*1743 0*02185 

12*33 * 1*26364 

0 021fj2 

9*973 

1*2154 0*0*2173 


* 

12*227 

1*2633 0*02164 | 



following analy 

ses made by Professor Masson 

on the original stock solution of 

purified salt : 





Per cent, of 




Per cent, of lithium 

Per cent, of 



chlorine in cliloride in 

chlorine in the 


E.vperimeiit, 

the solution, the solution. 

lithium chloride. 

Re mark i5- 

I. 

34*312 _ 

— Gravimetric 

11. 

34 *31 0 — 

— Yolumetfic 

III. 

34*305 41*110 

83*446 (' 

iraviujctiic 


In experiment III, 2*570 griiiis were evaporated to dryness and yieldiJ 
grama uf solid lithiiitii chloride, in which, after re-solution in water, the ehlonii^' 
was determined l)y precipitation with silver nitrate, 3*5742 grams of silver cldon’-a' 
being obtained. As the theoretical percentage of chlorine in lithium chloriJe is 
83*451, the material used was of a high order of purity. The original solulicn"'i> 
used several times over, the uucontaminated washings and diluted solutions Khr 
evaporated down agaiu, a.s required, in a platinum basin. Traces of impurity 
however, salted out on each occasion, and were probably derived from the 
vessels in which the solution 'v^as stored and used. 
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W’aJi* liH^iVS'Ured the contractions caused by diluting aqueous solii- 
with equal volumes of water, and then calculated the apparent 
ill aeL'ular volumes of the salt itself. In the case of lithium chloride, 
Iji. based on Kohlrausch's value of = 1 -0274 for 

a concentration n = 1 209, but he has erroneously taken this density 
tis a ' specific gravity referred to water at the same temperature. I 
have recalculated liis results, and they are now in excellent accord 
w)th the accurate measurements of Dijken for dilute solutions. 


'I'l 

0-:] 


]-0 
] 'liUl' 


Table VII. 


DiluU Lithium Chloride Solutions. 


Wude (18°). 


Dijken (16°). 


(h - 


n. ' 

(f>. 

0 -02485 

17-652 

0-02468 

17-822 

0-02454 

17-964 

0-02442 

18-081 

0 02432 

18 184 

0-02409 

18-407 

0-02390 

18*596 

0-0-2376 

18*738 


0 

0-23923 

0- 62360 

1- 01093 


1 -000000 
0-001405 
0-003647 
0-005921 


n. 

0 

0-0564 

0-1472 

0-2387 


n ' 


0-02489 

0*00073 

0*00071 


<P* 

17-61 

17*79 

17-81 


These figures have been recalculated. 


Ail the above-mentioned data were plotted on the same* paper, and 
11 was found that, within the limits of experimental error, the curves 

representing the variations of with concentration for tempera- 

riires varying from 15'’ to 25^" are indistinguishable. 

The density of solid lithium chloride at 25° has been carefully 
ieiermiried by Baxter (Amer. Chem, J,, 1904, 31, 558) to be D^ 068. 

The table on p. 2038 gives the densities and molecular volumes 
ciiknlated from the smooth curve drawn through the most trustworthy 
ct the experimental results, and these values have been used throughout 
t bis research. ° 


Appamtns.~The viscosity and density of each solution were 
measured exactly as described for sucrose solutions. 

^ toadwhviiy.—Uhe telephone method of Kohlrausch was employed 
t le determination of the electrolytic conductivity 
■ri-s cell used had, when filled with a “maximal” solution of 
iii»?oesu,m sulphate, a resistance of about 200 ohms; one series of 
' li e souhons was, however, also examined in another cell, the 
yfeDce of which was only about 0-5 ohm for the same solution, 
the conductivity of the distilled water used was 27 gemmhos 


XlBSUtlS. 

> 10 essor Masson had measured the conductivity of two 
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Table VIII. 

Siaooiltnd Values for the Density of Lithium Chloride Solulion>s_ 


- <i„ 


//. 

n 


d^iK 


00 

0’02r>o 

0-99865 

0-99712 

17-53 

O'l 

0*02485 

1-00114 

0-99960 

17-65 

OJ 

0-0*2470 

1-00359 

1-00206 

17-83 

0;') 

0 '02 184 

101082 

1 '00929 

18-19 

1 0 

0 '02800 

1 -02255 

1 '02102 

18-63 


0-02357 

1-03400 

1-03247 

18-96 

■lO 

0-02330 

1 -04525 

1-04372 

19-24 

;lo 

0'02200 

1 -06735 

1-06582 

19-61 

4'0 

0-02255 

1 -08885 

1-08732 

19-99 

.'i'O 

0 •02230 

1-11015 

110862 

20-24 

<>•0 

0-02-210 

1-13125 

112972 

20-44 

7-0 

0-02196 

1-15237 

1-15084 

20-58 

S*0 

0-021 86 

1-17353 

1-17200 

20 08 

0-0 

0-02178 

119467 

ri93U 

20 76 

10-0 

0-0-2171 

1-21575 

1-2142 

20-83 

11-0 

0-02166 

1-2369 

1-2354 

■20-83 

] -> 0 

0-02162 

1-2581 

1-2566 

20-92 


0-02160 

1-2686 

1-2671 

20-94 

18 08* 

0-02200 

— 

2-068 

20-54 


Soliii litliiuni chloride (Baxter, loc. cit,). 


serie.=5 of solutions of hydrogen chloride, and he has kindly handed over 
to me this previously unpublished work for inclusion in this paper. 
The results have been recalculated, and are included in -tables IX 
and X. 

Table IX. 

Conduclivily of Hydrogen Chloride Solutions at 24' S'’ {nomiadly 25 0 ) 
(by 0. M., 1901). 

Dilute Solutions, 

R. 

Mean value 


it. 

Sci'its a. 

Series b. 

(corrected). 

Ax 10. 

0 



— 

— 

— 

0-0001 



2-20,000 

220,000 

0-4305 

0-00025 

_ 

87,000 

87,000 

0-4354 

0-0005 


44,800 

44,800 

0-4228 

0-001 

22,550 

22,500 

22,520 

0-4205 

0-0025 

9, 130 

9,200 

9,165 

0-4133 

0-005 

_ 

4,700 

4,650 

0-4063 

0-0075 

3,100 



3,100 

0-4073 

0-01 


2,312 

2,316 

0-40S9 

0-025 

939-5 

940 

939 '4 

0-4032 

0-05 

477 '3 

478. 

477-3 

0-396S 

0'075 

322-3 


322-0 

0-3921 

0-1 

243-0 

243 

242-7 

0-3902 

0'25 

100-7 



100 '4 

0-3773 

0-5 

.52-90 



52-58 

0-3602 

0-75 

36-85 



36 '53 

0-3456 

1-00 

2S-S0 

_ 

28'48 

0-3325 
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ju tiller to author's determinations of viscosity as exactly 

,uiblc with these measurements as possible, the work was carried 
the temperature, which was found, on accurately testing 
hsf thermometer, to be 24'90'^ (not 25-00® as originally supposed). 


for ti 


>:ike of completeness, the conductivity of each solution was 


1 0 ic-dttermined, and the results are given in table XL 


Table X. 


■ludldiy 

of Hydrogen Chloride Solutions at 
Concentrated Solutions. 

24-9® (by 0. M., 

n. 

R. 

A. 

A. 

I -007 

28-30 

0-3346 

0-3324 

■im 

16'75 

0-5654 

0-2809 


13-20 

0-7174 

0-2375 

^•0:^7 

11-79 

0-8032 

0-1995 

'.•03 

11-25 

0-8418 

0-1674 


11-18 

0-8470 

0-1534 


11-19 

0-8463 

0-1390 

7T0 

11-47 

0-8256 

0-1163 


11-98 

0'7905 

0-09735 

S-1S2 

12-01 

0-7885 

0-09637 

9TS7 

12*68 

0-7468 

0-08129 

10-2o4 

13-58 

0-6974 

0-06795 

‘ riiL' .stiviigth of this solution, namely, n — 8 ‘ 12 , 

, was not very certain 


Table XI. 

and Conductivity of Hydrogen Chloride Solutions at 24*9®. 


H A 



t. 

V- 

(observed). 

(corrected). 

A. 

At? X 10®. 

ir9714 

— 

0 008977 

— 

_ 



__ 

]-0U() 

93-4 

0 '009518 

28-92 

0-3275 

0-3290 

3-131 

"■0312 

97-1 

0'010082 

17 00 

0-5677 

0-28125 

2-835 

'r0176 

lori 

0-010692 

13-55 

0-7158 

0-2361 

2-467 

fj'e54.5 

102 8 

0-010952 

12-74 

0-7625 

0-2199 

2-4085 

0-0710 

107-5 

0-011663 

11-73 

0-8300 

0-1810 

2-1106 

0-0917 

113-65 

0-012595 

11-54 

0-8440 

0-14295 

1-8003 

0-0923 

113-7 

0-012613 

11-515 

0-8458 

0-14142 

1-7836 


118-5 

0-013324 

11-725 

0-8302 

0-12190 

1-6240 

0-1 153 

124-35 

0-014171 

12-13 

0-8012 

0-1032 

1-4623 

0-1356 

132-36 

0-015347 

12-825 

0-7671 

0-08489 

1 -3030 

0 ' 1 j , 0 

144 '5' 

0-017114 

14-13 

0-6857 

0-06548 

1-1207 

0-1798 

158-3 

0-019160 

15-48 

0-6246 

0-05218 

0-9998 


h tables XU and XIII are given the smoothed values obtained 
f putting suitable functions of the above experimental values. 
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Table XI [. 


>}UininaT>j of Smoothed Results for U}jdrogeu Chloride. 


Dilute Solutions i 0 = 24’9O‘^. 


n. 



A. 

/ 


O'OOOl 

0-0464 


0-4525 

lU-40 

4-0o'l 

0-00025 

0-0630 


0-4355 

111-40 


0-0005 

0-0794 


0-4255 

111-40 

.M'J 

3 

0-001 

0-1000 


0-4200 

111-40 


0-0025 

0-1357 


0-413O 

111-39 

s-for 

0-005 

0-1710 


0-4093 

111-38 

3 

0-0075 

0T957 


0-4074 

111-36 

3 

0-01 

0-2154 


0-4065 

111-33 

.'5 2 

0-025 

0-2924 


0-4023 

111-23 

.3'rjl“ 

0-05 

0-3684 


0-3972 

111-07 


0-075 

0-4217 


0-3936 

110-92 

3-r>4[^ 

0-1 

0-4642 


0-3905 

110-74 


0-25 

0-6300 


0-3783 

109-75 


0-5 

0-7937 


0-3617 

108-14 

3-341 

0’75 

0-9086 


0-3470 

106-56 


1-000 

1-000 


0-3327 

105-02 

3-itr 



Table XIII. 



Suoimary of Smoothed Results for 

Hydrogen 

Chloride. 


Co7icent7'ated Solutions : & 

= 24-90'^. 


V, 

0. M. 

W. H. G. 

ilean. 

/. 

A!fx 10^, 

1 

0-3327 

0-3289 

0-3308 

105-02 

3-l.'0 

2 

0-2841 

0 2841 

0-2841 

99-16 


3 

0-2383 

0-2380 

0-2382 

93-71 

2f)4-i 

i 

0-2005 

0-2004 

0-20C5 

88-61 

2-263 

5 

0-1688 

0-1681 

0-1682 

82-73 

2-ijW 

6 

0-14125 

0-14085 

0-14105 

78-96 

1 IH'i 

7 

0-1184 

0-11795 

0-1182 

74-18 

] 

8 

0-09942 

0-09920 

0-09931 

69-45 

1-430 

9 

0-08387 

0-08373 

0-08880 

64-86 

1 -292 

10 

0-07101 

0-07078 

0-07090 

60-44 

1-173 

11 

— 

0-06009 

0-06009 

56-18 

1'0d?.1 

12 

— 

0-05192 

0-05192 

52-09 



Lithium Chloride. 

A series of experiments on the conductivity of aqueous solutions 
lithium chloride at 17 ‘82° was also undertaken by Professor 
and the results given in table XI Y are calculated from bis observ- 
ations. For comparison with these, the viscosity was measured by tbe 
author at the same temperature, aud subsequently both tiie vod* 
ductivity and viscosity were also measured at 25‘00° in order 
complete the work described in Part II of this researcli. 
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It vviii lie observed that here, as in the case of solutions of hydrogen 
and sucrose, the strongest solutions obtainable have been 
'vitli. the most concentrated being practically saturated. 

Table XIV. 

Cowkictmiy of Lithium Chloride Solutions (by 0. M.). 
^=17'82° 



II (corrected). 

' AXlO^ 

A, 

0-0928 

1234-7 

7670 

0-08260 

O-Oiti 

285-2 

332-0 

0-07124 

0-l'37 

157 '8 

600-1 

0 06404 

1 -530 

108-1 

876-0 

0-05725 

•jOU* 

87*93 

1077-0 

0 05266 

2-7:;0 

73*6 

1287-0 

0-04714 

3-1 

65-2 

1452-5 

0*04222 

■1 -(14 0 

61-2 

1.547-0 

0-03829 

4-575 

58-3 

1624-3 

0*03332 

5 '605 

57*7 

1641-2 

0-02928 

(i-i95 

58 -3 

1624-3 

0-02622 

7-040 

60-8 

1555-0 

0-02209 

8-035 

65-93 

1436-4 

0-01783 

^•875 

73-7 

1235-0 

0‘01448 

9-975 

84*4 

1122-0 

0-011248 

n-ij5 

99-5 

951-8 

0-008614 

12-23 

120-63 

785-0 

0*006418 

1-2 '4 -2 

123-0 

769-9 

0-006199 


Table XV. 

Vkcosiljj of Lithium Chloride Solutions. 


]U1 

iVl-2 

,vri'i4 

<iiS:] 

rUi 

7'i'44 



il’-tJiO 


^ = 17 ‘ 92 ° 

^ . t 

0 90870 105'4 

1 ' 03:^09 1225 

1-06267 143-2 

0 08718 164-3 

0-10858 187-3 

0-12393 206-9 

0-13510 225-8 

0-13800 230-0 

0 -15505 263-8 

0*17235 305-4 

0*19178 868*4 

0-21 5-20 479*0 

0*23867 640-0 

0-25868 831-5 

0*27136 991 '8 



n 

0-010630 


0-012872 

2*76926 

0 01557 

2-77495 

0-01834 

5-78179 

0-021365 

2-78959 

0-023964 

2-79545 

0 0264 4 

2-80617 

0-027005 

5-80663 

0-031695 

2-81912 

0-037027 

2-83396 

0-04545 

2-85481 

0-06030 

2-87843 

0*08218 

2-90383 

0-10851 

2*92338 

0-13074 

2*98568 


6 U 2 
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Table XVI. 

Conductivity of Lithium Chloride Solutions. 
0 - 25 * 00 ° 


?l. 

R (corrected). 

^ X 10^ 

A. 

A//xlf>i. 

0*00625 

13800 

6*86 

0*1093 

0*9797 

0*0126 

7100 

13*34 

0*1065 

0*9553 

0*025 

3625 

21*12 

0*10436 

0*9376 

0*0499 

1899 

49*87 

0-0999Q 

0*9006 

0*1000 

982*7 

96 37 

0 *09634 

0'874iS 

0*2000 

519*7 

18*2 **22 

0*09110 

0*8381 

0*4000 

279*4 

338*9 

0*08572 

0*8009 

0*0175 

192*4 

492*2 

0*07971 

0*7763 

1*1630 

114*7 

825*6 

0*07099 

0*7430 

2*001 

76*8 

1233*1 

0*06162 

0 •7*286 

2-860 

61*6 

1537*3 

0*05375 

0*7155 

4*029 

.52*7 

1797*0 

0*04460 

0*702S 

4*970 

50*1 

1890*2 

0*03803 

0*6916 

5*325 

49*73 

1904*3 

0*03576 

0*6909 

6*218 

50*23 

1885*3 

0*03032 

0*6806 

6*976 

51*9 

1824*7 

0*02616 

0*6759 

8*445 

58*93 

1607-0 

0*01903 

0*6628 

8*804 

61*33 

1544*1 

0*017539 

0*6627 

9*173 

64*13 

1476*7 

0*016098 

0 *6636 

10*400 

75*9 

1247*6 

0*011997 

0*6749 

11*265 

86*1 

1100*0 

0*009765 

0*6976 

12*345 

101*1 

936*7 

0*007588 

0*7276 


Table XVII, 


Viscodty of Lithium Chloride Solutions. 


0 = 25 '00°. 


'll. 


t. 


luK.-C"*’." 

1 n } 

0 

0*99712 

— 

0*008955 

- 

0*6175 

1 *01213 

95*6 

0*009724 

2*(62Sj 

1*163 

1*02475 

101*2 

0*010466 

2*76[iCi3 

‘2*001 

1*04376 

111*7 

0*011825 

•I'm: 

2*860 

1*06272 

123*0 

0*0] 3312 

*2*7795S 

4-0*29 

1*08794 

141*6 

0*015758 

2*(So06 

4*970 

1*10796 

160*0 

0*018188 

2*792rB 

5*32.5 

1*115.54 

168*6 

0*019319 

2 797^3 

6*218 

1*03430 

192*2 

0 *022444 

2*80735 

6 *97 6 

1*15032 

217*5 

0*025838 

•2-31933 

8*445 

1*18141 

285*2 

0*034829 

2*84416 

8*804 

1*18897 

307*3 

0*037786 

2 •85139 

9-173 

1*19672 

333*0 

0*041229 

2*S5909 

10*400 

1*22264 

444*2 

0*05625 

2-8S500 

11 *265 

1*24090 

555*6 

0*07144 

3 *90:343 

12*345 

1*26364 

732*0 

0*09589 

2*921*23 

As before, 

suitable functions \vere 

plotted, and the 

raost probai'-'t 


values read oil by interpolation fro^n the smoothed curves. 

The average temperature-coeffieients of both the 
conductivity for each concentratioit between 1B° and 25 aie 
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[ated, and it although not identical, the ratio 

t)t>tw'eeu them is practically constant for all concentrations. 


Table XVIII. 


<>nmthd Values for the Conductivity and Fluidity of Lithium 
Chloride Solutions. 


< lO *-'. 


Percentage 

te nip era ture-coefiBci cuts. 


0-00'j2o 

( i -'.' jr - 


if-ii 

1 !-) 

IrO 

I’J'25 







Con- 

17 - 82 ®. 

25 - 00 “. 

17 - 82 “. 

25 - 00 “. 

Fluidity. 

ductivity. 

94-07 

111-67 

[ 9 - 888 ] [ 11 - 53 ] 
— 10-93 

2-38 

[ 2 - 33 ] 

— 

— 

— 

10-65 





— 

— 

10-436 

— 


— 

— 

— 

9-990 





92-82 

110-16 

8-215 

9-634 

2-38 

2-22 

91-59 

108-70 

7-768 

9-110 

2-37 

2-22 

87-98 

104-35 

7-052 

8-228 

2-37 

2-14 

S - 2-20 

97-46 

6-281 

7-312 

2-36 

2-11 

76-78 

90-98 

5-757 

6-710 

2-35 

2-13 

71-66 

84-87 

5-306 

6-163 

2-35 

2-08 

62-26 

73-64 

4-517 

5-258 

2-34 

2*11 

53-84 

63-65 

3-849 

4-476 

2-32 

2-10 

46-21 

54-59 

3-262 

3-786 

2-32 

2-07 

39-18 

46-27 

2-723 

3-170 

2-31 

2-11 

3 - 2'68 

38-60 

2-227 

2-604 

2-32 

2-17 

26 -65 

31-55 

1-803 

2-105 

2-34 

2-15 

- 21-23 

25-28 

1-422 

1-6725 

2-42 

2-27 

16-48 

19-75 

1-1166 

1-3225 

2-52 

2-35 

12-46 

15-07 

0-8710 

1 '0395 

2-64 

2*45 

9-312 

11-42 

0*6794 

0-8149 

2-84 

2-53 

8-164 

10-007 

0-6003 

0*7218 

[2-88] 

2-56 


A//X10!*. 


r‘82“. 
I - 047 ] 


■8850 

8481 

8016 

7640 

7498 

7404 

7254 

7148 

7059 

6949 

6815 

6765 

6696 

6776 

6987 

7295 

7352 


25 - 00 “. 
[1 ' 0325 ] 
0-9798 
0-9553 
0-9377 
0-9007 
0-8745 
0-8381 
0-7885 
0-7501 
0-7374 
0-7261 
0-7138 
0-7032 
0-6920 
0-6850 
0-6745 
0 6673 
0-6618 
0-6693 
0-6898 
0-7135 
0-7213 


romiuMson with other Published Vduss.—Ihe only determinations 
of the viscosities of concentrated solutions of lithium chloride are 
Ik-e of Sprung {Fogg. Ann., 1876, 69, 17) and the recent work of 
Bwtog (Ph,l. Mag., 1904, [vi], 7, 469), which, as in the case of his 
^ott™ sucrose, covers a very complete range of temperature; but 
interval between the different strengths examined is too large to 
; .5 interpolation, and the greatest concentratiL is 

o whilst solutions of concentration up to 71 = 12-5 may be 
1 ) prepared and worked with. 

nAertlfe! described here, but, 
” die other hand, his values for sucrose solutions were lower than 

plotting the function it is possible to compare 

stoly the various sets of experiments (see Fig. 4). 
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Table XIX. 


Viscosity 


n. 

1‘908 

7*365 

01030 

0-520 

V012 

2-935 

5- 02 
7'35 

10-70 
•2 "266 

6- 74 


of Lithium Chlm-uU Solutions. -Comparison of Ussnlu Jj 
other OhservefTS, 

fvhn\ 


P‘ 

per cent. 
7-757 
13-91 
26-93 


0-01070 

0-01133 

0’01212 

0-01600 

0-02169 

0-03365 

0-0739 

0-01530 

0-03256 


pho’ 
1-321 
1-676 
3-123 
0-0041 
0-0289 
0 0582 
0-1788 
0-3110 
0-5017 
0-8433 
0-1289 
0-4547 



Fig . 4. 



Other observers at 18°, and by Hosking 

polation necessary to reduce docs not 

for comparison with experiments at iT an 
admit of sufficient accuracy. ^ 

However, Hoaking has also tabulated his values pf j 
and, as his readings were taken within about 0 2 ofj the la 
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the>'e furnish a trustworthy method of comparison, 

j C' iullv j only slightly with the temperature. 

Table XX. 

(‘ondnciii’^}/ of Lithium Ghlcn'ide Solutions (by R. Hosking. ) 

^ = 20 ° 

0 00645 0-1030 0-5198 1-0116 2-934 5*02 7*35 10 '70 

\ ^'"48 0-715 0-699 0-700 


Fig. 5. 



; These results are plotted on Fig. 5 for comparison with the values 
j>f obtained by the author at 17*82° and 25*00° 

Hie discrepancy shown by the solution, which is nominally 2-934n, 
oth in this and in the viscosity curve, is probably due to some arith- 
Ktical error as to its concentration, especially as this was calculated 
iH-ely from the density and not confirmed by analytical determina- 
iCDS. 

Discussion of Viscosity Concentration Formulae. 

Tbe viscosity values given in this paper provide more complete 
atans of testing various concentration foi mulse than has hitherto been 
a e, and they show that for dilute solutions, such as Arrhenius 
I'pd with (not more than 0-2A--sucrose), that ■q= (where « = 

I unit- volume of solution), or even 7 } = l+ax will 

the facts with fair accuracy ; then for more concentrated 




9040 GREEN : STUDIES ON THE VISCOSITY AND 

solutions, formula) of the type = are required, but even the,e 

soon cease to be accurate. ^ 

Reyher (Zeitsch. physikd. Chem., 1888, 2, 744), Wagner 
1890, 5, 31), Ijauenstein {Hid., 1892, 9, 417), Kanitz, and other? 

have'come to similar conclusions. , r n , 

Lees, in a valuable paper {PhU. Mag., 1901, [vi], 1, 128), show, 
by a comparison of the calculated with the observed values th»: 
neither the theoretically derived logarithmic, mobility, nor viscosii; 
formula represents correctly the variation of viscosity with cm- 
position. 

He then suggests the empirical relation : 


where v , Vj, . ■ • • fractional volumes present of tbe 

several compounds, and rj,, r}.„ .... are their viscosities. Th-. 
he found to hold good (within 1 per cent.) for a number of 
mixtures of liquids and solutions. 

As n was found by Lees to have the value - 0-5 for sucrose solutioriN 
we may write the above formula as 

x//=Vi^/7i4*'y2^/72, 


and we can simplify this to J/^v^A + Bn if we take to denote tb. 
volume of water present per unit volume of solution, and r, to (lenote 
the volume of 100 per cent, sucrose solution (and not merely ibe 
volume of a 30 or 40 per cent, solution) per unit volume of the 


and B is (/s = fl-aidity of a 100 per cent, solution of sucrojf) 


solution : 

Now A is Jfo (/„ = fluidity of pure water), 

ft> Jfj 
' 1000 

(^ = molecular volume of sucrose in solution). 

Assuming Lees’ formula to hold, B can be at once calculated from 

the viscosity at any concentration, for B = 

B, thus calculated, varies from -2*35 at a concentration o- 
0*8n to -1*56 when w = 2*5, as may be seen in column o. 

table XXL , • 

This indicates either that the fluidity of a 100 percent, son - 
has a negative value, or that this formula also breaks down ^ 

rigidly tested. ^ 

An alteration in the value of the exponent of /’will no ma 
improve the accuracy obtainable, nor can it lead toother t an ^ 
values for which is a simple function of the fluidity o 
cent, solution of sucrose. 
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KhS 


.S"o\V 


or 


formttlii may, however, be thrown 


/» 


t, + n 


B 


rj = l- 


(b 

— X— 

1000 


into another 


• /L-^ { ^ \ 

•• V \ioou ^/J«- 

— 1 - a w (where a is a constant), 
f 2 

=(1 - ore ) . 
yo 


form 5 


The (lc<n’ee of constancy of a can be seen from the values given in 
t-olunm 5 of table XXT. 

Table XXL 


Fluidity of Sucrose Solutions at 25°, 

Test of two forms of Lees’ Fractional- Volumes Formula : 


where 10-567 = i. 

n n 




anY- 



„ 

i-j X lOT 

v/- 

n 

n 

0 

1000-0 

10*567 


— 

u-l 

978-9 

10*120 

- 2*24 

0*423 

0-2 

957-7 

9-665 

2*27 

0*427 

0-4 

915*3 

8-743 

2*32 

0 432 

0'6 

872*7 

7-815 

2*345 

0*434 


830-0 

6-893 

2-355 

0*433 

1-0 

787-2 

5-992 

2-325 

0*433 

\-J. 

744-2 

5-126 

2-24 

0*429 

Vi 

701-0 

4-309 

2*175 

0*423 

re 

657-7 

3*541 

2*13 

0*415 

I'.S 

614*25 

2*831 

2-03 

0-407 

2'0 

570-65 

2*197 

1*915 

0*396 

2-2 

526*9 

1*643 

1 *785 

0*384 

2i) 

461*0 

0*972 

1*56 

0*363 


Many other formulae have been tested, but the beat results were 

attained with an expression of the form ^ = .4®'“', where v is the volume 

dj the sucrose, and w is the volume of the w^ater, present per unit- 
TOiume, 

Varying discrepancies were observed according as the molecular 
of the water or the sucrose in the solution was assumed to bo 
and in no case was a very satisfactory concordance obtained 
t^’eeD the calculated and observed viscosities. 
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This is in accord with Pickering (Watt’a Dictiorutrij, Voi, 
SoUtions, p. 492) : “ It may safely be stated that every attempi’ 
which has been made to express the properties of any series of 
.solutions by a simple expression agreeing, within the limits of experi. 
mental error, with the observed values throughout a wider range of 
concentration has been unsuccessful, and that because the aolvem 
cannot be regarded as inert and only playing the part of so much empn 
Space.” 

Results aifid Conclusions, 

1. The methods of standardising tubes for the measureoieat of 
viscosity have been discussed, and the values obtained for tbe 
viscosity of water by various observers have been critically examiDeii 

and recalculated. 

2 The viscosity -concentration curves for aqueous solutions of 
sucrose have been traced at 18° and 25° 

3 The values obtained for the density of lithium chloride solutions 
by previous observers have been compared and recalculated, and new 

observations added. 

4. ]\Ieasureinents have been made of tbe conductivity and viscosity 
of aqueous solutions of hydrogen chloride at 25° and of litliiua 
chloride at 18° and 25°. 

5 The figures obtained show that the connexion between viscosity 
and concentration is not accurately expressed, even within the limns 
of experimental error, by any of the various formulae that have Wn 
suggested, but that the best concordance is obtained by the use of an 

expression of the form ^ = where i. = volume of solute, anl 

48 = volume of solvent, present per unit- volume of solution. 

1 desire to express my best thanks to Professor Orme Masson, at 
whose suggestion these investigations were undertaken, and who te 
kindly handed over to me previously unpublished measursments of t e 
conductivity of hydrogen chloride and lithium chloride solutions for 
inclusion in this paper. 

Chemical Laboratory, 

The University, 

Melbourne. 
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on the Viscosity and Conductivity of 
Sni'iir Afp^-Oous Solutions. Pavt II. JUixtuves oj 
of Sucrose and Lithium Chloride. 
Contrihiition towards the Elucidation of the 
iAuinmon between Ionic Mobility and the Fluidity 
if the Solution. 

By W. Heber Green, D.Sc. 


kom the work of Faraday, Hittorf, Kohlrausch, Arrhenius, and van’fc 
and, more particularly, from the direct measurements of ionic 
liLifities in a jelly tube, we are driven to the conclusion that elec- 


is a kind of convection of the ions into which the solute 
lolocules are more or less completely dissociated, and also that each 
in carries with it a definite surplus or deficiency of electricity which 
I np to the electrode under the influence of an electromotive 
jfiv above a certain limit. 

Aihiiitting therefore that these ions must be considered as moving 
the solution under the influence of an electrical force it 
ttliuws that their velocity will be {a) strictly proportional to the 
Dtfiitial slope between the electrodes, electrolytes obeying Ohm’s law, 
n<i >6) dependent on the frictional resistance o^ered by the medium 
rhich for such small bodies must be relatively very large, and their 
loniial \'e]ocity will be reached almost immediately, just as fine sand 
;rain? fall through water at a uniform speed. 

bjcii conclusions are independent of any theories as to the 
idhanism or completeness of ionisation, or as to any possible 
cmbination of the water with the solute molecules or ions ; but the 
jupiiion arises whether this ionic resistance is identical with the 
rdinaiv physical or molar resistance as measured by Poiseuille’s 
^I‘il]ary tube method. 


rile relatioa between conductivity and fluidity has been studied by 
experimenters, and their results may be summarised in the 
teinent that, although there is, without doubt, a very close 
iiJKSien between conductivity and fluidity, the difficulty of exclud- 
5 M ei influences has made it impossible to determine the exact 
■‘ire of that connexion. 

liItpT jelly containing a salt in solution conducts 

aqueous solution of the same concentra- 
according to Arrhenius and 
ivitvat tir' that there is no sudden change in the conduc- 

moment when the jelly sets, as shown by S. Arrhenius 
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{Brii. AfiHOC. Rep>, 1886, 344) and C. Ludeking {Wied. Ann., 1888,37 
172) iDcUcate.s that in some cases at least the two fluidities (ionic atij 
physical) are not identical ; indeed, in such cases they may be com. 
pared, on the one hand, to the passage of water through the interstieci 
of a fine sponge, and, on the other, to the sponge itself being forced to 
flow through a tube in such a way that no circumferential glippi^, 
takes place. 

However, we find that many authors are inclined to assume a dirn- 
proportionality, and so quote the values of ^or “iowsatbri 


coefficients.” 

Thus, Bousfield and Lowry {Phil. Trans., 1905, A, 204, 253, 
after pointing out that the viscosity of a 50 per cent, .soluiioti of 
sodium hydroxide is approximately seventy times as great as that of 
water, say : “ This increase of viscosity must produce a large effeei os 
the ionic niobility ; the influence of this factor may be to someeste;.: 
eliminated by dividing the molecular conductivity by the flnidiiy, and 
this ratio we have called the intrinsic conductivity of the solution." 

This paper therefore describes an attempt to elucidate this quc.stioij 
concerning the mechanism of conductivity, and it will be seen that, 
unless we are prepared to modify considerably our present day con 
ceptioDs as to the ionisation of electrolytes, the evidence is strocglv 
in favour of the velocities of the ions being approximately proporlinniii 
to the two- thirds power of the fluidity, the exact relation probuhly 
depending on the relative sizes of the ions themselves and of 
the average interstitial spaces between the molecules of the solution. 

The problem was attacked experimentally by adding a non-electroke 
to a solution of a good electrolyte so as to cause artificially a cc-c 
siderable decrease in the fluidity without materially affecting the 
ionisation of the salt. Simultaneous observations of both the con- 
ductivity and fluidity were made. 

M. Wildermann physikal. Chem., 1903, 46, 43) exaoiEeJ 

the influence of non-electrolytes on the degree of ionisation byaicic; 
of the freezing-point method, and concluded that the additioo 01 
glycerol does not affect the ionisation of various organic acids. 

The method under discussion has been previously used to 
limited extent, notably by S, Arrhenius, Fawsitt, and Martin aoc 
Masson,* 

Arrhenius did not find that the conductivity was proportioca 
the fluidity, but his results for the more dilute solutions 


10 per cent.) may be expressed by the formula A = .r ■ 

* The iiaper by Hartley, Thomas, and Applebey (Trans-, 1908 , 93- - 

discussed on p, 2060, 
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line y volume per cenfc. of non-electrolyte added, and a is 
taut depending- on the nature of both the salt and the uoii- 

pwvsitt {Pi'oc. Roy. ^oc. ^din.j 1903, 25, 51) studied the effect 
r of carbamide on the conductivity and viscosity of semi- 

pi-mal solutions of hydrogen chloride, potassium chloride, and sodium 

vdraxide. 

[ii the case of potassium chloride and sodium hydroxide, it will 
e -een tliat - is very nearly a constant, indicating that the effect, 

liiler these conditions, of adding small amounts of carbamide is 
)\i::hlv proportional to the fluidity of the resulting solution. 

He anomalous figures obtained in the case of addition of hydro- 
bhiric acid are probably due to the formation of carbamide 

vhoilloride. 

Preliminary Investigation. 

What may be regarded, for the purposes of this paper, as a series 
f j.ielimiDary experiments is to be found in a paper by C. J . Martin 
ini thane Masson (Trans., 1901, 79, 707), who, while investigating 
h>‘. existence of certain complex ions, examined the influence of 
luimse on the conductivities of solutions of potassium chloride, 
iyJrogen chloride, and potassium hydroxide. They obtained evidence 
if Milt formation in the last case, but with . solutions of potassium 
(hl iri.le and hydrogen chloride no such complication occurred, and the 
limiaution of conductivity may be fairly regarded as the effect of 
pcreased viscosity, with less possibility of disturbing influences than 
p any previous work on this subject. 

i no determinations of the viscosity of these solutions were then 
'iiilable, no attempt was made to draw any inferences, such as might 
:!ier\vi.-e have been done. We are now, however, in a position 
) loiiipaie their results with the fluidity of pure sucrose solutions at 
i . which we may take as sufficiently correct for the purpose, as the 
ij'osity effect of the small quantities of hydrochloric acid and 
!■ chloride present will be very small. 

Kefereace to the figures, shows that A does not vary directly as /, 
to some function more nearly approximating to /§. The power 
^'0 li<i5 been found to give the best results for the experiments with 
■j tuchloiic acid, and 0‘70 when potassium chloride was tho salt 
ipvi'imeated on, that is : 

Th \Jo^ 

«'heii ioiis could only be directly proportional 

1 y on the assumption that, apart from the viscosity effect, 
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the addition of sucrose to the solution so alters the dielectric constam 
molecular association, or other physical property of the water a’ 
enoi mously to increase (to the extent of 400 per cent, in the 
concentrated solutions) these ionic velocities. 

What few facts have been observed would tend to lead us tu 
a directly contrary effect, and these experiments, and those about to 
be described, clearly disprove the popular idea that the conductivity 
(corrected for imperfect ionisation) is proportional to the phyjia] 
fluidity of the solution. 

Scheme of Worh 

The method involved in the above experiments of ^lartin and 
Masson has been extended, more attention being paid to experimenul 
details, so as to cover as far as possible all ranges of eonceiitratioB 
with an accuracy of about OT per cent.^ 

The salt chosen for the purpose was lithium chloride ; its extremely 
great solubility (enabling concentrations of up to 12‘5A^ to be readily 
obtained and worked with) making it especially suitable for ibe 
purpose. 

Although the halides of sodium and ammonium were found by 
C. H. Gill {Qmrt. Journ. Chem. Soc., 1857, 9, 269) to form crystal- 
line compounds with sucrose, lithium chloride did not enter into ^uch 
a combination, which might possibly have caused complications 
similar to those observed in the experiments of Martin and feoc 
with sodiiiin hydroxide. 

Concentrated solutions of lithium chloride are, however, open lotbe 
objection that they form complex ions, as shown by the obseratios;. 
of Hittorf and others on the migration constants, but this will nci 
interfere with the deductions to be drawn from the behaviour of 
dilute solutions. 

As it was thought that possibly inversion of the sucrose might » 
brought about by the presence of the lithium chloride, with a con- 
sequent small alteration of the viscosity, a solution was kept for. oaf 
weeks and examined by a polariscope, but little or no inveisioa coui 
be detected, and the effect of such a source of error may be dismissf 

as negligible. .,j 

This agrees with the observation of Bruner (^Zeitsch. physi » 

1900, 32, 133), that the hydrolysis of sucrose by lithium chlon e 
too small for measurement. ^ 

Besides the experiments on pure solutions of lithium c i on 
sucrose, described in Part I, mixtures of these subbtaucea 
different ratios were examined, the viscosity, 
tion, and density being simultaneously observed for oac 
All observations were made at, or reduced to, 25 '00 . 



roSDlJCTlVlTY OF SOME AQUEOUS SOLUTIONS. PART H. 2053 


LiCl molecules n 

|,, .-ei-ies the ratio moleSuIes "N" 

A ulistme was made up in which n (for LiCl) = 0'l gram-mol. per 
(j., of solution and ^ (for sucrose) = 2 '0 ; this was diluted in 
iicct‘S>ive stages until the conductivity could no longer be satis- 
Ktorily measured. 

Li Cl molecules n 

In series B, the ratio molecules = 


The original mixture was n=l-0 and A^=2*0, and was diluted 
[miiarly to the solutions in series A. 


In series G, the ratio ; 


LiCl molecules 


In thi-^ series, the strongest solution obtainable was approximately 
=t 7'0 and A^=1‘4, for the presence of sucrose necessarily displaced 
considerable part of the water required ^or the solution of the 
itliiimi chloride. The viscosity of tliis mixture was, however, con- 


jdcrably g[‘eater than that of any solution in either of the other 


cries. 

Besides these three series, we have, at the one end, solutions of pure 
mnose for which the ratio ^"=0? ^^nd, at the other end, solutions of 


pure lithium chloride for which the ratio cc . The details of these 

bttcr experiments are set out in Part I. 

Tho concentration of each solution examined was determined by 
>r;f or more of the following methods : 

(ii by titration. It was found that the pre.sence of sucrose does not 
bterfere with the titration of lithium chloride by a decinormal 
kTjtioii of silver nitrate, using potassium chromate as indicator. 

; iii) from the preparation of the solution : either from the weight of 
[in^irial substances taken or from the strength of previous solution, 
ub dilution being quantitatively controlled. 

(iii) conversely to (ii) : from strength of solution obtained by 
ittber quantitative dilution. 

'W) fiom determination of density. For each series a smooth 

ir^e ?vas drawn through the points obtained by plotting — 

Anst ii, and this constituted a valuable check on the work, especially 

the stronger solutions. 

i!!* concentrations given by the various methods 

'•‘U.able for series Q are shown in table I. 

apparatus were used for measuring the 
min ' i conductivity of the mixtures as had been 

y used in the case of the pure substances. 
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TAliLE I. 


Calc7ilation of Normality of Lithium Chloride in each Solutwa 

^ , p , LiCl molecules ff_K 
eries . ^ 


Hy titration 
with 

A/20-A^NO;j. 

By preparation 
from stronger 
aol’utioii. 

From 
normality 
of dil liter 
solutions. 

From 

density. 

Ado}4t,l 
value 
of '1 

T. 

7-218 

— 

— 

7-194 

7 -21$ 

11. 


— 

6-850 

6-858 

6-850 

III. 



5-S02 

5-832 

5-833 

5-S3-j 

IV. 

iVori4 

5-028 

5-054 

5-054 

5-054 

V. 


4-175 

4-175 

4-172 

4-175 

VI. 


3-349 

— 

3-346 

3-348 

VI 1. 


— 

3-261 

3-263 

■V-irll 

Vlll. 

2-471 

2-471 

— 

2-473 

2-471 

IX. 

— 

~ 

1-834 

1 -833 

1-S33 

X. 

1-2578 

-- 

1-2630 

1 -2.588 


XI. 

0'6S.'.rt 

0-6826 

0-6872 

0-6856 

0-(jS,7r] 

Xll. 

0-;]98:5 

0-3982 

0-3972 

0-4005 

0-39v:> 

XIII. 

— 

0-2466 

0-2459 

— 

0-2403 

XIV. 

0-1273 

0-1277 

0-1281 

— 

0-l'27S 

XV. 

— 

0-06058 

0-06093 

— 

O-OtJOif, 

XVI. 

0-03722 

0-0370 

— 

— 

0'037-zij 

XV 11. 

0-0 1123 

0-01113 

— 

— 

O-Olu 


Fig. 1. 





Series was tbo first sot of mixtures of sucrose and lithium cb on e 
to be examined, and a fresh series of solutions was 
prepared and the measurements repeated, a low resistance cell (o 
Arrhenius type with two movable electrodes) being n&e 


conductivity determinations. 
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Tbe observed conductivities were corrected by subtracting from 
tlie conductivities found for the same concentrations of the 
ucro^e alone, but, except for the weakest solutions, the corrections so 

were insignificant. 

Tible li gives the observed conductivities of a series of sucrose 
plutions at 25’0°, and the general form of the curve (see Fig. 1), 
btaiued by plotting the specific conductivity against the concentration, 


Fig. 2. 



Muiilar to those cases in which conducting salts have been added to 
t sucrose solutions. 

Ihe resuiual conductivity shown by these solutions is probably due, 
Wily to the small quantities of impurities present, but also to the 
“:ill, but rinite, iunisation of tbe sugar molecule itself, for it is 
iito certain that sucrose is to be regarded as an extremely weak 
'd (Martin and Masson, loo. cit.). 


6 X 


XClll. 




i!05ti (jiJifefeN ! 

STUDIES OX THE 

Table II. 

VJSCOSITV 

AND 

The CouducUDity of Solutions of ** Brewers^ Gryslah 
Distilled If aier Used. 

\xlO® 

'' (‘SRcyo«« ) 

A X 10« (fioin 

.Y. 

(observed). smoothed curvei 

2-0 

56,000 

8-43 

8-4 

I'S 

— 

— 

10-9 

1-6 

34,500 

137 

1-37 

1-4 

— 

— 

16-3 

1-2 

25,000 

18-9 

18-9 

1-0 

22,700 

20-8 

20 \S 

o-s 

22,500 

21-0 

21-0 

0-G 

20,600 ( 0 

22-9 (D 

19-9 

tr5 

— 

— 

19-0 

0-4 

27,000 

17'5 

17-7 

0-3 

— 

— 

16-1 

0-2 

34,300 

1377 

13-8 

01 

47,000 

10-05 

10-0 

0-04 

— 


6-2 

U-02 

105,000 

4-54 

4-5 

Distilled water 

175,000 

2-70 

2-7 


Experimental. 

The details of the experimental results obtained for pure lithius 
. cidoride, auJ fur each of the three series of mixtures of suao>e;iiJ 
lithium chloride, solutions are given in the accompanying tables :iui 
plotted in Fig. 2. 

Table 111, 

Fluidity and Condudivity of Solutions of Mixtures oj Lithiv.m 
Chloride and S'uorose. 

, . , LiCl molecules oi ^ 

Sm ies A : i — i^ 

molecules iv 

Cl in- 


ductivity 


Ctdl used. 


71. 

f. 

A X 10. 

A//X101 

a/a- ■ 

IJ. 

0 69712 

0 

Ill -67 

— 

— 

ISlUil 

II/;. 

0 -99982 

O-0U1005 

109-65 

1-1112 

1-0134 


116 . 

1 '00240 

0 00-201-2 

107-65 

1-0862 

1-0090 

O’i'lO.'' 

116 . 

1-01 0-1 4 

0-005020 

101-91 

1-02.50 

1-0058 


l!'^ 

1 '01 0,55 

0-00.5105 

101-77 

1-0205 

1 -0028 

i 

I. 

1-02352 

0-00996 

93-26 

0'9420 

1-0100 

J 

116. 

1 •02308 

0-01002 

03-16 

0-9380 

1-0070 


lie. 

1 -0238 

0-01006 

93-01 

0-9378 

1-OOS3 

j 

]ia. 

1 -0-2416 

0-01020 

92-79 

0-9359 

1-0086 

A.iVk.i 

111. 

1-03728 

0-01517 

83-96 

0-8612 

1-0259 


L 

1-04981 

0-0109-2 

-70-38 

0*7947 

1 -0404 

jo-?N 

lln. 

1-05064 

0-02024 

75*80 

0-7902 

1-0424 

) 
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Table III {coniinvj&d). 

fluidity and Conductivity of Solutions of Mixtures of Lithium 
Chloride and Suc^'ose. 


:l 


'/t. 

/ 

Ax 10 . 

A//x 10^. 

A/Af-x 

I. 

r07(5-31 

0-03001 

60-63 

0-6704 

1-1056 

liv'. 


0-03025 

60-10 

0-6631 

1-1036 

fO-984 

1 . 

lT 0 Ut 2 

0-03982 

47-27 

0*5522 

1-1682 


11'!. 

1 -10:321 

0-04032 

40 53 

0-5501 

1-1821 

[0-978 

11 '. 

r 1243(5 

0-04846 

36-85 

0-4659 

1-2643 


I. 

1 1 -2791 

0-04982 

85 '67 

0-4517 

1 ‘2663 


ll. 

1 -12321 

0-04994 

35-575 

0-4480 

1*2593 

0*974 

\l\ 

l-l-iH-lO 

0-05005 

35-55 

0-4508 

1 -2683 


1 

l-l;)40-2 

0-05994 

25-945 

0-3612 

1-3922 

J 

III. 

1-15408 

0-05996 

25-85 

0-3019 

1 -4000 

■0-9755 

11 

1-17716 

0-06896 

18-833 

0-29135 

1-54 70 1 


I. 

1-17909 

0-06972 

18-278 

0-28485 

1 -5585 J 

[ 0-9775 

1 . 

1 -20428 

0-07960 

12-325 

0-2182 

1-7704 ] 


ilf. 

1 -20448 

0-07968 

12-313 

0'2195 

1-7827 J 

1 0-975 

11 '-. 

1-2-2004 

0-08822 

8-463 

0-1713 

2-0245 1 


I. 

1-2:30-10 

0 -08995 

7-742 

0-1608 

2-077 J 

-0-979 

IN, 

1-2:3044 

0-08995 

7-722 





ll.. 

1-2525:3 

0-09875 

4-952 

0-1208 

2-4385 ) 


1 . 

1 "25475 

0-09963 

4-688 

0-11503 

2-454 i 

0-975 

il-!. 

1 25540 

0-09992 

4-599 

0-11288 

2-455 J 


Table IV. 

Ftiddity and Conductivity of Solutions of Mixtures of 
Lithium Chloride, 



Series J3 : 

'N * 

ti (corrupted). 

n:n712 

0 

i ij'joo:! 

0-01000 

I 

0- 020 1 6 

! '011G8 

0-0500 

1 

0-1000 


0T99S 


0-29S9 

MU!2 

0-4003 


0-4890 

i'M'iU 

0-5975 

1 ..J...- . 

0'7000 


0-7990 


0-89S2 


1 -0004 


6 = 25-00°. 


LiCl molecules 



molecules 

/. 

Ax 10 . 

111-67 



109-98 

1-0815 

107-74 

1 -0356 

101-42 

0-9560 

91-52 

/ 0-8432 

10-8459 

73-65 

0-6930 

57-75 

0-5674 

43-53 

0-4618 

3:l-22 

0-3795 

22-6i!5 

0-2926 

15-305 

0-2228 

9-820 

0*16565 

5 -865 

0-11703 

3-219 

0-07901 


o 

II 


A X 107 /. 

A/Aj^=.x, 

— 

1-000 

0-9875 
0-9640 
0-9446 
0-9211) 
0-9243 / 

0-9655 

0-944 

0-926 

0-8975 

0'9424 

0 880 

0-9840 

0-8655 

1-0619 

0-864 

1-1423 

0 "8605 

1 -2905 

0*8655 

1-4571 

0 859 

1*6868 

0-8575 

2-0076 

0-860 

2-4573 

0-861 


b X 2 
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Table V. 

fluidity and Conductivity of Solutions of Mixtures of Lithiuni 
Chloride and Sucrose. 

0 = 25 - 00 °. 


LiCl molecules _ n 
molecules ^ 



n (coiTtctedJ. 

L 

Ax 10 . 

A X 107 /. 


0'99 V 1‘2 

0 

111-67 

— 

— 

1-000 

0-99778 

0-01118 

111-26 

1-070 

0-9618 

0-944 

0-99913 

0-03720 

110 30 

1-016 

0-9211 

0-904 

1 00036 

0-06085 

109-45 

0-9860 

0*9009 

0-885 

1-00368 

0-1279 

107-05 

0*9398 

0*8780 

0-8635 

1-00983 

0-2463 

102-94 

0-8701 

0-8453 

0-831 

1-01756 

0-3983 

97-90 

0-8035 

0-8207 

0-8045 

1-03188 

0-6856 

89-13 

0-7170 

0-8045 

0-7795 

1-06016 

1-2583 

72-97 

0-5883 

0-8062 

0-/525 

1-08798 

1-833 

58-60 

0-4851 

0 8278 

0-732 

1-11839 

2-471 

44-84 

0-3876 

0-8648 

0-710 

1-15520 

3-261 

30-96 

0-2863 

0-9247 

0-6825 

1 -15914 

3-348 

29-535 

0-2762 

0-9352 

0-6 S 0 

1-19702 

4-175 

18-51 

0-19105 

1-0320 

0-649 

1-23692 

5-054 

10-062 

0-1199 

1-1917 

0-6115 

1-27200 

5-832 

5-121 

0*07221 

1-4101 

0-578 

1-31778 

6-850 

1-601 

0-03174 

1-982 


1-33268 

7-218 

0-942 

0-02329 

2*473 

— 


Table VI. 

Fluidity and Coriductivity of Solutions of Pure Lithium Chloridt 

0 = 25 - 00 ° 



Series L 1 

(£25/^. 

LiCl molecules 

n 

A // xl 0^. 


n. 

^ 12 ^ 22^11 

/. 

molecules 

Ax 10. 

AjAj=X. 

0 

0-99712 

111-67 

— 

— 

1*000 

0*00625 

0-99727 

111-57 

1-093 

0*9796 

0-961 

0-0126 

0-99743 

111-48 

1*065 

0*9553 

0*93? 

0-025 

0-99774 

111-28 

1-0436 

0*9377 

0*920 

0-05 

0-99836 

110-90 

0-9990 

0-9007 

0-8845 

0-1 

0-99960 

110-16 

0-9634 

0-8745 

0*8515 

0-2 

1-00206 

108-70 

0*9110 

0-8381 

0*821 

0-5 

1-00929 

104-35 

0*8228 

0-7885 

0-7745 

1-0 

1-02102 

97-46 

0*7312 

0*7501 

0*735 

l -,5 

1-03247 

90-98 

0*6710 

0*7374 

0*717 

2-0 

1-04372 

84*87 

0-6163 

0-7261 

0-69 J 5 

3-0 

1-06582 

73-64 

0-5258 

0-7138 

0*6665 

4*0 

1*08732 

63-65 

0-4476 

0-7032 

0*635 

5*0 

1*10862 

54-59 

0*3785 

0-6920 

0-601 

6-0 

1-12972 

46-27 

0-3170 

0-68,50 

0*568 

7*0 

1-15084 

38-60 

0-2604 

0-6745 

0‘531 

8-0 

1-17200 

31-55 

0-2105 

0-6673 

0-495 

0'4595 

0-4305 

0-4055 

0- S 82 

0-30115 

90 

1-19314 

25-28 

0*16725 

0-6618 

10*0 

1-2142 

19-75 

0*13225 

0*6693 

11-0 

1-2354 

15-07 

0*10395 

0-6898 

12*0 

1-2566 

11-42 

0*08149 

0-7135 

1225 

1-2671 

10-007 

0 07218 

0*7213 
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ft mig 


igbt be objected that ^ y each series should have been 


I against the concentration of either the lithium chloride or the 
kmrose, instead of against the fluidity, as has been done, but the 
various curves would not then have been so readily comparable, nor 
'their wliole range so nearly completed, as has been possible, but in any 

(.150 it is obvious that in no set of solutions does — vary directly as /, 

although tho effect of x, the ionisation factor of the salt, being unknown 
jiHist to some extent obscure the question at issue. 

As, for any given fluidity, there are four solutions each containing a 
different ratio of lithium chloride to sucrose molecules present, it 

5 possible to construct a curve by plotting ~ against ” which 
^ / n + iv 

lassing through these four points, can be accurately extrapolated to 
he axis where operation can be repeated for as 

i.any different fluidity values as we please, and thus we may obtain a 
leries of values of ^ solutions of various fluidities (and therefore 

uumse concentrations), but of infinite dilution as regards the lithium 
jliloride. 

In order to eliminate errors much exceeding one part per thousand 
in these final results, it was necessary to plot various more or less 
:oni|}lex functions ; thus, in the extrapolation to infinite dilution, 
A n * 

Thus the effects of incomplete ionisation are eliminated, and the 
Jejtendence of conductivity on viscosity, with a minimum of other 
ititei'fcnng influences, can be examined. 

The numerical values are given in table VII, and plotted as curve X 
in Fig. 2. 

It will be observed that A is by no means proportional to/, but more 
to / although even when /=0 tho values of A do not appear 
to extrapolate to a zero value. This is especially noticeable in serie.s 

which — = 5 , and wherg some extremely viscous solutions were 
Psamitied. 

k.' brought the various curves closer together, so that they 
sheet, and using the logarithm ensures an equal 
Kvls throughout ; the second term merely alters the slope of the 

. raa -iijg them more nearly horizontal and permitting an increased magiiifica- 

‘•'f the scale used in plotting. 
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Table VII. 

J':.rIrapolaf.lfm qf the Conrluctivities of Mixtures of Stuime a;,^ 
TAthiiivi Chlorvle to tiui Ratio = 

Tho conrlnniivities in each series corresponding with the fluidities 
solut ions containing “ V” gram-molecules of sucrose only arc 
follows : 



+ *5 



LiCl + 35 0,011. 

nO.. 

LiCl + 

o ffi 
i-1 -y 


^ W Extrapolated sert-s'isi 

--lu 7»/iV=0. 

o , 

C-l 


71./ V- 5. 


Afl X 10=^ 


A,+' 

AX 101 

Ax 10^'. 

A X 10\ 

A X 10-*. 

xlOl 






— 

114-0 

__ 


94‘G 

99-7 

107-5 

111-2 

111-84 

1-019 

m 

87 '0 

93-75 

102-5 

107-85 

108-85 

1-017 


79if> 

86-1.5 

96-0 

10-2-9 

104-15 

1-017 

pt;;; 

69 '0 

75-6 

86-1 

94-15 

95-80 

1 •02.’: 


54 '85 

61-5 

71-45 

79-5 

81-05 

1-OGO 


42-73 

50-25 

59-3 

67-1 

68*67 

1-12:: 


32-55 

40-60 

49-1 

55-6 

56-86 

1-197 

;Viii 

24 -1 5 

32-25 

40-20 

45*50 

46-62 

1-298 


17-41 

25-15 

32-30 

36-54 

37-38 

1-422 


1-2-45 

19-15 

25-45 

28-83 

29-50 

1-588 

3'S;|: 

8-86 

14-20 

19-50 

22-20 

22 72 

1-812 

S-S! 


10-08 

14-45 

16-45 

16-83 

2-099 



6-91 

10-35 

11-77 

12-02 

2-490 


7i//t 

iijn+N 

n/n + N 

7i/a + N 

V 

7l/jJ \-N- 

:0 

:=:l-0 

rz 0-833 

zzO-333 

0-0475 



Hartley, Thomas, and Applebey ( loc . cit.) have recently mwsiml 
the effect of additions of pyridine on the conductiriby and visrosityoi 
dilute Rolntions of lithium nitrate, and their results are of 6S|Wi.l 
interest in this connexion. 

They have interpreted their results and calculated the lomsate 
coefficients of the lithium nitrate on the assumptions : (1) that Slokcs 
fclieorcm can he applied to bodies of molecular size, and conseqiieiiL:|- 
that ionic mobility is proportional to physical fluidity ; (2) that m 
ion is accompanied by an aqueous envelope ; and (3) that the diamf « 
of this envelope varies with the percentage of pyridine preseo , «- 
not appreciably with the non-ionised lithium nitrate in the solution. 

Before accepting the conclusions of these authors, it ^ o 
in mind that; (L) it is extremely doubtful whether Stokes 
holds good where the moving body is of the same order of din e . 
as the particles of tbemodinm, and, further, the expcrimen ^ ‘ ^ 

in this paper indicate that the ions will still have some mon j ^ 
when the fluidity of the solution as a whole has become 
assumption of the existence of an aqueous envelope aroun 
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on vcrv iniJefinite evidence, and is difficult to reconcile with the 
'^ .nJuctivity of solidiBed jellies and similar phenomena ■ and (3) the 
[iHiiiim nitrate, in so far as it is non-ionised, is as essentially a part of 
fjie solvent as the pyridine or the water, and therefore its presence 
St alTcct the nature and size of the envelopes, if such, indeed, do exist, 
peculiar physical properties of pyridine mixtures, and the small 
p.^ii.ition of viscosity observed, whilst rendering the results obtained 
interest in other directions, indicate a serious drawback to its use 
:i me. I ns of testing the connexion between ionic mobility and 
olivsicid lliiidity. Sucrose, on the other hand, has been chosen as 
f^pecially suitable, both on account of its enormous effect on the 
nscositv {a 2iV'-solution has only about 4 per cent, of the fluidity of 
pure water) and on account of the comparative simplicity of its other 
pfiy.iral properties. 

i)iscar<liDg, for the time being, the theory of aqueous envelopes, my re- 
Fults ;dford another method for the calculation of ionisation-coefficients, 
jf we compare the conductivity (A) of a pure lithium chloride solution 
villi the conductivity (A/) of a solution infinitely dilute with respect to 
|t> lithium chloride content, but which contains sufficient sucrose to 
giv(i it the same fluidity as the first solution, then the coefficient of 

Imiisation should bo given by — =a:. 

This calculation has been made for pure lithium chloride and also 
1 (^ 1 - the various mixtures of lithium chloride and sucrose examined, and 
tlitM'osults have been tabulated in the last columns of tables HI— V[ 
in-l plotted in Fig. 3. 

i'oiiipari.son of the curves seems to show, assuming that the mobility 
jiTovt has been eliminated, that the addition of sucrose enormously 
ncroase.s the ionisation of the lithium chloride. But such a conclusion 
Is aimecessary, for if we regard each ion as an independent particle 
tliroading its way between the molecules of which the solution is com- 
poMil, then mobility at any instant will not depend on the fluidity of 
she solution, but on the possibility of the ion finding a pore-space 
through which to pass the section of liquid immediately in front of it, 
ind this, if the dimensions of the ion compared with the pore-spaces 
be negligible, will be proportional to the two-thirds power of the total 
space per unit-volume of solution. If the ionic sizes be larger or 
'he inteistitial spaces smaller, then a higher and varying power will 
^required to express the relation between them. 

Consequently, neither the method used by Hartley, Thomas, and 
Pplehey nor that detailed above can be expected to give the true 
om>vition-coeflicients, for the ionic mobilities in solutions of the same 
Mt) will vary according as the viscosity is mainly due to lithium 
r-b >ucrcse, or pyridine. 
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Whilst the exact connexion between the fluidity and the structm, 
of a liquid is unknown, these ideas cannot be tested quantitatitelj, 
Imt they are in qualitative agreement with the experimental result, 
collected in table VIII. 



E 


0-5 1-0 1'5 2’0 25 


Table VIIT. 

Sum-mary of Eosulta Obtained with Different Electrolyke ani 
“ Viscosity-producers,^* 


Experiinenter. 


Martin and Maason.. 

^\^ H. (j 

Massoulier* 

FawsUt 

Hartley, Thomas, 
and Applebey 


Electrolyte. 


/HCl 
\KC1 
' LiCl 
CiiSO^ 
jNaOH 

\kci 

LLNO3 


Non -electrolyte 
used to 

increase viscosity. 


Functirm of fluid iti 
approxiniiitly 
proiKirtioiial to 

mobility. 


Sucrose 


Glycerol 

Carbamide (dilute 
solutions) 

( Pyridine 

\ (up to 65 per cent.) 


p-is 

yDTO 

‘/O-TO 

r 

fU 


* Compt. rend.j 1900, 130, 773. 


Summary, i 

1. Measurnments have been made at 25*^ of 
vi.scosity of aqueous solutions of three series of mixtures 
chloride and sucrose, in which the ratio LiCl molecules ; it » 
molecules was 1 :0'2, 1 ; 2'0, and I : 20 respectively. 
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fxtri'^polation from the results for the above mixtures, the 
fiiijiK’tivity viscosity values were calculated for a series in which 
ratio LiOl molecules : molecules was 1 : x . In this way,* 

he variations in the ionic mobilities at infinite dilution of the salt, 
oiivoiiiitant with change of fluidity due to the presence of sucrose in 
ohition, were rendered free from some, if not all, disturbing factors. 

3 The ionic mobility is not simply proportional to the physical 
liiiditv of the solution, but more nearly to the two-thirds power in 
he case of lithium chloride and sucrose; with other ions and other 
i^oosity-prodaciogmolecules, the exact function varies, and presumably 
fftentls on the relative molecular sizes. 

L No trustworthy method has as yet been established whereby 
h,. true ionisation-coefficients of a salt in solution can be determined. 

My best thanks are due to Prof. Masson, not only for many valuable 
aiggesiions, but also for the great interest he has shown throughout 
iim investigations. 

i’hk.mical Laboratory, 

Thk University, 

Melbourne. 


ll\ . — The Formation of Polyiodides in Nitrobenzene 
Solution. Part IV. The Electrolytic Dissociation 
of the Polyiodides of the Alkali Metals and 
Ammonium Radicles. 

By Harry Medforth Dawson and Colin Gybth Jackson. 

s a result of the investigation of the distribution of iodine and 
di'les between water and nitrobenzene, an account of which has been 
Iready published (Dawson, Trans., 1908, 93, 1308), the conclusion 
drawn that soluble polyiodides of the alkali metals and ammonium 
ases, represented by the general formulae MI^, i\[l^, MI 5 ,, and MI^, 
re formed in nitrobenzene solution as the proportion of iodine to 
I e in such solutions is gradually increased. From the phenomena 
distribution a considerable amount of information relative to the 
jniica dissociation of the polyiodides was obtained, and this has now 
iipp erne D ted by the investigation of certain physical properties, 
results of which throw a good deal of light on the electrolytic 
I 11 ion ot the polyiodides in nitrobenzene solution. 

“ particular, measurements have been made of the freezing 
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t temperatures and of tho electrical conducting powers of 
solutions. Further, from density determinations, numbers 
ol)tained which represent the molecular solution voliuno of the dit. 
solved polyiodides, and from transport measurements it has 
posdtde to calculate the relative. velocities of certain ions in ^itro. 
])eitzene solution. 

Preliminary mention should be made of the fact that, in cerUia 
cases, it has been found more convenient to make up sohitiom 
comparison in stich a way that they contain equimolar 
of dissolved substance in unit volume of the solvent, instead of, 
is more usual, in unit volume of the resulting solution. Snch solute 
are nob molar ” solutions in the ordinary sense of the word, and wIjhj 
this method of preparing comparable solutions has been u=ed, 
reference will he made to the fact. When very dilute, the two^erie* 
of solutions are, of course, practically identical. 


Freezing -^oint Measurements. 

Tn the first part of the paper, an account of the results of freezin:- 
point determinations will be given. 

I’ho use of nitrobenzene as a solvent for cryoscopic measwemeLL^ 
presents certain difficulties. Augustin {Diss., Leipzig, 1908) fous.l 
gradually decreasing values for the freezing-point constant when sret^ 
sive quantities of benzil were added to freshly-distilled nitrobemen?. 
'I'his observation has been explained by Beckmann and Lockuiiann 
(ZeUsch. jAysikaL Chem., 1907, 60, 385) as being due to the gn.N 
absorption of water hy nitrobenzene (compare also Hansen, 

48, 503), nnd these observers showed that the freezing' point constant 
which is less than 70 for moist nitrobenzene, increases to more than 
when perfectly dry nitrobenzene is used as a solvent. On accomst of 
tills circumstance, considerable care must be exercised when citnv 
benzene is used for molecular-weight determinations. 

In the experiments to be described, we endeavoured to 
the influence of absorbed water by making comparative expennien!= 
on series of solutions, all of which were made up from the same^i 
of nitrobenzene which had been exposed to the air for 
The solutions were prepared in exactly the same manner, 
kept in well-fitting stoppered bottles up to the 
were introduced into the freezing-point apparatus. Thisconi'b^ 
cylindrical tube, fitted with a perforated stirrer, whic , 
rotated rapidly about a vertical axis round the Beckmann 
ineiei', and, further, with a short side-tube, in which 
a glass rod carried by a cork closing the tube. By rem^J jt 
glass rod, bringing it into contact with a Muall qu-vn J 
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cooled to - 20° and quickly replacing it, crystallisation 
„|,| h<’ rtt once induced when the desired degree of supercooling had 
ohtiincd. Precautions were taken to ensure that the rate 
ii>t;Uion of the stirrer and the. degree of supercooling were the 
pi,, in sll the experiments of a series, 

<'htions containing 0-1 molar quantities of iodine and potassium 
ii.le, corresponding with the formula KTg, KI^, KI^., and KI^^, 

r litre of nitrobenzene were prepared, and the fieezing points of 
as well as of tlie nitrobenzene used as solvent and an equi- 
jl;ir solution of iodine, were then determined. On the following, 
V, the freezing points of the various liquids, which had in the 
jai'tiine hoen stored in the stoppered bottles already referred to, 
determined. Table I gives the two series of freezing-point 
javs^iotis, the means of the corresponding values, and the relative 
|Vr<hon with reference to the iodine solution which may be regarded 

, the standard. 

Table I. 


Freftzing-point Mean Relative 

Sthi'iioii. ilepressions. ilepressiion. depression. 


[ 0-567^ 0-575“ 0-571“ 1-00 

KU 1-036 1-027 1-031 VSO 

Kl- 1-088 1-075 • 1-082 1*90 

KI- 1-274 1-291 1-282 2 25 

Kl' 1-572 1-557 1'.564 2-74 


A second set of determinations made with specially prepared 
uhms gave the following series of values for the relative freezing- 
int depressions : 1, 1*85, 1-90, 2-27, and 2-71, whihst a third set 
«;.enments gave the series : 1, 1*84, TOO, 2-25, and 2’70. The 
Mil values are recorded in table II. 


Table II. 

I^hitive Freezing-point Depressions of Polyiodide Solutions. 

KI5. K].. Kl,. 

1 1-83 ^ 1-90 2-25 2*72 


h'e figures in the table may be regarded as representing the 
imhors of molecules in the various polyiodide solutions relatively 
' die number in the equivalent iodine solution, for which the 
};>^opic behaviour has been shown to be normal, the molecular 
’ i with the formula How the concentration 

sti-r ^ ^ molar solutions of the polyiodides has been 

k •^’^tributiou measurements {loc, cit .) ; the values for 

penta-, hepta-, and ennea-iodide solutions at 18° are 
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0-000016, 0-0030, 0-043, and 0'103 mol, per litre rejspectiv i 
For the freezing-point measurements, solutions containing 0 l V 
(pianiities of the polyiodides per litre of nitrobenzene "were used ^ 
for these the free iodine concentrsitioDs are slightly smaller 
0-000016, 0-0049, 0-042, and O'lOO mol. per litre respectively, • 
assumed here that the chemical dissociation is practically the 
at the freezing points of the solutions as at 18^. According to 
figures the chemical dissociation of the tri-iodide is ^ 

small, and the relative freezing-point depression of 


183 


must 


be attributed to electrolytic dissociation, the extent of ^vhi h 


according to the equation is 83 per cent Xij 

tri- iodide is therefore very considerably ionised, and this 
is in agreement with the high electrical conductivity of 
solution. 


the 


The chemical dissociation in the penta-, hepta-, and ennea-iotlide 
solutions is far from negligibly small, and it remains to be 
whether the calculated concentrations of free iodine are such 
will explain the greater freezing-point depressions observed in the 
case of these solutions. Assuming that the degree of electro! f’ 
dissociation is the same in the several polyiodide solutions tbo 
relative freezing-point depressions, calculated on the basis of the 
above values for the free iodine concentrations, are for the penta- 
hepta-, and ennea-iodido solutions : 1*88, 2’25, and 2*83, whereas the 
observed values are 1*90, 2*25, and 2-72. By taking the chemkd 
dissociation into consideration, it is therefore possible to account 
satisfactorily for the greater freezing-point depressions of the higher 
polyiodide solutions when the several polyiodides are assumed to be 
equally ionised. 

In order to obtain confirmatory eyidence of the general at^ree- 
mont between the results of freezing-point and distribution raeaLe- 
ments, and to test the conclusion drawn in the previous paper, that 
the cdiemical dissociation of the polyiodides is independent of the 
contained alkali metal or ammonium radicle, a second series of 
freezing-point determinations was carried out with solutions of 
tetramethylammonium polyiodides. The relative freezing-point 
depressions in table III represent the mean values obtained in two 
series of experiments, and the calculated values for solutions of the 
penta-, hepta-, and ennea-iodides are baaed, as before, on the assuinplioB 
that the degree of electrolytic dissociation of these is the same as that 
of the tri-iodide. 

Table III. 

O’l mol. per litre nitrobe/nzenc t.,. 

Relative freezing-point depression 1 

Calculated relative depression 


NMc.lg. NMeJs, NMeJ;- 
1-77 1*89 2-20 

— 1-82 2-19 


2-6.T 

i-ll 
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The agreement between the observed and caicniated values is 
not so good as m tlie case of the potassium polyiodide soliitinn« 
but it IS sufficient to indicate that, in general, the increase in 
,ho frea.ing-po.nt lowering which is observed on passing from 
the penta- to the ennea-iodide solution can Jr. • , 

accounted for by the increase in the extent of tt,rZ^ca^ 

tlipsociatJOD. 

lu both the above series of measurements, a comparison of the 

Of the 

mbe of oon.siderable inter^t, and, -nee tetrapropylammoniumrdWe 
..solves readily in nitrobenzene, it was possible to compare the 
freezing points of corresponding solutions of iodine, tetrapropyl- 

of Uitrobenzene, and the freezing-point depressions, obtared'Lm 
independent senes of experiments werH u ‘-wo 

1 : l y l-as. It is evidl that therz^roi:: We -ng^t 
unhide so ut,on is considerably greater than that for the equivll nt 
.lution of the md.de, and, s.nce the chemical dissociation of L 

iou.sat.on for the iodide and tri-iodide solutions respectively 
Corresponding with the much a- 

™ anticipated that the electrical conduetTvity rf''Z‘Trr”d-d'' 
solution would be greater than that of thn ^ 

On examination of the two soktTons th! 't “ f 

18" were found to be 12-73 x 10-^ and in-T 

anj tri iodide respectively. The tri-iodide snl^f • iodide 

anticipated, a much better conduc to ban the 

of tte iodide. corre.sponding solution 


K.uuauciivity Measurements 

s:;r i- s«a 

(Dawson and Gawler, 

measurements made at rbot i; •. ’ few 

Seowal conclusion beyond tharihe possible to diaw any 

"itt the dilution. The results of ““‘^“"'‘^'■/““'f^efivity increases 
“ets of the conductivities of ?• ^ eomparative measure- 

“* - ....X “» .( .1.. .fall 

^experiments showed tl t “w available, 

to a small extent h^^ ““"'^’’ctivity of a given solution 
extent on the quantity of absorbed water, but 
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since comparative measurements only were required, no attempt 
made to determine the conductivities in perfectly dry nitre benxeoe" 
and the solvent used consisted of nitrobenzene which had beej 
exposed to the atmosphere of the laboratory for several days, 
tabic IV the specific conductivities of solutions are recorded, which 
correspond with the formulm Mlg, MI^, MIy, and MI^, and coutaia 
01 mol. polyiodide per litre of nitrobenzene. 

In general, these solutions were prepared by weighing out 
corresponding quantities of iodide and iodine into stoppered bottle^ 
and adding from a burette the amount of nitrobenzene requiied to 
give solutions of the requisite concentration. On the other hanj 
the tri-iodide solutions of sodium, potassium, rubidium, caisim,/ 
ammonium, and tetramethylammonium were obtained by saturatinr! 
a previously prepared iodine solution with the respective iudideij 
solubility determinations liaving shown that these saturated solutioa, 
correspond almost exactly with the tri-iodide formula. 

Table IV. 

S0cijie Coiiductlvities of Polyiodkk Solutions, K'lOb 


Iodide. MI^. MI7. Ml,, 

- 2-47 21-68 21-20 

Kb] ‘4-:3-oO 22-25 21-22 0071 

KI 23 -38 -21-47 20-88 20-2i 

Csl 22-65 21-37 20-41 19-,S5 

Nal 22 91 21-10 19-96 19'3,9 

NMoJ 21-03 19-77 19-04 IS’ol 

Lil 20-74 18-89 18-05 17-5s 

NEtJ 19-36 1S'04 ~ - 

NTrJ 10-29 15-14 14-60 U-31 


It will be observed that the numbers in the last three eolumll.^ 
decrease regularly from the top to the bottom of the table, and this 
lelatioriship has determined the order in which the various iodides are 
ari-anged in the table. 

The conductivities of the first five tri-iodide solutions, which, as 
already mentioned, were pieparcd by saturating a nitrobenzene solution 
containing Q-l mol. iodine per litre of solvent with the respective 
iodides, do nob follow the same order. It was naturally supposed tliat 
this difference in order miglit bo due to differences in the solubility 
of the iodides in nitrobenzene, and iiifuruiation was sought by iiieasure' 
meut of the conductivites of the solutions obtained by agitating the 
finely powdered iodides with nitrobenzene at 18^ for about twenly-foiu 
hours. In the first series of experiments, a sample of Ireihly 
distilled nitrobenzene was used, whereas that employed iu the 
second series was obtained from the stock bottle contiiining uiti-o- 
ben-zene which had been exposed for some time to the air. 'Ihcrc euii 
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doubt that the latter sample contained a larger proportion 
water, and. as mitrlit ha ovrvra.i-^j 4 . 1 . _ , . . . ^ 


1,0 ,10 uo.... V. „„,„joe contained a larger proportion 

of ateorbed water, and as might be enpected, the conductivity values 
the secoiiil senes of solutions are greater than those for the first 
with the greater solubiliw of * , 




lor _ ' vnaa those for the first 

c '■'‘th the greater solubility of the, iodide,s in moist nitre- 

beiizene. The two senes of values are recorded iu table V. 

Table V. 

.Sijecifc ConducCivUm of Saturated Solutions. 


Series 1 


NHJ. 

Q'075 

0-11 


hTal. 

0-16 


K/. 

0-19 

0-26 


Csl. 

0-24 

Q’39 


NM«J. 
0 27 


KbI. 

0-29 

0'40 


I'hesc conductivity values are far too small to account for the dilfei- 
tiicd ill the sequence of the iodides which is found when the con 
tetiviuo-s of O'l molar solutions of tri-iodide, prepared as described 
a,e couiiareJ with those of solutions of peuta-, liepta-, and eunea^ 
iofliile. 

The regular decroa.se in the conductivity, which is met with in the 
nsoot all the metals and ammonium bases examined on passing from the 
l«nta- to the onnea iodide, is an indication, either that the higher 
,<,lyiodides of a given base are equally ionised, or that the ionisation 
vanes with the proportion of iodine in the polyiodide in a way which 
isiidependeiit of the contained metal or ammonium radicle I,, the 
IVI-C of solutions of potassium ponta-, hepta-, and ennea-iodidcs for 
iiiiich several concordant scries of freezing-point determinations Lve 
Unearned out, the observed freezing-point depressions are in good 
:.;i<»™,it with those calculated on the assumption that these noly- 
. es am elcctrolytically dissociated to the same extent as the lif- 
«hdc. ins agreement represents a strong argument in favour of 

micw that the higher polyiodide.s of potassium are equally ioni.sed, 
tthisis ruem thec.ise of potassium, the fact that the differences 
1 irmi the conductivity values of the penta-, hepta-, and ennea- 
.1 0 am mdependent of the cation makes it probable that the higher 

■Se ». M S . ' i" “« „i„, 

ifth! "'ay. coiTcspoml with 

'“’"‘‘Wr, hem obtained fl' f t'l ''onous caiioiLs. Kvideiice has, 
“'“■e of the atioii 'I'h f'*' ' ionisation varies with tiie 

ution, Ihe freezing points of solutions containing 
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different pentaiodides, the concentration in each case being represented 
by 0-1 mol. per litre of nitrobenzene, are not identical, as they should 
be if the ionisation were independent of the cation. The relative 
freezing-point depressions for potassium, ammonium, tetramethyl. 

ammonium, and tetrapropylarnmonium pentaiodides were found to be 
1-90, 1‘83, 1*89, and 1*78 respectively. These numbers indicate that 
the higher polyiodides of ammonium and tetrapropylarnmonium are 
ionised to a smaller extent than those of potassium and tetramethyl. 
ammonium. 

In regard to the anomalous sequence of the cations when these are 
arranged according to the conductivities of solutions of the tri-iodide 
the probable explanation is that the differences in the degree of 
ionisation of the various tri-iodides are not the same as the differences 
in the ionisation of the higher polyiodides. Although in the case 
of potassium the freezing-point depressions, calculated on the assump- 
tion that the higher polyiodides are ionised to the same extent as tlie 
tri- iodide, are in good agreement with the observed values, it h 
probable that this equality does not hold good generally. In support 
of this statement, it has been found that the ratio of the freezing, 
point depressions of the tri- and penta-iodides is considerably smaller 
for ammonium than it is for potassium. For this comparison, the 
ammonium polyiodides were chosen because of the considerable 
displacement of ammonia in the table of conductivity values when the 
tri-iodide and the higher polyiodide solutions are compared. The 
freezing-point data indicate that ammonium tri-iodide is ionised to 
a considerably smaller extent than the penta- (hepta- or ennea-) iodide, 
and this is in agreement with the observed position of ammoniutn 
relatively to potassium in the table of conductivity data. 

It is therefore probable that differences in the relative degrees of 
ionisation are the cause of the difference in order of the cations when 
the conductivities of the tri-iodide solutions, on the one hand, and of 
the higher poly iodides, on the other, are compared. 

It has already been pointed out that, according to freezing-point and 
conductivity measurements, the degrees of ionisation of the iodide and 
tri-iodide of tetrapropylarnmonium differ very considerably. Further 
investigation has shown that the phenomenon is quite general, the 
solutions of the tri-iodides having a greater conductivity than the cone- 
sponding solutions of the iodides. On account of the very small 
solubility of the metallic iodides in pure nitrobenzene, small quantities 
of ethyl alcohol were added to this, in order that solutions of greater 
concentration might be obtained for the comparison of the conductivi- 
ties of the iodides and tri-iodides. In table VI the composition of the 
solvent, the concentration of the solutions, and the molecular 
conductivities are recorded. 



POLYIODIDES IN NITROBENZENE SOLUTION. 


PART IV. 2071 


Table VI. 


Composition of solvent. 

yiiioboo^ene 


>-i[t,;neiizeDe+ 5 volumes per cent, ethyl alcohol 


+ 10 


Concentration 
of solution. 

• 0*01 molar 
0*01 ,, 
0-005 
0*005 
0*005 
0-005 
0-005 


Molecular 
conduc- 
Solute. tivity. 


NEtJ 

NEt.fg 

NPrJ 

NPrJg 

Nal ' 

NaL 

NHJ 

NHJ3 

KI 

KI, 

Rbl 
RbL 
Csl 
CsL 


■a 

...1} 

6-0l 

o-o/ 


26-1 
27 . 
22 9 \ 
25*3/ 
16-0 
30 
16-31 
31-1 / 
25*21 
35*1 r 
27-8) 
36 1 f 
28*8 \ 
36*6/ 


36*6/ 

The pair, of numbers in the last column show clearly that the 
tnechde .s m all eases a better conductor than the ioLe at h 
.,a,e eoncentratron Since he tri-iodides are dissociated chem call 
U, only a very small extent, the increased conductivity of the f ri .f-/ 
cannot bo attributed to the presence of free iodine ^ 

It will be observed that the dilferences between the conductivities 
„f the tn-iodide and iodide are much larger for the alkali metals than 
forthesubstituted ammonium bases, and this i.s not attributable to Ih! 
cjinposite nature of the solvent used in the case of tho lu i ^ 
slides. Experiments made to determine app o"^ 
of the added ethyl alcohol on the conductivity Iff 
that, whilst the absolute conductivity values Le inTr?''^r! 

.«■». .r .ih,i .:„u, th. -.M+i,.” rb ,Z 1“ , 

tor the tri-iodide and iodide are diminished. 

The fact that tetrapropylammonium iodide is readily «nt v.i ■ 
.n.roben.ene has enabled us to examine morrcIoLl^t el 
ID the conductivity of solutions of i i. ^ ^ change 

-I'lition of iodine. In tal Vlj ' “f 
-kr solutions are rlordld 

ivpiesent respectively the number of mou”! i numbers 

*ion per mol. of iLide and tirmo.ec“u£ 


Table VII. 

O’l molar KPr I 

4 " 


Mar ratio VNPrJ 
•lohcular conductivity. 

4 ., 

O'O 0-25 0*5 

13*06 13-79 14-81 

0 75 
16*31 

1-0 

17-3S 

1*5 

16--M 

2 0 
15-91 

Mar ratio Ij/NlV i ... 
'‘“'"Ukr conductivity 
'*^1. XCIII, 

0‘01 molar ISiPrJ 





4*-‘ 

0-0 0'25 0 
22-9 23'3 23 

'.5 

*55 

0-75 

24*0 

1-0 
*25 0 

8-0 

‘25-2 
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In the case of the O'l molar solutions, the conductivity increases 
regularly with increasing concentration of iodine, a maximum beint, 
reached when the amount of iodine added corresponds with the 
complete conversion of the iodide into the tri-iodide ; further addition 
of iodine results in a diminished conductivity corresponding with 
the data previously recorded in table iV. A similar initial increase 
although of smaller magnitude, is also found in the case of the fj-O}' 
molar solutions, while according to the last number in the 
an increase in the molar ratio I^/NPr^I from 1 to 8 has practically 
effect on the conductivity of the solution. The slight increase 
actually observed is probably due to the fact that ipdine itself, when 
dissolved in nitrobenzene, exhibits an appreciable conductivitv 
Several series of measurements have shown that the molar conductivitv 
of iodine in nitrobenzene increases rapidly with the dilution of tb 
solution, but the values obtained with samples of iodine and nitro- 
benzene, purified in different ways, diverge so widely that it is m 
possible to record definite values in this paper. It is obvious that tiit 
iodine resulting from the chemical dissociation of the higher poly- 
iodides must be partly responsible for the, conducting power of tlje 
polyiodide solutions, and, since the chemical dissociation of tlie 
poly iodides and the molecular conductivity of iodine botli increa>o 
with dilution, the proportion of the total conductivity due to free 
iodine must increase as the dilution of the solution increases. 'J'lit 
variation of the conductivity of the polyiodide solutions with llit 
concentration will not be considered in this paper,; for the preseut, 
it is sufficient to know that the significance of the conductivity values 
for O'l molar solutions recorded in table IV^ is not affected by ihu^ 
fact that iodine itself behaves as an electrolyte in nitrobeczene 
solution. In 0 01 molar solutions this property of iodine may possibly 
have some slight effect on the observed conductivities of the liightr 
poly iodide solutions. 

From the experimental data for tetrapropylammonium iodiile 
solutions in tables IV and VII, and for the other iodide solutions in 
tables IV and VI, it is evident that the difference bbtween the 
conducting properties of the iodide and the tri-iodido is much greater 
than, and opposite in sign to, the differences between successive 
members of the poly iodide series. Since it is highly probable that the 
tri-iodine ion has a smaller mobility than the simple iodine ion, the 
conductivity data lead to the conclusion that the simple iuiliJe.-' 
in nitrobenzene solution are ionised to a smaller extent tlwn the 
tri •iodides and the higher polyiodides. 

It may be noted that according to the numbers in table Vi, the 
difference in the degree of ionisation of the iodide and the tri-ioduk 
much greater for the alkali metals and for ammonium than lai 
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tl,. tetra svbstituted ammonium bases, whilst according to table VII 
tlie difference for tetrapropylammonium increases with ' 
eceeiitration. with increasing 

„:r:“ stz xx“ «";rr “• 

contrast with the corresponding ionisation prenomTnt in 

,uJ |,otas^iam tri-iod.de in aqueous solution are oquafTod B 
,„d Chapiuan (Trans., 1904 85, 1305), by two independlnt methol- 
j^leiaimanon of transpor numbers and electrical conductivitil- 
tare .ontruied this conclusion. Corresponding with this, the addit on 
of iodine to an aqueous soJufciou of Dotasm'nin ; a-a , ” 

:L*^: “ -sequenLVrLl: 

aitlLce on the relation s^ip^^eutren^ considerable 

.. xj:: ri™ • “ , 

,, I. to dll.,.. 

s;: r“,= x = “ dX; r “".r;" ~ 

" *;»■ rx. 

xiTLi.it;”:: ,xxr.r‘”d‘"" 

solutions of this substance may be utilised to de 1 data for 

With this object in view. 

the iodine ion were made by passing a kno sport number of 

T-ltiece with a straight tube servit a ' r by a 

co.i8isted of a platinum disk the annd T « '^ber. The cathode 
talcum. At the end of tt " 

HJide in the Ide tu »f ‘be 

the weighed nitrobenzene solulio repeated extraction of 

«-« b, p«i,ta .rttL, idir 

used fur the estimation nf ih j , ^ “®‘bod being 

determinations gave 0-63 for tLT ' ** original solution. Two 

Itanoting the velo citl f n 

'“Mbyuandr,, the followL- T tind iodine 

ilz;, Six;:: 

13’0G = O’35 (w + V;) 


(3 V 2 
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From these, u = 13'8 and », = 23-5. 

Combining these results with the freezing-point and conductivity 
data for the O'l molar solution of tetrapropylammonium tri-iodide, . 
obtain the equation : 


’1 


/ 10 -( 


which gives for the velocity of the tri-iodine ion, v,„ the value ll g. 
According to these numbers, the ratio of the velocities of the tri-iodiue 
and iodine ions in nitrobenzene solution is 1 ; 2. 

From the mobility of the tri-iodme ion and the conductivity 
data for the polyiodide solutions recorded in table IV, ^ it would be 
possible to deduce the mobilities of the various cations if the extent 
to which the polyiodidcs are ionised were accurately known. From 
the data for the potassium polyiodides, we obtain, on the assumption 
that the higher polyiodides are clectrolytically dissociated to the 
same extent as the tri-iodide, the following values for the mobilities 
of the potassium and the polyiodide ions ; K = 16-6, Ii = 9-7, 1, = 9-2, 
j ,= g‘6. On account of the considerable chemical dissociation 
of the hepta- and ennea-iodide, the values representing the mobilities 
of the hepta- and ennea-iodide anions can only be regarded as 
approximate. 

Dmsity UeoLSurtmenis. — Anticipating that the volume occupied by 
iotiine in nitrobenzene solution might depend upon its condition, 
that is, whether it is present in the free state or combined in the 
form of a polyiodide (or poly iodide anion), determinations have been 
made of the molecular solution volumes of the various polyiodides of 
potassium. 

An Ostwald pyknometer of about 20 c.c. capacity was employed 
in the density measurements, and a very large water-bath permitted 
the temperature of 18° to be maintained during the period of the 
experiments with a variation of less than ± 0-005°. 

Iodine and iodide, in amounts corresponding with 0‘01 mol. I,, 
Klg, KIv,, KI7, and KI,,, were weighed out into well-fitting stoppered 
bottles; 100 c.c. of nitrobenzene were then added, the exact amount 
of the solvent being determined by weighing. All weighings were 
reduced to a vacuum, and the molecular solution volumes calculated 
from the equation : 



in which s and y denote the weights of solvent and solute, d and i t ic 
densities of solution and solvent, and M the molar weight of IM 
solute. In table VIIl, F, and represent indepeniient y 

determined values of the molecular solution volume, V is the meai 
value, while the figures in the last column lepreseut the di eieuc 
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in the solution volume corresponding with a difference of one molecule 
(if iodine in the composition of the solute. 

Table VIII. 


Volume dilference 


.Sttlnte. 

(c.c. ). 

r,{e.c.). 

V (c.c. ). 

in c.c. 

per 1 mol. iodine. 



67-0 

G8-1 

67-5 

ki+l 

. 101-6 

101-9 

101-8 

63-7 

Rlr‘2l2 

.. 1660 

166-1 

165-5 

Kl-f3L 

230-3 

— 

230-3 

64 “8 

KI-i-4!2 

.. 296-4 

— 

296*4 

66-1 


Xiie maximuui difference between and which represent values 
obtained by different observers, amounts to M c.c. ; the possible 
gri-or in the mean value may therefore be set down as about 0*5 c.c. 
An inspection of the hgures in the last column shows that the 
volume occupied by the successive molecules of iodine in the series 
[)f polyiodides is less than the volume occup od by iodine in the 
free condition, but that it increases as the proportion of iodine in 
the polyiodides increases. Now the chemical dissociation of the 
triiodide is practically nil, and that of the penta-iodide only amounts 
to 2-5 per cent., so that the difference between the molecular solutions 
of these two substances represents the volume of iodine which is 
conbined in the form of polyiodide. On the other hand, when we 
pass from the penta- to the hepta-iodide, and from this to the 
ennea-iodide, a considerable proportion of the extra molecule of 
iodine involved is present in the free state, the proportion being 
greater for the second step than it is for the first. The fact that 
the differences of solution volume corresponding with one molecule 
of iodine increase with increasing complexity of the polyiodide, and 
tend towards the value for the molecular solution volume of free 
iodine in nitrobenzene, is therefore in agreement with the chemical 
dbsociation phenomena as elucidated by the distribution experiments 
(foe. city 

With the object of ascertaining the volume of the molecule of 
iodine which is involved on passing from the iodide to the tridodide, 
tb molecular solution volumes of tetrapropylammonium iodide and 
tfwadide have been determined. This measurement is of course 
ifcpossible in the case of potassium, by reason of the insolubility 
of the iodide The data are recorded in table IX. 


Solute. 

KPfd 




Table IX. 


240-1 

308-6 


Volume iliHerence 
in c.c. 

per 1 inol. iodine. 
68-5 


240-2 

308-8 


^2 (c-c.). 
240-0 
308-4 



2076 FORMATION OF POLY IODIDES IN NITROBENZENE SOLU rio^^ 

Thn value thus? obtained for the molecular volume of the combuif.,} 
iodine in the tri-iodide is greater by 1 c.c. than the value 
for nncoinbincd iodine. This result, at first sight, appears to 
contradictory to the observations made on potassium polyiodide ro|,, 
tions, but it must be j emembered that the iodide and tri -iodide r,f 
tetrapropylaminoniurn are ionised to very different extents. If 
increased ionisation of the tri-iodide corresponds with an increase in 
volume, the high value obtained for the solution volume of tlie 
combined iodine in this case is at once accounted for. On account of 
this difference in the degree of electrolytic dissociation of the iodide 
and tri-iodide, the corresponding .molecular solution volumes cannot W 
regarded as strictly comparable quantities. On the other hand, the 
polyio'Hdes of potassium are equally ionised, and the differences in the 
molecular solution volumes of successive members of the series may he 
legitimately compared. These differences are in general agreement 
with the chemical dissociation phenomena exhibited by the poly- 
iodides. 

The following is a summary of the results obtained in this paper; 

(1) The polyiodides of the alkali metals and the ammonium hiROi; 
are electrolytic-ally dissociated to a considerable extent in nitro- 
benzene solution. 

(2) The penta-, hepta-, and ennea-iodide of a particular melalor 
ammonium radicle are equally ionised, although there is evidence 
to show that the degree of ionisation depends on the cation. 

(3) In certain cases, the tri-iodides are ionised to a somewhaj 
smaller extent than the higher polyiodides. 

In the case of the potassium compounds which were examined 
in greatest detail, there appears to be no difference between the tri- 
and higher poly-iodides. 

(4) The simple iodides are ionised to a much smaller extent than 
the corresponding polyiodides. 

(5) Values representing the mobilities of the polyiodide ions have 
been deduced. 

(6) Measurements of the molecular solution volume of iodine 
indicate that this depends on whether the iodine is present in llie 
free condition or combined in the form of a polyiodide. 

Some of the materials required fur this investigation were obtftiricd 
by means of a grout from the Idoyal Society, for which the authors 
desire to express their thanks. 

PiiYSic.iL L.\nor.\TonY, 

Tur UMvr.iisuy, 

Lrmts. 
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- -^[cteloidine: A New Solanaceous Alkaloid, 


\]y Frank TiEE PviiAN and William Colebrook Reynolds. 

Meldoides is a small shrub closely resembling D. Metdy as its 
name Botanically, it differs from the latter in several respects 

(iHinAl in Re Candolle, Prod.^ xiii, 1, 554), having for instance 
smaller leaves and a pink flower, whereas the flower of D. Meld 

is wliite, 

S.limidt {Arch. Fharm., 1905, 243, 303) and Kircher {Arch. Pharm., 
]<!n5, 243, 309) have shown that D. Metel contains about 0'5 per 
of alkaloids, consisting mainly of liyoscine with a small amount 

.itropine and hyoscyamine. Datura MetdouUs^ however, does not 
appear to have been investigated chemically hitherto. It has now 
},eou found to contain O’d per cent, of total alkaloids, from which O'lS 
per cent, of hyoscine, 0'03 per cent, of atropine, and 0’07 per cent, of a 
new alkaloid have been obtained ; the latter has been designated 
mLeloidine with reference to its source. 

Meteloidine is a crystalline base of the empirical formula C , H 0 N 
and forms salts which crystallise readily ; the hydrobromide^ * 

Ci3H,,0,N,HBi;,2H,0, 

rnn'khlmde, CjglljjjO^NjII AuCl^jiflgO, and picrate have been prepared. 
Ii. is optically inactive, and has no marked physiological action. 

When boiled with aqueous barium hydroxide, meteloidine is 
iiydroljsed with formation of tiglic acid and a new base, which has 
Ijcen designated teloidine, according to the equation : 

+ HjO - C.HgOj + Cgll^gO.N. 

Tlie formation of tiglic acid on hydrolysis of an alkaloid has been 
observed on only one previous occasion, when Wright and Luff 
(Trails., 1878, 33, 347) obtained it from cevadine, one of the 
alkaloids of Veratrum Sahadilla. 


Ihe basic hydrolytic product, teloidine, crystallise.s from moist 
acetone with one molecule of water of crystallisation. It forms easily 
eiystallisable salts, of which the hydrochloride, C^Hij 03 N,HCl, Ayc/ro- 
CgH^j-OgN/IIBr, and aurkhloride, C^H^j^OgNjHAaCl ,^11.0 
lAve been characterised. Lack of material has prevented further 
|•^vestlgatlon of this substance, but it may be pointed out that it 
certain properties in common with tropine and oscino, and may 
loiiccuaby be closely related to these bases. The three substances 
^ a s rongly basic, and each contains eight carbon atoms and 
' ly roxy group m the molecule; they are all very soluble in water 
are left as oUy residues on the evaporation of these 
^ , concentrated aqueous solutions of their salts give no pre- 
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cipitate with picric acid. It is interesting to note also that 


derivatives of the three bases are found in D. Meteloides. 


acyl 
- ^^'^opine 

or tropyltropine, hyoscme or tropyloscine, and meteloiding 
tiglylteloidine. 

On tho other hand, teloidine differs from tropine and oscine * 
tliat it cannot be distilled, and concentrated aqueous solutions ' 
its salts do nob give a precipitate with mercuric-potassium 
solution. 

Experimental. 


Isolation of Meieloidim from Datura Meteloidts. 

The powdered herb was percolated with 95 per cent, alcohol, and the 
extract concentrated to a semi-solid mass, from which the alkaloid: 
were removed by stirring with 1 per cent, aqueous hydrochloric acid 
The aqueous liquor was rendered alkaline with ammonia, and shaken 
out with chloroform, and the latter fractionally extracted with 
successive quantities of dilute hydrobromic acid. The extracts were 
concentrated separately, and allowed to crystallise. Most, if not all 
of the meteloidine was contained in the first fraction, and crystallised 
out on cooling as the hydrobromidef. From the mother liquor of this 
and tho later hydrobromic acid extracts, hyoscine and a mixture 
of hyoscyamine and atropine were separated in the usual manner. 

Out of a yield of 0'40 per cent, of total alkaloids, 0'07 per cent, of 
meteloidine, 0T3 per cent, of hyoscine, and O'OS per cent, of atropine 
were obtained. 


Meteloidine, CH^ • C H ! C(CHg) • COg * CgH j^02N, 

The base was prepared by adding sodium carbonate to an aqueous 
solution of the hydrobromide, extracting with chloroform, and crystal- 
lising the chloroform residue from benzene. It separated in tabular 
needles, which melted at 141 — 142°(corr.). It is readily soluble ia 
alcohol, acetone, or chloroform, and somewhat sparingly so in water, 
ether, ethyl acetate, or benzene : 

01162 gave 0-2610 00, and 0*0874 H 2 O. 0 = 61*2; H=:8'4. 

0-0702 „ 3-4C.C. N. 2 at 19'^and 764 mm. ^7 = 5-6. 

CigHgiO^N requires 0 = 61-1 ; H = 8-3; N = 5-5 per cent. 

The hyd7'obromide crystallised from water in hard clusters of chisel* 
shaped needles. It contains two molecules of water of crystallLsatiou, 
and is readily soluble in water and absolute alcohol. After drying 
first at 40® and then at 100®, it melts and colours at 250® (corr.). It 
is optically inactive : 

0-1858, air-(iried, gave 0'2854 CO, and O'l 186 HjO. C = 41-3; H = 
0-2726,, „ lost 0-0258 at i00°, 'HjO^ 9-5. 
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Q-l-iU, dried at 100° gave 0*0804 AgBr. Br = 237. 
,.;il,.,0,N,HBr,2H2O requires C = 41-9; H=7-l; H^O = 9-7 percent, 
OisHsiOjN.HBr requires Br = 23-8 per cent, 
the auricJdoride crystallised on adding auric chloride to a solution 
„f the hydrochloride. After recry.stallisation from dilute alcohol 
it formed .short, yellow needles, which melted at 149—150°. It 
contains one-half of a molecular proportion of water of crystallisation, 
and is sparingly soluble in water, but readily so in alcohol : 

0 ‘ 0957 , air-dried, lost 0*0017 at 100° 1*8. 

0 ‘ 094 (), dried at 100°, gave 0*0315 Au. An = 33-5. 

requires H20= 1-5 per cent. 

1 -'i 3 H 2 iO^N,HAuCI^ requires Au = 33‘l per cent. 
nepicrate separated in yellow, crystalline nodules on adding picric 
acid to a solution of the hydrobromide. After recrystallisation from 

alcohol, it formed yellow, hexagonal plates, which melted at 177 -180° 

(coix). It is sparingly soluble in water and cold alcohol. 


Ihjdrolysis of Meteloidine by Barium Hydroxide, 
Formation of Ti^lic Acid and Teloidine, 


Twelve grams of meteloidine hydro bromide were converted into 
the free base, and this was dissolved in a warm solution of 10*2 grams 
of crptallised barium hydroxide in 150 c.c. of water and boiled 
for one hour. After cooling, the solution was extracted with 
chloroform, which removed 0*3 gram of unchanged meteloidine 
boiled, acidified with 12 c.c. of 50 per cent, aqueous sulphuric acid' 
filtered from precipitated barium sulphate, and completely extracted 
with ether. The ethereal extract was dried, and on distillation gave 
2-8 grams of a crystalline acid; on recrystallisation from water it 
separated in long, flat needles, which melted at 64— 64*5° fcorr.) Ind 
proved to be tiglic acid : ' ' ^ 


0 U56 gave 0-3174 002 and 0-1050 HjO. C = 59-5; H = 8-l. 

CjHgO, requires C = 60-0 ; H = 8-1 per cent. 

For further proof of identity, the acid was converted into its 
d.brom.de which separated from light petroleum in long, white needles 
'rlucb melted at 87-88° (corr.). i-eneaaies, 

of meteloidine actually 
tijdrolysed, is 91 per cent, of the theoretical. ^ 

he acid liquor remaining after the ether extraction was digested 

whe^ it 

liiluto sulnh ^ neutralisation with a drop 

- h evaporation to low bulk on the 

f hath, .t began to crystallise, and was then completely dried, 
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first on the water-bath, then in a vacuum desiccator over sulplm^jp 
.acid, and gave 6 '2 grams of a dry, pale pink, crystalline powf.^. 
J'his proved to be teloidine hydrochloride mixed with n 
proportion of sulphate, and the amount obtained represents 90 
cent! of the theoretical. The occurrence of the hydrochloric acid can 
only have been due to the decomposition of the chloroform used earliei 
in the process. 

Teloidine, CgH^rjO^N. 

The free base cannot be extracted from an aqueous solution by 
shaking with the usual organic solvents. It was isolated in the 
following manner: The hydrochloride was dissolved in its own 
weight of water, mixed with a strong aqueous solution of oce 
molecular proportion of potassium hydroxide, and diluted \vit], 
absolute alcohol. After filtering from precipitated potassium chloride 
the solution was evaporated to dryness under diminished presume 
and the residue again extracted with absolute alcohol, filtered and 
evaporated to dryness, when the base was obtained as a viscid oil 
This was dissolved by covering with about 10 volumes of boiliott 
acetone and adding water drop by drop until nearly all had passed 
into solution. After lilteri ug hot, the solution was allowed to stand 
when the base separated in chisel-shaped needles, which contained one 
molecule of water of crystallisation. After drying at 120°, it melted 
at 168—169° (corr.): 

0‘1226, air-dried, gave 0’2244 CO^ and 0'0990 H^O, C = 49*9; H = 9'l 
0-1382 „ „ 8*6 c.c. at 21° and 771 mm. N = 7-2. 

0*2194 „ lost 0*0199 at 120° H20 = 9*l. 

requires C = 50-2; H = 9*0; N = 7*3; percent, 

0*1438, dried at 120°, gave 0*2906 CO 2 and 0‘1142 UgO. C = 55'l: 

H = 8*9. 

OgHj^O^N requires C- 55 *4; H = 8*7 percent. 

Teloidine is not deliquescent, nor does the anhydrous base take up 
water of crystallisation from moist air. It is very easily soluble 
in water or alcohol, and is left as an oil on the evaporation of these 
solvents; it is sparingly soluble in the other usual organic solvents 
when cold. It gives no precipitate with picric acid or merenrie 
potassium iodide even in concentrated solution. It cannot he distilled, 
but siiilers decomposition. 

The hydrochloride is obtained almost pure by the above method: 
after recrystallisation from absolute alcohol, it separates in well delined, 
monoclinic prisms with a macrodome, and does not melt at 300°. It 
is anhydrous, and is readily soluble in water, but sparingly so in 
boiling absolute alcohol ; 

0*1576 gave 0*2634 COg and 0*1102 H^O. 0 = 45*6; H = 7’8. 
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O'lOI.S gave 9'6 c.e. Ng at 21^ and 766 mm. N = 6'6 

g,,S0;i „ 0-1221 AgCI. 01 = 16-7. 

( -JI.AlA'.lK'l C = 45-8 ; H= 7-7 ; N = 6-7 ; Cl = 16-0 per cent. 

-|-l,e h,,,h-obnmide cryst.allised from absolute alcohol in liex-.agonal 
plitos and needles, which melted and decompo.sed at 295“ (corr.). It 
i.; .-inliydi-oiis, and is readily soluble in water, but .sparingly so in 
alcohol : 

(VI 604 gave 0‘2342 CO^ and 0 0954 [J^O. C = 377; H = 6'3. 

0 1776 „ 0-1301 AgBr. Br = 31'2.' 

CVll, 5 C\N,HBr requires C = 37-8; H = 6-4; Br = 31-5 percent. 

The aurkUoride. crystallised out on ad<ling a concentrated solution 
at ain-ic chloride to a strong solution of the hydrochloride. After 
rocry.stalli.sation from water, it separated in yellow, hexagonal plates 
which melted and decompo.sed at 225“ (corr.). It contains one-half 
<4 .a liioiccular proportion of water of crystallisation, and is fairly 
Ciisily sniiible in water : 

01919, air-dried, lost 0’0032 at 100° H20= 1-7. 

iVlSST, dried at 100°, gave 0-0721 Au. Au = 38'2, 

requires 1-7 per cent, 

requires Au = 38*4 per cent. 

With the object^ of determining the number of hydroxy-groups in 
the molecule, teloidine has been subjected to the action of boiling 
Wftic anhydride tend benzoyl chloride in aqtieous sodium hydroxide 
hot no crystalline derivatives were obtainetl from the small quantities 
employed. 

It is proposed to investigate further the con.stitution of meteloidine 
when more material is available. 

The Wellcome Chemical Wohks, 

DAiiTFOJii), Kent. 


' f VL-r/tc Action of Flmphorus Pentachhride on the 

Melhykiie Others of Catechol Derivatives. Part III. 
The Cyclic Garhonates of DicMoro-cthyl- and 
■peopyl-calechol. 


By Georuk Barger. 

ma7errttr’t'e'"“^'""'‘‘“’' «.e author 

• 4-fnetliylenedioxyphenyI- 

(I rail 4 , 1905, 87, 9G7), into the 
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correspondiog catechol derivative by Fittig and Remsen’s reaction 
The only product which could be isolated was a small quantity of 
a dibromohydrin, CH 2 i 02 :CgH 2 Br*CH( 0 H)-CH' 2 Br, formed by the 
action of bromine which had been liberated by the phosphorus penta 
chloride. When the subject was again tahen up more recently an 
attempt was made to use thionyl chloride instead of phosphorus penta- 

chloride, for, as the author has shown (Trans,, 1908, 93, 563), the 

former reagent converts catechol methylene ethers directly into cyclic 
carbonates. In the present case, however, the reaction proceeded in 
an anomalous manner, and instead of the desired substance, a thio 
naphthen derivative was formed, as described in the next paper 
(p. 2086). After this failure, recourse was again had to phosphorus 
pentachloride, and, in order to exclude the secondary action of liberated 
bromine, the dibromide previously employed was replaced by the corre- 
sponding dichloride. This substance, CHg^Q^CgHg'CH Cl ‘011,01, 

was readily prepared from the corresponding styrene, but as it could 
only be obtained as a viscid oil, it was found convenient to convert it 

into the crystalline chlorohydrin, CH 2 <CQ^^CgH 3 'CH(OH)*CH 2 Cl 

which is easily obtained pure. On submitting the chlorohydrin to the 
action of three molecular proportions of phosphorus pentachloride, it is 
reconverted into the dichloride and then transformed into a dichloro- 

methylene derivative, CC] 2 <CQ^OgH 3 ‘CHCl*CH 2 Cl. The latter sub- 
stance not only distils without decomposition, but, unlike the known 
examples of this unstable type, it can be obtained crystalline. By 
treatment with anhydrous formic acid, the cyclic carbonate, 

CO<q>C6H3-CHC1'CHjC1, 

results, which is a derivative of 3 : i- d i hydroxy- 1 -ethyl benzene, pre- 
pared by Delange {Compt. rmd,, 1904, 138 , 423). The preparation 

of the corresponding dibromide, CO<C[Q^CgH 3 ’CHBr‘CH 2 Br, was 

recently attempted unsuccessfully by Pauly and Neukam 1907, 
40 , 3488) by the addition of bromine to vinylcatechol carbonate. 
From the easily obtainable tsosafrole dichloride, by successive treat- 
ment with phosphorus pentachloride and formic acid, the cyclic 

carbonate, CO<CQ.^CgH 3 *CHCPCHCl*CH 3 , was prepared ; it closely 

resembling its lower homologue. By boiling water, both carbonates 
are readily hydrolysed to catechol compounds, but, in addition, the 
a-chlorino atom is removed. So far it has not been possible to isolate 
the chlorohydrin, CgU 3 (HO) 2 «CH(OH)‘CH 2 Cl ^ it would appear that, 
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ander the conditions hitherto employed, hydrogen chloride is eliminated 
ind a ciilorovinyl derivative is formed. Further experiments are, how- 
ever, in progress. 

Experimental. 

ap-Dichlo^'o-a'^ : i-meth^lenidiox^pAenylet^ne, 

0 —<^ ^CHCI'CHjCl 

CHj-O" 

To 15 grams of 3 : 4-methyIenedioxystyrene (Klages, ^er., 1903, 36, 
oD%), dissolved in carbon tetrachloride, a solution of chlorine in the 
vime solvent was added until a sample no longer decolorised a 
dilute solution of bromine. On distillation, 16 grams of the crude 
dichloride passed over at 160- — I 8 O 7 I 6 mm. It constituted a viscid 
liquid, which could not be crystallised. As it could not readily be 
purified by fractional distillation, it was converted into the chloro- 
liydrin (described below), and this was reconverted into the dichloride 
by beating on the water- bath with thionyl chloride. The regenerated 
dichloride then boiled at 159 — 160°/ 12 mm., and was nob quite pure, 
as ^liown by the analysis ; 

01475 gave 0'1837 AgCl. .Cl = 30'8. 

.CgHgOjClg requires Cl = 32*4 per cent. 

There would appear to be a tendency to lose hydrogen chloride. 


^-Chlo'i'o-a-hydrQxy-a-3 : i^-jnethylenedioxyphenyletlta^iei 

y-</ ^CH(0H)-CH2C1 

ClI^-0 

This chiorohydrin was prepared by leaving the crude dichloride 
(above) for one day, dissolved in a mixture of acetone and water 
(compare Auwers and Miller, Ber^^ 1902, 35, IM), or, preferably, by 
lieating the solution in aqueous acetone with powdered marble, on the 
water-bath under a reflux condenser. After removal of the acetone 
and water by distillation, the partly solid residue was pressed on a 
porous plate and crystallised from a mixture of light petroleum and 
benzene, when it formed long needles melting at 95° and boiling at 

169-17077 mm.: 

0'1398 gave 0’2756 CO^ and 0'0560 Hfi. C = 53-8 ; H = 4-4. 

h'2023 „ 0-1474 AgCl. Cl -18-0 

CgH^jOgCl requires 0 = 53'9 ; H = 4*5 ; Cl = 1 7*7 per cent. 

Ibe yield of this substance and the preceding one was much inferior 
to that of the corresponding dibromide and bromohydriu. 
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a^-Dichloro-a-^ : i-dickloromQtkylenedioxyphmylethane^ 

/ ^CHCl-CH^Cl. 

CCl2^“ 

The dichloride and chlorohydrin were heated respectively vvi{}j 
two and three molecular proportions of phosphorus pentuc]llyl.j^jg 
to 150 — 170° for four hours. The flask was provided with a Youerr’. 
still-head, so as to allow the phosphorus trichloride and oxychlortJe 
to distil over, but to retain the peutachloride. At the end of the 
reaction, a small quantity of phosphorus pentacbloride was sublimf.il 
out of the flask under diminished pressure, and the contents were 
then distilled under a pressure not exceeding 10 mm. Under suitable 
conditions, the yield is almost quantitative; thus, for instance 
5 grams of the chlorohydrin, heated with 15*7 grams of phosphoru! 
peutachloride to 150° for six hours, yielded 6*5 grams of a distillate 
boiling at 170—1747^ theoretical yield is 7*1 gra^q 

On one occasion, during a severe frost, the distillate, which was left 
overnight in the receiver, solidified ; it was pressed on a porous 
tile, and could then be crystallised from light petroleum and benzene 
yielding prisms which melted at 56°, Later crystallisation couU 
never be produced spontaneously, but only by inoculation : 

0-1758 gave 0-2536 CO^ and 0-0372 H^O. C-39-3; H = 2-3. 

0-1632 „ 0-3206 AgCl. Ci = 4S-6. 

OgH^OoOl^ requires C ^ 39*6 ; H 2-1 ; Cl = 49*3 per cent. 

The crystals fume in moist air and gradually liquefy ; when dissolved 
in acetone, the substance reacts violently with water, the temperature 
of the acetone being raised to the boiling point. With anhydrous 
formic acid fumes of hydrogen chloride are rapidly evolved without 
much heat, and the cyclic carbonate is formed. 


ajd-DicJiloro-o,-^ : i-carbonyldioxyphenyUthane, 

0-<^ ^CHCl-CHjCl. 

co--o~ 

Anhydrous formic (or acetic) acid is added carefully in small quan- 
tities to the dichloj’om ethylene derivative described above, and tbt! 
excess is removed by distillation under diminished pressure. This 
completes the reaction, and the carbonate can then bo distilled. It 
boils at 180 — 18278 mm.,* the yield being quantitative. 

A fraction b. p. 182°/8 mm. was analysed : 

* At, or about, this itre-ssurc tlio cyclic catechol c,arl)oiiates rally 1'^'' 
higher than the dichlui'Diuctliylcnc derivatives, from which they arc obtained. 
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O-1 573 gave 0'2624 COj and 0-0390 HjO. C = 46-2 : H = 2-7 
„ 0-2275 AgCl. 01 = 30-5. 

('..iWi requires 0 = 46 4; H = 2-6; 01 = 30-5 per cent. 
Ailliflugh the analysis proves the substance to be quite pure, 
it could not be crystallised. At the room temperature, it is a very 
vt^cid oil, readily soluble in all ordinary organic solvents, except light 
|,rti-okum. When boiled with water, it dissolves gradually, being 
couvetted into a catechol derivative, but at the same time a large 
iiujouiit of ii eJark brown resin is formed. 

aji-DicUoro : ^-diGhloroiiielhylenedioxyjihmylpropanei 

0-<^~^CHC1-CHC1-CH3. 

CGl^'O 

Tliis substance can readily be prepared in large quantities from 
iWafrolo dicliloride by the method employed for the ethane derivative. 
Tlm^, for example, 47 grams of fsosafrole dichloride (b. p. 157—1617 
.s iiiiu.) yielded, after heating with two molecules of phosphorus penta- 
ihioride, a distillate which, under a pressure of 8 ram., boiled between 
i;:j' and mostly at 175°. A slight residue was left in the 

The fraction b. p. 174 5— 175*578 mm. was analysed : 

0-2184 gave 0-3184 00^ and 0-0617 C-39’7 ; 11 = 3-1 

01680 „ 0-3212 AgCl. Cl - 47-3. “ 

0i,lIsO.,Clj requires 0 = 39-7 ; U = 2-G ; Cl = 47-0 per cent. 

Ti.e fi-action.s boiling ut a higher temperature were contaminated 
with a substance containing more chlorine. 

a.^- Dichloi'o-a- 3 : ^'COirhoiiyldioxyphenylpropaney 
o7 \CHCI-CHC1-CH„ 

co-u 

Altur treatment of the previous substance with foi-mic acid, the 
'i-inmate ]s obtained as a viscid oil, b. p. 186—18978 mm., closely 
v.'^L;mbliiig the lower homologue ; 

0'1760 gave 0-3111 CO., and 0*0522 H' 0. C-48*2 - H=3*3 
„ 0*2687 AgCl. Cl = 28*7. 

requires C' = 48-6 ; H = 3-2 ; Cl = 28-7 per cent. 

I'llli WF,r.|,C0.MB IblYSlenOGICAt Kk.SRAKCII LAliOBATUUlK.S, 
liiiocMVEti, Hall, Hck.s-e Hill, Lo.vuo.v, s.e. 
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CCVIL— 77ie Synthesis of Thionaphthen ' Derivatives 
from Styrenes and Thionyl Chloride, 

By George Barger and Arthur James Ewins. 


In an attempt to convert 3 : J-methylenedioxyphenylmethylcarbino] 

CH. 2 : 0 .; 0 gH 3 'CH( 0 H)*CH 3 , into the corresponding cyclic carboDate' 
by means of thionyl chloride (compare the preceding paper and Trans 
1908, 93, 563), we found that the reaction proceeds in an unexpected 
manner ] the resulting substance is, indeed, a cyclic carbonate, but it 
contains sulphur and has the composition CgH^OgClgS. The same 

compound was produced when a/?-dibromo-3 : i-methylenedioxystyreoe 
was acted on by thionyl chloride, the bromine being eliminated. Since 
it contains only two hydrogen atoms, the new substance must possess 
a condensed ring ; it is most probably a thionaphthen derivative, and 
may be represented by one of the following formulae : 



In order to determine whether the reaction is a general one we 
submitted derivatives of other styrenes to the action of thionyl 
chloride. Although organic sulphur derivatives were formed in eacli 
case, we were not always able to isolate them from the mixture pro- 
duced. Thus, from ordinary styrene, we could only obtain a pure 
substance after we had employed conditions favourable to complete 
chlorination, the resulting compound being hAxacJdoroihionaphtkn^ 
C,C1,S. 

The substances described below do not give the indophenine reaction, 
but some of them, containing relatively little chlorine, gave, after 
reduction, a green or bluish-groen coloration with isatin and sulphuric 
acid ; the typical blue coloration was never obtained. 

In all cases a large excess of thionyl chloride was used, and was 
heated with the styrene derivative in a sealed tube (to 180—270"). 
An attempt to carry out the reaction at a low temperature with 
aluminium chloride and thionyl chloride or sulphur dioxide was 
unsuccessful. Dibromostyrene was generally employed, not only 
because it was most readily obtainable, but because it alone was found 
to yield a crystalline product when the dichloro-derivative did not, 
even in the presence of iodine. For this superior reactivity of the 
bromo-compounds we cannot offer an explanation. The yield of pure 
thionaphthen derivatives was generally small, except in the case of the 
catechol derivative first investigated, when it amounted to 70 percent, 
of the theoretical. 



derivatives from STYRENElS AND THIONYL CHLORIDE. ^087 


1 : 2,-Dichlor6-A : 5[»p 


CO< 




f’ 


/\ 


or 


O* 

CO^-0 


Cl 

Ici. 


2-2 Grams of 3 : 4.methy]enedioxyphenyIaiethylcarbin^^ Heated 

Kith 13 grams of thionyl chloride for five hours in a sealed tube at 170° 
Oe opening the there was found to be a great pressure : the 
contents were a reddish-brown liquid and a crystalline solid ithe 
thionaphthen). The latter was collected and reciyatallised from 
beuzene ; tho yield was 45 per cent, of the theoretical 
One gram of „^dibromo-3 : d-methylenedioxystyi^ene, heated with 
5 grams of tbionyl chloride to 250-260° for seven hours, yielded 0-6 
gram of the same substance or 70 per cent, of the theoretical After 
repeated crystallisation from benzene, the substance from either 
source formed white prisms melting at 198° • 

0 1668 gave 0-2514 002 and 0'0124H„0 C = 4M • H-n-s 
0-1151 „ 0-1251 AgCl. 01 = 26-9. 

0-2472 „ 0-2150 BaSO,. S= 11 - 9 . 

0-3798, in 11-74 naphthalene, gave d= -0-87° M W =257 > 

C',H.ACI,S requires C = 41-4^^H^= O-g ; 01 = 27-2; S=12-2 percent.; 

In addition to the secondary alcohol and the dibromo-derivative 
ilrea dy motioned, the following substances also yielded this th7o 

CHj.0j.C,Hs-CHMe]2O; the dichloride, OH,:o,:C H -CHCI-PH or’ 
md the corresponding chW and bromo-hydrin sslL tl f ’ 

arbon-ate is proved below ’ substance is a cyclic 


1 : i-DicIdoro-i : 5(or 5 : ^)-dihydroxytldonapUUn, 
or HOl 


HO' 

HO 


|C1 

lev 


Th . « 

previously-described substance 0 H n r-i i 
->1% warming it in an afn u ^ was hydrolysed b 

Pyridtae- carboVd. ? ' P®*' 

voi. ilu, ’ evolved. The yellow solutiot 

6 z 
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was evaporated in a vacuum oVer sulfuric acid, the residue 
dissolved in water, and the arjueous solution^ extract^ with ether 
After washing with dilute sulphuric acid, drying, and evaporatiog the 
ethereal solution, the remaining solid was dissolved in hot beozeue 
from which it separated on coolmg as a white, gelatinous 
melting and decomposing at 148 : 

0-1482 gave 0-1848 AgCl and 0-1448 BaSO^. 01 = 30-8; 8 = 13.4 
CgH^OgClgS requires 01 = 30-2 ; S == 13*6 per cent. 

The dicMorodihydroxytkionaphthm thus prepared is soluble in water 
and in most organic solvents. Its aqueous solution yields with ferric 
chloride a bluish-green coloration, differing somewhat fro-n the pure 
green obtained with simple catechol derivatives. 

The dibenzoyl derivative was prepared by Einhorn's method, and 
yielded, on crystallisation from a mixture of alcohol and benzene, long, 
slender needles melting at 185° : 

0-1503 gave 0 0993 AgCl. Cl= 16-3. 

Cg.HigO^ClgS requires 01 = 16-0 per cent. 

Cl 

0 l/\— — QI 
IlexacJdorolhionaphthen, p. || || . 

Cl s 

Two grams of ajS-dibromostyrene were heated with 5 c.c. of thloflyi 
chloride and 2 c.c. of sulphuryl chloride to 270° for thirteen hours, On 
cooling, the tube contained a red liquid in which cry.stals were 
suspended. The latter were recrystallised from light petroleum 
(b. p. 70—100'') ; they formed long, silky, white needles meltiDg 
at 158°: 

0-0959 gave 0-0977 CO^ and 0-0005 Hfi. 0 = 27-8; H-0 06. 

0*1640 „ 0-4189 AgCl and 0-1188 BaSO^. Cl = 63-2 ; 8 = 9-9. 

CgOlgS requires C = 28-1; 01 = 62-5; S = 9-4 percent. 

In a previous experiment, when the sulphuryl chloride was omitted 
and the temperature maintained at 215—240° for ten hours, the same 
crystalline hexachlorcthionaphthen was obtained, but the analysis 
showed it to be impure. Subsequently, sulphuryl chloride and a higher 
temperature were used to ensure complete chlorination. 

The (crude) reduction product of hexachlorothionaphthen with 
hydriodic acid and phosphorus gave a reddish-purple coloration with 
isatin and sulphuric acid, changing to green on standing. 

When heated with bhioayl chloride to 210° for four to five hours, 
ajS-dichlorostyrene furnished a distillate (b. p. 150 175 /I 6 m“i-) 
containing both chlorine and sulphur, but no crystalline pie 
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could be obtained, nor was any obtainable fro., phenvlmetbvln.*k- . 

■“ “• ““ 

TricUoro-5-imllioxythioiiapluhen, ,, f^i — iiCl 

MeOl II • 

\/\/Cl 

s 

By heating 1'5 grams of lo-methoxyph6tivlmethvln»rK;„ i n 
anisildehyde) with 12 grama of thionyl chloride for^fl t 

TetrMhloro-5-methoxythionaphthen, ly^gofc^jj — |jCl 

iJsofthfonylchlorHeto fsO^fore^fhrhol^f 
of thionyl chloride on the walltth sT. 

rerecollected, b. p. 200 225712 mm " of a distillate 

Oa dissolving in hot light petroleum (b, p 70-100°! . .• 

Mogiamofsilky, white needles, m p 109^ 111° 

poiot was unchanged bj' recryTilli.’.^- 

01536 gave 0-2966 AgCl and 0-1265 BaSO 01-47-7 « 

001,8 requires OU46-8 ; sfto-S p^r 

7 k"™- ™ 

l«««es At our displl L 7 and the small 

•peration. In either case the math '^““plete 

^^icfnvmyt Chhridtoy Dihromidy. 

‘k*" 

a small quantrof V 

'“folo dichloride, however this . derivative. From 

vever. this derivative could not be obtained; 

6 z 2 
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thus a»ain illustrating the greater reaotiTity of the bromoaiompound 

as conTpared with the chloi%-compoun|. , , . . , , 

tlkMoroairbonyldioxyrMlhyUhiotiaphth4n was obtain^ by heating 

q crams of isosatrole dibromide with 13 gram?, of thionjl chloride 
.. 99n° for seven hours. On opening the tube, a few crystals were 
found to have separated, and, after cooling to - 80°, 0-15 gram wj, 
collected. On recrystallisation from light petroleum (b. p. 70—100°), 
the substance melted at 180° : 

0.1012 gave 0-1049 AgCl and 0-0879 BaSO^. Cl- 25-6; S = U'9. 

OiqHjOjCIjS requires Cl = 25-8 ; S = 11-6 per cent. 

The constitution is doubtful, but the methyl group is most probably 

in position to the above, a substance was obtained, whick 
crystallised from light petroleum, melted at 167°, and did not contain 

“t-ms gave 0-17',)3 CO, and 0-0115 H,0. 0 = 37-9 ; H = l-0. 

0-1689 , 0-3097 AgCl. Cl = 46-3. 

C,QH,,OgCl 4 requires C = 38-2 ; H= 1-2 ; Cl = 45-2 per cent, 
This aubstance'is most probably represented by the formula 
^^'^C,HCl„-CCi:CCl-CHs. 
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CCVIII Organic Derivatives of Silicon. Part VllL 

TIui Resolution of A\-SulphohenzykthylkoMyMmjl 
Oxide and the Proyyerties of the Optically Aclm 


fields. 

By Bsknaed DuNS-rAN Wilkinson Lufp (1861 Exhibition Scholar) 
and Fredekio Stanley Kipping. 

Of the many optically active bases which were tried 

meats on the resolution of - as it 

only one, namely, metbylbydrindamine, proved to be J a y 
was perhaps to be expected th^t tins , j ilijyl oiA 

able for the .resolution of c^^«rfP^*«benzylethyllsob ^ 
(Part VII), the pure sodium salt of the df-acid, (.ipitated 

f-menthylamine salt (this vol., p. 2010), was dir J 
withexLs of 7 metbylbydriudamine hydrochlondc m aqueo 
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tion. The oily^pr^do^ whieh; slpwly solidified, ^ then fractionally 
crystallised froSi aqu^us methyl alcohol. After a series of operations, 
succeeded in isolating a colourless, crystalline salt’ mehingl^hfc 
207-^209'’, which proved to be the ImethyV^ydrindamine saltiof 
\.^lpJi^t'iizylethyli^ohutylsilicyl oxide. The aqueous-alcoholic mother: - 
liquors from this compound deposited the optically impure isomeric 
salt of the f/-aeid as an oil. 

Diicct evidence that the (//-silicon compound had been resolved was 
obtained by treating the pure salt of the /-acid with sodium carbonate, 
expelling the raethylhydrinrlamine, and examining the solution of the 
wdium salt in the polarimeter. The specific rotation calculated for 
the sodium salt was found to be [ajo — 10'5^, a value considerably 
higher than that ([ajo - 5'9°) of the sodium salt of the corresponding 
piopyl derivative (Kipping, Trans,, 1908, 93, 465). The oily, 

■ optically impure s'ilfc of the (/-acid was treated in a similar manner, 
laud the solution of the resulting sodium salt examined polarimetrically, 
Ibutonly qualitatively j it was dextrorotatory, and showed a deviation 

■ of about -b0'5°.' 


The resolution of the original (//-sulphonic acid was also accomplished 
in a similar manner by fractionally crystallising its salt with d-methyl- 
bydrindjunine. In this way, we obtained pure ^^meihylhydrindamhie 
A-rdphoUnzykthylkobutylsilicyl oxide (tn. p. 207—209°), the salt of tbe 
/acid remaining in an optically impure state as an oil in the aqueous- 
jsilcobolic mother liquors. From the pure (/Ac/B-methylhjdrindamino 
jfalt we prepared the sodium salt of the (/-acid, which, in aqueous 
polution, had a specific rotation of [ajp -j- 10*4° 


The methyl hydrin dam ine salts of the optically active sulphobenzyl- 
ithylisobutylsilicyl oxides are, on the whole, very similar to the 
«rrespondin^derivativ6S of the active sulphobenzjlethylpropylsilieyl ' 
mdes, and yet they difier from the latter in one or two respects. 
The dA(/B- and /A/B-salts are well-defined, crystalline compounds, but 
MA/Band the /A(/B-saIt3 do not crystallise from aqueous solvents, 
ind have only been obtained as oils. A mixture of the c/Ac/B- and 
A/B-sftlts melts at about 203°, and does not liquefy at a much lower 
when it is suddenly heated, as does a u.ixture of the 
^ponding sulphobenzylethylpropylsilicyl compounds. 

e me ting pmnts and specific rotations of some salts of the (//-acid 
fthle* ^ optically active compounds arc given in the following 
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Salts of ill-, d-, «7wi hSulpkobeTizylethylimhiUylmUcyl Oxides 

SO,H‘OgH4-CH2*SiEfc(C^H9)-0‘SiEt(C4H5)*OH2-CgH,-S03H. 

(\~Methylhydrmdamine Salts. 

fi-Acid. ?'Acid. 

M. p. 207—209“. An oil, 

[a]D + 16’7° in methyl alcohol. 

[«]o + 14’8® in chloroform. 


\-Methylhydrindamine Salts. 

d-Acid. ^-Acid. 

An oil. M. p. 207 — 209“. 

[aji,- 17'0“ in methyl alcohol. 
[a]n- 14 '4" in rliloroforin. 



\-Mmihylamine Salts, 


^^Acid. 

^Z-Acid. 

Z-Aciil. 

M. p. 254—2.^8° 
[ah-lS-9“ " 

' M. p. 240—245“ 

[ah -14-7“ 

M. p. 253-257“ 
[«h-17-2“ 


(\-Sornylamine Salts, 


d-Aci(l. 

dl-A.cid. 

Z-Add, 

iM. p. 209-2ir 

’ M. p. 207—209“ 

M. p. 210—212' 


Cinchonidine Salts. 


fZ-Acid. 

dZ-Acid. 

^-Acul. 

M. p. 171—173' 
[alt, -68 *5“ 

“ M. p. 175—177“ 

[alt, -69*3“ 

M. p. 181-183“ 
[ah -69 -3“ 


Cinchonidine Hydrogen Salts. 

f^-Add. 

d^-Acid. 

^■Add. 

M. p. 282—284' 

“ M. p. 225—229“ 

M. p. 229-231“ 


It will be seen from these data that the ^-menthylamine salts of the 
d- and ?-acids differ appreciably in specific rotation, although they 
have practically the same melting point ; also, that the salt of the 
dl'Bucid melts at a considerably lower temperature than those of the 
active acids. In these respects the properties of the ^-menthyl amine 
salts of the d-, 7-, and (^^sulphobenzylethyl^sobutylailicyl oxides afford 
a much clearer indication of the enantiomorphous relationship of the 
active acids than do the corresponding salts of the sulphobenzylethyl- 
propylsilicyl oxides, which are practically identical in melhng 
point and specific rotation {loc. cit., p. 468). 

* This and all the follov;ing values for specific rotations are those obtfinfd in 
methyl- alcoholic solution. 
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The ^i-bornylamme ^Its of the rf-, and have practically 

t,he same melttng point, and are very similar in outward properties, so 
that in these compounds the enanfciomorphous character of the acid’s is 
almost completely hidden, as is the case with the corresponding 
snlphobenzyletbylpropyl derivatives. 

The cinchonidine salts of the d- and ?-acids show a greater difference 
in melting point than do the corresponding salts of the sulphobenzyl- 
etbylpi’opyl^lbcyl oxides, and it may be noted that the salt of the 
has a lower melting point than that of the rf^compound. The 
cinchonidine hydrogen salts are very similar in properties, and show 
the same relationship as that observed in the case of the sulphobenzyb 
ethylpropyl compounds. 

The broad results of this investigation bring out, as was to be 
expected, the analogy between the derivatives of benzyletbyKso* 
butjlsilicol and those of its lower hoinologue. As regards the general 
chemical behaviour of the two series of compounds, the most im- 
portant difference between them is observed in sulphonating the 
pilicol and the oxide, in which process the wobutyl derivatives are 
doubtless decomposed to some extent with separation of the isobutyl 
group (/oc. at., p. 2014). As regards the optical properties of the 
active acids, it is obvious that the substitution of isobntyl for propyl 
in the two asymmetric silicon groups nearly doubles the molecular 
rotation, and also has an effect in emphasising the enantiomorphous 
character of the compounds when they are combined with a given 
optically active base. 

Experimenta l. 


Resolution of ^\-Sulphohenzylethyl{mhutyl8iUcyl Oxide. 

When a solution of ^methylhydrindamine hydrochloride is added 
dowly to an aqueous solution of the pure sodium salt of sulphobenzyl- 
?thyli«obutyl8ilicyl oxide, prepared from the pure ^meuthylamine salt, 
here IS first formed a precipitate resembling the white of an egg ; on 
dirrmg the liquid, however, this precipitate disappears, and the solu- 
:ion Hornes exceedingly viscous. On further addition of the hydro- 
ilonde, the solution again becomes turbid, and finally there is formed 
m oily precipitate, which becomes solid on standing for some hours, 
ifter decanting the supernatant liquid and washing with water, the 
precipitate is dissolved in aqueous methyl alcohol and the solution 
j lowed to remain at the ordinary temperature ; a white, crystalline 
e^i impregnated with oil is thus obtained. This deposit is 
p ra e y filtration, freed from oil as far as possible with the aid 
leforp recrystallised from aqueous methyl alcohol as 

. Continued fractional crystallisation results in the separation 
original precipitate into colourless crystals of the pure /A/B- 
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salt, intermediate fractions, and mother liquors ’ wfeicb gi^ 
deposits of the optically impure dAiB-salt. The intemiediate crystal, 
line fractions are reserved, and worked up with correspondiug portions 
of salt obtained in subsequent resolutions. The oily deposits from the 
mother liquors are mixed with a very slight excess of sodium 
carbonate, and the methyl hydrin damine is expelled with the aid of 
steam, alcohol being added from time to time to control the very 
troublesome frothing which always occurs. The solution of the sodium 
salt of the optically impure d-acid is then neutralised with acetic acid 
concentrated on the water-bath, and treated with a solution of 
d-methylhydrindamine hydrochloride ; the precipitate, after having 
been washed with water, is fractionally crystallised from aqueous 
methyl alcohol, and is thus resolved into pure AoJE-salt, intermediate 
crystalline deposits, and mother liquors containing the /AdB-eompound. 
Employing the I- and (i-bases alternately in this way, a very con- 
siderable proportion of the rf/-acid may be resolved and obtained in 
the form of the pure ^A^B- and JAdB*salts. The most convenient 
method is to convert half the original t/^acid into the salt of the 
(Lbase, and the other half into the salt of the Z-base \ after isolating as 
large a quantity as possible of the dKd^- and ^A^B-compound.-!, the 
bases in the remaining salts are transposed in the manner desciibed 
above, and fractional crystallisation is continued. 

^‘Methylhydrindamine A-SulphohenzyUihyl'\^ohutylsilicyl Oxidt, 
SOj^H*C6H^*CH2*SiEt(C,H9)*0*SiEt{C4H5)-CH2-C6H4‘S03n,2C^oH^3N. 

This compound is deposited from aqueous-alcoholic solution in 
opaque nodules ; it is very soluble in alcohol and in moist acetone, but 
almost insoluble in anhydrous acetone or water. It melts at 207—209°, 
and is anhydrous. 

Its specific rotation was determined in methyl-alcoholic solution : 

0'756, made up to 25 c.c. in a 2-dcm. tube, gave a + l'01°; whence 
[a],, +16-7° 

Its specific rotation in chloroform solution was also determined : 

0’756, made up to 25 c.c. iu a 2-dcm. tube, gave a*f 0*89°; whence 
[a]o +14*8°. 

\~Meihylhydrindamine \-Sulphoh6nzyleihyli%obuiylsilicyl Oxide. 

This compound ia, of course, identical with tjie 6^AdB-salt in 
melting point and outward properties. Its specific rotation was 
determined in methyl-alcoholic solution : 

0*695, made up to 25 c.c. in a 2-dcm. tube, gave a - 0*95° ; whence 
[a], -17*0° • 
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Its specific ^ ^ solution : 

0*695, made up to 25 c.c. in a 2-dcm. tube, gave a - 0*8® : whence 

A mixture of approximately equal quantities of the and 

/A?B-niethyIhydrindamme salts melted at about 203®; on plunging the 
mixture into a bath heated at 160®, no sign of change occurred, and the 
meltiug point was practically the same as before. This behaviour is 
different from that of a mixture of the corresponding salts of sulpho- 
benzyletbylpropylsilicyl oxide, as in the case of the latter a mixture 
of the two pure salts has a melting point considerably lower than that , 
of its components, and liquefies immediately when introduced into a ' 
bath already heated at 160®. In all other respects, however, these 
salts of the active sulphobenzylethylisobutylsilicyl oxides are very 
gimilar to those of their lower homologues. 

Sodium Salts of tlie Optically Active Sulphobenzylethylisolutylsilicyl 
Oxides. 

The sodium salts of the d- and the ^acids are crystalline compounds 
very readily soluble in water. For the determination of their specific 
rotations, weighed quantities of the pure and ^-methylhydrindamine 
salts were separately dissolved in alcohol, treated with a slight excess 
of hydrated sodium carbonate, and the organic base distilled as rapidly 
as possible in a current of steam. When all the base had been 
removed, the solutions were transferred to an evaporating basin 
oeutralised with acetic acid, and concentrated to about 10 c.c! 
They were then filtered if necessary, made up to 20 c.c.,' and 
examined : 

0*923 of the ^/AdB-methylhydrindamine salt (-0*663 gram of 
sodium salt) gave, in a 2-dcm. tube, a + 0*69®; whence [a]D + 10*4® 

0*823 gram of the ^AZB-methylhydrindamine salt ( = 0*591 gram of 
sodium salt) gave, in a 2-dcm. tube, a - 0*62®; whence [aj^ - 10*5® • 

The agreement between these values leaves nothing to be desired, 
and corresponds with a molecular rotation, [M]^ ±65*9° which is very 

much higher than that, [M]^ ±35*2®, of the sulphobenzylethylpropvl- 
sihcyl oxides. tr rj 

Inpio^nng these sodium salts, care was taken to avoid heating 
the alkaline solutions longer than was absolutely necessary, in view 

the possibility of the occurrence of racemisation ; the following 
ex^nment seems to show, however, that the acids are optically 

obtained as described above from 
a solution of 

•i^iethylhydnndamine hydrochloride ; the precipitate solidified almost 
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immediately, and after one crystallisation from aqueous methyl alcohol 
melted at 206 — 208 °, that is to say, at practically the satae temperatu^ 
as the pure </A<iB-coinpound. 

1 - Metkylhydrindamine d - Sulph obenzyle thylisohutylsUicyl Oxide 

This compound is precipitated as an oil on adding a solution 
of ^methylhydrindamine hydrochloride to a solution of the sodium 
salt of the (f-acid ; as it did not solidify even when kept for 
some weeks, it was only examined qualitatively. It is soluble 
in cold water, but is precipitated from the solution on the additioa 
of sodium chloride. Methyl alcohol also produces a turbidity ig 
the aqueous solution, but the liquid becomes clear again on the 
further addition of the alcohol. The effect of heat is similar - the 
solution becomes turbid at first, but clear again on heating more 
strongly. 

^-Meihylhydrindamine \-Sulphohenzylelhyl\^Qhutylsilicyl Oxide, 

This compound, prepared from the solution of the sodium salt 
of the ?-acid, showed the same behaviour as its dAZB-isomeride. 

The great dilferetice in outward properties between the salts 
obtained by combining one of the optically active sulphobenzylefchyl- 
wobutylsilicyi oxides with cZ-methylhydrindamine, on the one hand, 
and with the Z-base on the other, is even more marked than in the 
case of the corresponding active sulphobenzylethylpropylsilicyl oxides, 
and the fact that a given solution of one of the active acids yields 
such very different compounds when treated under similar conditions 
with </“ and with Z- m ethylhy dr indam ine hydrochloride respectively, is 
in itself sufficient proof of the enantiomorphous structure of the 
silicon molecule. 

X-Menthylamim d-Sulpliohenzylethyli^obutylsilicyl Oxide, 
SO3ll*CgH,*CH2-SiEt(C4ll5)*0*ISiEt(C4Hg)*0H2*C,n^-SO3H,20,QH3jN. 

This salt is obtained as a crystalline precipitate on adding a 
solution of Z>menthylamine hydrochloride to a solution of the sodium 
‘salt of the tZ-acid ; it crystallises from moist ethyl acetate in clusters 
of shining needles, which contain water of crystallisation : 

0-8096 lost 0‘0626 at 100° HgO = 7-7. 

C^gHg^p-NgSgSi^^H^O requires H 2 O = 7*4 per cent. 

The anhydrous salt melts at 254 — 258° 

The specific rotation was determined in methyl-alcoholic solution: 

0“747 of the anhydrous salt, made up to 20 c.c., gave a - TO 4® in ^ 
2-dcm. tube ; whence [a]o- 13‘9°. 
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^‘S^P^ohmzylethjlhohutyhUicyl 0»ide. 

This compound, prepar^ from the sodium salt of the /-acid, is 
similar in outward properties to the corresponding salt of the (/-acid : 

0*5974, of air-dried salt, lost 0-046 at 100“ HgO = 7*5 per cent. 

The anhydrous compound melts at 253 — 257“. 

The specific rotation of the salt was determined in methyl-alcoholic 
aoiution in a 2-dcm. tube : 

0-552 of anhydrous salt, made up to 20 c.c.,gave a -0*96“ • whence 

Although these two menthylamine salts have practically the same 
melting point, they have appreciably different specific rotations ; their 
melting points are also considerably higher than that of the Lit of 
the (/?-acid. A mixture of equal quantities of the salts of the (/- and 
/-acids was crystallised from ethyl acetate ; the deposit thus obtained 
melted at the same temperature as the original salt of the d/-aeid. 
No indication of dimorphism was observed in the case of these 
menthylamine salts, which is rather noteworthy considering their 
very close relationship to the corresponding derivatives of the sulphoT 
bcDzylethylpropylsilicyl oxides (Kipping, Trans., 1908, 93, 468). 

A-Bomylamine Salts of the d- and Acids. 

These salts were precipitated on the addition of (/-bornylamine 
hydrochloride to solutions of the sodium salts of the active acids in 
the form of oils which ultimately solidified. They were washed- with 
water and recrystallised from aqueous methyl alcohol, being thus 
obtained in beautiful, shining needles. The salt of the rf-acid melted 
at 209— 211“ and that of the /-acid at 210—212“; the melting point 
0 the salt of the (//-acid (this vol, p. 2015) is a trifle lower than 
that of the (/-compound.* 


Cinchonidine Salts o the d- and l-Actc/s. 

These salts were obtained as sticky precipitates on the addition of 
cmchomdmo hydrochloride to solutions of the sodium salts of the 
active acids; the compounds were washed with water, dried, and then 
crys a hsed over sulphuric acid from acetone containing a little methyl 
CO 0 ; t ey were thus obtained as colourless, crystalline powders. 

Utilised to correct an obvious slip which was made in 

SEppiugflraL 1908 ''' 9 r 47 nr'*i suIphobeniylethylpropylsUicyl oxides 

Pifit) ‘'Ln-steii-'?*’ ni lines from the bottom of the 

tkatef the\u If tw 

■add, the letters /- and </- should 1 ^ transposed. 
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Tbeir specific rotations were determined solutinh 

with samples which had been dried at 100°. 

Salt of c/-acid : 0 *314, made up to 25 c,c., gave a - 1-72° in a 2 aem 
tube ; whence [aju -68*5°. 

Salt of Z-acid : 0-357, made up to 25 c.c., gave^x - 1*98° in a 2-dcm 
tube; whence [a]p - 69-3°. 

The salt of the J-acid melted at 171 — 173°, and that of the 
at 181 — 183°, slight darkening occurring in both cases. In outward 
appearance and in their behaviour towards solvents, they resembled 
the salt of the cZZ-acid {loc. cit.j p. 2015). 

Cinchonidine Hydrogen Salts of the d- and \-Acids. 

These compounds vvero obtained from the normal cinchonidine salts 
in the manner described in the case of the (ZZ-derivative (p. 2016) 
The friable solids thu.s obtained were dissolved in a small quantity 
of methyl alcohol, aud precipitated by means of acetone in the form 
of microcrystalline powders. The salt of the^ cZ-acid melted at 
232 — 234°, and that of the Z-acid at 229 — 231°. 

We desire to express our thanks to the Royal Society for a Govern- 
ment Grant in aid of this investigation. 

Univeusity College, 

NO'lTIXGHA^r. 


CCIX . — Some Molecular Compounds of Styphnic arid 
Picric Acids, 

By Charles Stanley Gibson. 

Although our knowledge of the molecular compounds formsd by 
*picric acid with other aromatic substances is fairly extensive, little 
work has so far been done on similar compounds which may be formed 
by the analogous tvinitroresorcinol, styphnic acid. Noelting and Salis 
1882, 15, 1863) prepared naphthalene styphnate, and Snmmerer 
has recently described Zurich, 1907) cinuamaldehyde styphnate. 

The styphnic acid used was successfully prepared according to Mer 2 
and Zetter’s method (Ber., 1879, 12, 2037), and the followiug 
compounds have been prepared. 

Acenaphthme SlyphnaU^ Ci2HjQ,CgH(0H)2(N02)3. 

When 3-1 grams of acenaphthene and 5 grams of styphnic acid are 
each dissolved in alcohol and the solutions mixed while still warm, 
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^enaphthene ^typhn%iie pryaUllis^ out in long uekles cooling. 
It is obtiaiced pure by reciTstallisation from alcoiol ; 

0 1510 gave 14;05 c-c. Ng at f6-7° and 754 5 mm’ : N- 10-88. 

^ 18 ^ 13 ^ 8^8 requires N = 10 SS per cent. 

Acsiuipht/iene si^phnate crystallises in long, orange-coloured, doubly- 
refracting prisms, which melt at 153—154'' to a red liquid. It is 
moderately soluble in cold alcohol, and is decomposed by a large excess 
of this solvent; after several crystallisations, pure acenaphthene 
(m. p. = 95°) is obtained. In acetone and ethyl acetate it is readily 
soluble and stable, but in ether it ia partly decomposed. The 
compound is decomposed by carbon disulphide, chloroform, carbon 
tetrachloride, light petroleum or benzene. , * - 

Phenanthrene Styphnate, 0 ^ 11 ( 011 ) 2 (^ 02 ) 3 . 

This compound is prepared by dissolving 3-6 grams of phenanthi^ene 
in alcohol, and adding the solution to 5 grams of styphnic acid, also 
dissolved in alcohol. On cooling, the substance separates out, and is 
easily purified by recrystallisation from alcohol : 

O'lSOfi gave 15 -10 c.c. at 18*5° and 763*3 mm. N = 9'83. 

^20^1808^^3 requires 1^ = 9*93 per cent. 

Fkmnthrem styphmU crystallises in yellowish red, doubly-re- 
fracting needles melting at 125^126° It is readily soluble and 
btable in alcohol, acetone or ethyl acetate. In benzene it is readily 
soluble, bub the substance suffers decomposition. It is quickly 
decomposed by carbon disulphide, ether, chloroform or carbon 
tetrachloride in the cold, but more slowly by light petroleum. 

a-Broimnaphthcdene StyphnaU, ^\o^7^^'»CJ6l3:(OH)2(N02)g. ' 

On adding 4*2 grams of a-bromonaphthalene to a warm alcoholic 
solution of 5 grams of styphnic acid, bromonaphthalene styphnate is 
obtained. The compound is recrystallised from as little alcohol as 
possible, the pure substance possesses a distinct odour of bromo- 
naphthalene : 

0'1704 gave 13'6 c.c. Ng at 20*0° and 757*5 mm. N = 9*27. 

^ 16 ^ 10 ^ 8 ^ 3 requires N = 9-30 per cent, 

^'Brovwmphthalene styphnate melts at 107—108°, and crystallises 
m small, bright yellow, doubly-refracting needles. It is soluble 
la other, acetone or ethyl acetate, and is stable in these solvents. 
When light petroleum is added to the ethereal solution, styphnic 
acid IS precipitated. The compound is soluble and fairly stable in 
a CO 0 , being decomposed by a large excess of the solvent. 

romouaphthalene styphnate is immediately decomposed by carbon 
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disulphide, chloroform, or carbon tetrachloride, stypiuii^ acid 

precipitated in all cases. In benzene the decomposition * is 
rapid. 


m-N^itroaniline Styphnate^ 


NH2-C,H,-N02,0,H(OH),(NO,)^. 


This substance is formed when warm alcoholic solutions of 
molecular proportions of m-nitroaniline and styphnic acid 
mixed and the solution allowed to evaporate spontaneously 
compound is very soluble in alcohol, and is best recrystallised 
hob benzene : 


are 

The 

from 


,0'1242 gave 19-6 c.c- Ng at 16-0° and 757*0 mm. N = 18-5 q 
requires N= 18-28 per cent. 

m-Mtroaniline atyphnate crystallises in pale yellow, doubly-refract 
ing needles, which, like the corresponding picrate, tend to form in 
radiate masses. It melts at 137®, and is soluble and stable in 
alcohol, ethyl acetate or benzene. From its solutions in ether or 
acetone the compound does not crystallise well. It is decomposed 
by carbon disulphide, and to some extent by chloroform or carbon 
tetrachloride. 


m-Miroaniline Picrate, NHrCgH4*NO2,C^Hy(OH)(N02)3. 

This compound has not been previously described. It is prepared 
in exactly the same way as »i-nitroaaiIine stypimabe, and ruay be 
purified by recrystal Using from alcohol or benzene : 

0 0728 gave 12-2 c.c. at 21-0® and 761-2 mm. N = 19-48. 

requires N = 19-08 per cent. 

m-Nitroaniline pio'ate crystallises in doubly- refract ing, radiating 
needles, which melt at 143®. The crystals are of a distinctly 
deeper yellow colour than those of the styphnate, but the propertiea 
generally of the two substances show a very close resemblance. 
The crystals deposited from a benzene solution lose benzene of 
crystallisation very rapidly and become opaque. The compound is 
also readily soluble and stable in alcohol, ethyl acetate, ether or 
acetone, but it does nob crystallise well from the latter solvent. 
m-Nitroaniiine picrate is almost insoluble, and not so stable in 
carbon disulphide or carbon tetrachloride ; iu chloroform it is rather 
more soluble. liven in hot water the compound suffers very little 
decomposition.^ It is interesting to note in this connexion that 
Vignon and Lvieux, basing their evidence on the heat of solution 
in benzene oT o-nitroaniline and of picric acid compared with that 
of a preparation made by mixing picric acid with fused o-nitro- 
aniiiue, and also on a cryoscopic determination of the molecular 
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weight of the prepiration, hive quife recently (Uo.npt. rendi 1908 
147, 69) conclaaed that no combination between picric acid and 

(HiitroaDiline- takes place. 

It is continue this in7estigation. 

I wish to express my thanks to Professor W. J. Pope, M.A. 
RR.S., who suggested this work and supplied me with the materials 

employed. 

MuNicirAL School of Technology, 

Vjctoeia University of Manchester. 


CCX.— 7Ae Formation of Some Carbides. 

By John Norman Bring. 

Aithough a certain number of compounds between metals and the 
elemeut carbon has been known from quite early times, the composi- 
tion was, in almost all cases, ill-defined, and the chemistry of these 
snbstance .1 was first systematically investigated by Moissan who at 
the high temperatures made available with the arc furnace, 'succeeded 
in producing a whole series of new compounds. 

More recently the preparation of some of these carbides has 
been brought about by “thermite” reactions, and in ordinary fuel- 
heated furnaces. 

In view of the fact that the carbide-forming elements are, in many 
cases known to react with carbon monoxide and other carbon com 
pounds considerable discussion has recently been evoked as to whether 
fee elements can combine directly to form carbides in the absence of 
such gaseous impurities. 

Moi^an showed that at very high temperatures, where carbon 
to occur m the state of vapour, direct unioe with the vapour 
tenrerat,rTb*^*’ '‘s ^'icou, was possible, and that at lower 

b«b«e formation of carbides in the case of boron and silicon. 

of the- ^ “ 18 due to the metal acting as solvent 

- o ements [The Electric Furnace, London, 1904, pp 264 3741 

t"' 

has hoi ’ lo-^ger be supposed 

‘lie temperatures T’ estimation of 

elements has n,T r <=‘>“‘>ines directly with other 

>t yet apparently been carried out. 
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A clearing up of these points has, it is hoped, JMh aecojnpIished in 
the case of aluminium, silicon, and iron in the following work, which 
also includes some preliminary experiments with magnesium. 

The method used consisted in mixing intimately the purified element 
and very carefully purified carbon, obtained in a fine state of division 
and heating at a constant temperature for specified periods of time 
under diminished pressure, which, in this work, was in some cases as 
low as O'Ol mm. 

The apparatus used was of two types : (1) For experiments below 
900°, the mixture was placed in a porcelain boat, which was heated in 
a silica tabe in a platinum-foil electric resistance furnace, a thermo- 
junction being arranged alongside the tube and opposite the boa! for 
the temperature readings. The ends of the silica tube were connected 
by ground joints to glass tubes, on one side leading to a Tbpler pumpj , 
and on the other to a tube containing charcoal, which could be 
cooled by liquid air. In this way, the substance could be heated 
for several hours at a temperature constant to within about 10°, and 
as high as 900°, while the pressure remained below 0*03 mm. (2) For 
experiments above 900°, the mixture was placed in a graphite tube 
about 9 cm. long, O' 9 cm. external, and 0'6 cm. internal diameter, 
fitted in graphite end plugs, which were mounted in water-cooled brass 
holders in a tubular glass flask, the brass tubes being fitted into the 
side-tubes of the flask by means of wax. The graphite tube 
was heated by the passage of an electric current through it 
(compare Greenwood, Trans., 1908, 93, 1485), Exact temperature 
readings could be taken by means of the Wanner optical pyrometer. 
A constant temperature, which could be taken as high as 
2000°, was obtained in the middle part of the tube over a distance of 
about two- thirds of the total length, although the temperature at the 
ends was rather lower. The pressure could be kept at about 0'05 mm. 
by means of a glass tube 7 inches long and 1 1 inches diameter, filled 
with cocoanut cliarcoal, and immersed in liquid air. This tube vras 
usually attached to the neck of the flask by moans of a ground joint. 
Several experiments were conducted without the use of the charcoal 
tube, exhausting by the Topler pump alone, whereby the pressure 
obtained was not so low. Measurement of the ibw pressures was 
made by means of a McLeod gauge, which was first carefully 
calibrated. 

The carbon used for studying the formation of carbides was in the 
form of retort graphite, which was powdered in an agate mortar, 
sieved through cotton, and heated in a carbon tube resiaiiaDce furnace 
■for about half an hour * at a temperature of 1800-^2000° in a current 

•Originally designed by Hutton and Tattersou [Tran^. • h'arada-y Soc., 
1905 , 1 , 1 ). 
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^103 


o( chorine 


and then for the same time in hydrogen. Before this 


. the carbon contained 0'38, and afterwards less than U’Ol, 
l«r cent, of ash. 

Aluminium Carbide. 


Gdntz ard Masson {Compt. rend.^ 1897, 134, 187) showed that 
j in presence of a trace of aluminium chloride reacts with 

^ how moDOxid» and carbon dioxide to give ahiminium carbide 


jd alumina. 

Franck Zeit., 1898, 22, 236) prepared a small quantity of 

• carbide by beating aluminium in carbon monoxide, and also 
^•heating the metal with lampblack. 

Id the preparation of aluminium carbide in theMoissan arc furnace, 
arting ^vith ingots of the metal, the author found that the reaction 
k place chiefly by the fixation of the carbon monoxide present 
Pting, Trans., 1905, 87, 1531). 

Weston and Ellis {2Vans. Faraday. Soc.^ 1908, 4, GO) prepared 
luHiiniuin carbide by the interaction of aluminium powder and 

\nous varieties of carbon, heated in a muffle furnace, and obtained in 
onio<Ja 5 es yields as high as 66 per cent, of the carbide. 

They conclude that the air played an important part in the 

•tactions chiefly by causing oxidation of the aluminium powder and 
ihereby raising the temperature of the mixture, and if air had been 
rigorously excluded they consider that very little action would have 
taken place. 

In the work described below, aluminium was used in the form of a 
ay fine powder, carefully washed with alcohol and ether to remove 
ly carbonaceous matter, and dried at 150°. The metal, on analysis, was 
lund to contain A1 = 98’91, Ee = O'QO, and Si = 0*04 per cent. This 
xs then intimately mixed with purified carbon in the proportion 
emanded by the formula Al^Cg, and heated in the porcelain boat 

ccordirig to method 1, or in the graphite tube according to 

iiethod 2. 

After each experiment a portion of the product was examined by 
uiplefcely decompo.sing with dilute hydrocliloric acid, collecting the 
evolved, and analysing in a Sodeau apparatus, which enabled the 
^dianeto be estimated to within about 0'05 per cent. 

Premilions were taken to avoid the formation of nitric acid during 
:i‘bioa of the hydrogen. 

file results of the experiments are expressed in tabular form on 
■ 2104 . 


from these results, one can see that the reaction commences at a 
irpnalii^ly luw temperature, namely, 650°. It proceeds, however, 
>ni€what slowly, and only at about H0U° is the combination complete 
''Oh XCIIL 7 A 
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Pressure. 


Temp. 

Duration of 
experiment. 

Maximum. 

mm. 

Average. 

mm. 

Percentage 
ofAl.C,* 
in product. 

1420° 

75 mins. 

9*0 

6*0 

nearly all A1 c, 

1250 

30 ,, 

7*0 

6 *5 

1250 

80 „ 

0-05 

0*04 

48-4 

1180 

30 „ 

15 0 

9-0 

40-7 

1090 

30 ,, 

6-0 

5*0 

20-7 

970 

30 ,, 

8-0 

7-0 

<)'4 

870 

50 ,, 

2 hours 

VO 

0*8 

4-4 

750 

0*4 

0-14 

6'4 

650 

2 ,, 

0.35 

0*20 

V3 

500 

2 „ 

0-03 

0-008 

nil 

600 

20 „ 

0-12 

0-015 

nil 


* Only sonic two-thinls of the mixtuie was exposed to the temperature hn 
recorded in the case of experiiuents carried out above 900“ where the graphite tube 
was used. 


in a short lime. The product in all cases is the characteristic, 
brilliant yellow-coloured Al^Og, although, probably owing to its fine 
state of division, no crystalline structure was apparent when examined 
under a high power microscope. 


Silicon Carbide, 

The formation of this compound is stated by Moissan to take place 
when carbon and silicon are heated together in a wind furnace at a 
temperature of 1200—1400^ {The Electric Furnace, 1904, p. 264), 

Tucker {J. Ainer, Ghem. Soc., 1906, 28 , 853) estimated the tempera- 
ture of formation of silicon carbide in the electric carborundum 
furnace to bo 1700 — 1800°. 

Greenwood (Trans., 1908, 93 , 1492) found that the reduction of 
silica by carbon takes place at 1460° under a pressure of 2-6 mm., 
the product obtained being carborundum. 

Purthcr investigation of the formation of this carbide was under- 
taken by the author in order to ascertain the precise temperature of 
the direct union and to examine the possible effect of the pi-esence of 
solid and gaseous impurities. Various kinds of silicon were taken 
for this purpose, namely, that obtained by the Deville process witn 
aluminium, commercial silicon prepared in the electric furnace, ac(. 
thirdly, the same substance carefully i)urified by subsequent cheunca, 
treatment. Tins purification process consisted in grinding the st icoi. 
in an agate mortar and sieving through cotton, to obtain a 
powder. This was then treated with hot aqua regia until no ui ier| 
action took place, filtered and washed, and then treated twice 
hot hydrofluoric acid solution in a platinum dish and evapora e 
dryness. 
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Analyses of the different Varieties gave the following results : 



Deville 

silicon. 

Commercial 

silicon. 

Purified 

silicon. 

09-70 

0-10 

0-20 



0-73 




5-24 

%> 

8i0j and other impurities 

2-62 

\f 4 0 


All the experiments with silicon were conducted in the electrically 
leuted graphite tube inside the glass flask, and the product was 
ifteiavards analysed by taking a known weight, treating with hot 
ijueous potassium hydroxide to remove the free silicon, and then 
gniting at a red heat in air until no further loss in weight occurred, 
0 estimate the carbon. With impure silicon, a further treatment 
rith aqua regia followed, to remove iron, etc. 

The product remaining consisted of the carbide, SiC, which had 
^ crystalline appearance when examined under a microscope, and 
ras of a light grey colour when the purified silicon was used and 
ireeDish-black with the impure varieties. The results are given 
eioff in tabular form. 

In wperiment No. 9, efoctrolytic iron to the amount of 13 per cent, 
f th« total mixture was added to the .silicon and carbon to ascertain 
' my effect in lowering the temperature of combination was 
roduceJ. The result .showed that the presence of iron causes no 
ifference in this reaction. 


Kxpt. 

No. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


Temp. 

1100 “ 

1300 

1200 

1280 

UOO 

1200 

1310 

1400 

1240 

1340 


Duration 

of run, Natiiro of 
mins. silicon, 

12 Commercial 

30 

40 

30 Deville 

30 

35 

30 Purified 

30 „ 

30 Purified + 13% ; 
30 Purified 


Pressure. 


Maximum. Average, 
mm. mm. 

1-00 0-35 

0-15 0*10 

0-14 O'lO 

0‘02 0-02 

0-02 0-015 

Atmosphere of CO 
0-05 0-03 

0-07 0-05 

; 4-00 3-00 

5'00 4*00 


Percentage 
of SiC in 
product. 

nil 

280 

5-5 

21 

30-0 

1-2 

8-0 

30-0 

nil 

8-0 


It IS thus apparent that with highly purified silicon combination 
curs at temperatures as low as 1300^ whilst already at 1400^^ a con- 
firh materials have united to form carborundum. 

impure varieties, the reaction commences at somewhat 
temperatures. 


Iron Carbide. 

I WW -“'I boron 
‘'base elements exert a slight vapour 
s temperature {The Electric Furnace, 1904, p. 258). 

7 A 
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The union of carbon with iron in a vacuum has been investigated K 
W. C. Roberts- Austen (/. Iron and Steel Inst.y 1890, 81), 
heated together electrolytic iron and diamond dust, and found that 
i^offle combination took place at a full red heat. Ho exact 
measuremeot was made, however, and no information regarding tb« 
completeness of the vacuum appears to be given. It was accordingly 
thought it would be of some interest to carry out further experiment 
on this subject at various known temperatures, using the highest 
vacuum obtainable in the apparatus described above, and measuring 
the pressure. 

Electrolytic iron in the form of fine powder was mixed with carefully 
purified retort carbon (containing very little ash) in the proportion 
demanded by KegC, placed in a porcelain boat, and heated according to 
method 1 described above. 

After each experiment, a small portion of the product was tested for 
combined carbon by the colorimetric test, using 50 per cent, nitric acid, 
and comparing the colour with that given by a steel of known com- 
position, treated alongside in the same manner. 




Pressure. 

Percent agE 


Duration 

Maximum. 

Average. 

of combined 
carbon 

Temp. 

of run. 

Him. 

mill. 

in product. 

STO"" 

^ hours 

0-05 

0 04 

0-44 

850 

600 

3 ,, 

0-06 

0 05 

0-32 

5 ,, 

0-08 

0'05 

nil 

750 

6 n 

0-04 

0-02 

0-35 


Magnesium. 

The existence of a carbide of magnesium was first announced bj 
Berthelot, who heated magnesium powder in a stream of acetylem 
and obtained a product which evolved acetylene on treatment with 
water. This carbide was found by Moissan to be completely decompose 
at a high temperature. 

By the reduction of magnesium oxide by carbon, Slade (Tpans.! 
1908, 93, 327) showed the possibility of preparing metallic magnesi on 
by the use of a graphite retort. On conducting this reaction in i 
current of liydrogen, the metallic product was largely contaminatsi 
with a carbide which gave acetylene on treating with water. 81a 
considers this carbide to liave arisen by the interaction of acotylen 
and magnesium. .. . 

Weston and Ellis {Trans. Faralay Soc., 1908, 4, 71) . 

footnote to a paper announcing that evidence of the direct com ina 
of magiKsiuin and carbon has been obtained. . 

In the present work, it was thought that it might be po ^ 
to effect decomposition of magnesium chloride vapour at 
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^ojperatiire by means of hydrogen containing some acetylene or 
Ifn/ene vaponr by an analogous reaction to that which was found 
0 wko place between silicon chloride and acetylene, giving silicon 

Some experiments were accordingly carried out * in a carbon tube 
urnace placed horizontally, fitted in the centre with a vertical inlet 
ube, and provided with a condensing tube at the end. The carbon 
,itbe was heated to the temperature at which magnesium chloride 
■olatilises, a current of hydrogen containing benzene vapour passed 
hrougli, and magnesium chloride admitted by the vertical tube 
It. ms, however, not found possible to effect any decomposition or 
ibtoin a product which gave any considerable evolution of gas on 

reating with acid. 

The effect of heating pure magnesium powder with pure carbon 
„ a high vacuum was next investigated, using method 1, described 
.bore. It was found in all cases that the metal practically all 
listilled from the boat, leaving behind carbon, and condensing in 
he cooler parts of the porcelain tube. The product was analysed 
,v decompo-sing with hydrochloric acid, collecting the gas evolved, 
ad estimating the hydrocarbon present. Ko trace of acetylene’ 
;as in any case noticeable. On treating with hot water, a 
light evolution of gas was noticed with the product from oxn’eri- 
lent 4. 

Small amounts of a hydrocarbon, other than acetylene, appeared 
» be present in this gas, apparently showing a slight solubility of 
irbon in magnesium at these temperature.s, with the formation of 
races of some carbide other than that obtained at higher temperatures. 


£ipt. No. 

Temp. 

Duration 
of run. 

1 

050" 

30 mins. 

2 

700 

2 houi'3 

3 

1000 

45 mins. 

4 

600 

3 hoiU’3 


Pressure. 


Maximum. 

Average. 

Percentage 
of {Mg,,0) ? 

mm. 

nun. 

ill product 

0*8 

0*25 

0-85 

0-2 

0*10 

0-6 

0-20 

0*15 

0*4 

0-05 

0*04 

1*2 


ounimary and Conclusions. 

®co«._The direct union of pure silicon and carl.on in a vacuum 
« Wween 1250= and 1300°, the reaction proceeding rapidly 

^mmernal silicon containing 5 per cent, of iron and 07 per cent, 
um reacts with carbon at all temperatures above 1200'^ 

'T apparently facilitate the reaction, nor 

monoxide exert any influence between the limits of 


* Conducted by \V. Fielding. 
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a®sorpt,os 




under i 


atmospheric pressure and 0 03 mm, ; hence already below its 
point silicon is proved to combine with carbon. 

Aluminium . — This element unites directly with pure carboy 
a vacuum at its melting point (650^), forming aluminium carKi** 
(AI 4 C 3 ), and the velocity of the reaction increases with the tem ^ 
ture, proceeding rapidly above 1400'^, 

Iron . — Direct union with carbon occurs at about 700° 
pressure of about 0*05 mm. 

Magnesium . — Evidence is forthcoming to indicate the formation 
a limited extent of a new carbide below 600°, this compound ei ‘ 
some saturated hydrocarbon (probably methane) on decomposi^j^J 
with water or acids. At higher temperatures the reaction apparently 
ceases. This unstable compound is probably Mg^C, of an analogon'j 
nature to AI 4 C 3 ; the only carbide of magnesiuiQ, MgC^, hitherto 
known corresponds with the carbides of the alkali and alkaline earth 
metals. 


Finally, I wish to thank Dr. R. S. Hutton for the kind interest be 
has taken in this work and for much valuable advice and assistance 

Elbctho-Chemical Laboratory, 

Manchester University, 


CCXI . — The Relation heitveen Absorption Spectra fliid 
Chemical Constitution. Part XIL Some 
aldehydes and -ketones of the Aromatic Series. 

By Edward Charles Cyril Baly and Efpib Gwendoline Marsdo. 

In a previous paper (Baly and Collie, Trans., 1905, 87, 1332), the 
absorption spectra of benzaldchyde and acetophenone were described, 
and it was sliown that both these compounds exhibit only a very 
small absorption band, the view being put forward that the motions 
of the benzene ring wore to a very great extent restrained by the 
presence of the ketonic oxygen in the j 8 -position in the side-chain. We 
have now investigated some of the amino-aldehydes and -ketones of 
the benzene series with the view of determining the influence of the 
amino -group. From a comparison of the absorption of aniline with 
that of benzene, it is evident that the influence of the amino-gronp is 
directly opposite to that of the ketonic oxygen in the /J-position, for 
the very large absorption band of aniline would suggest that the 
dynamic activity of this compound is even greater than that 0 1 
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^nzene itself. . This fact is, of course, in agreement with the results 
by magnetic rotation (Perkin, Trans., 1896, 79, 1025). In 
. ainino'iildehydes and 'ketones we have therefore two well-defined 
flueuces brought simultaneously to bear on the phenyl group, 
iiueiy. the ketonic oxygen in the ^-position tending to restrain 
id lock up the motions of the phenyl group, and secondly, the amino- 
foup with an influence of exactly the opposite nature. 
iDascfluch as the absorption curves of these compounds all show 
.pre absorption bands, it is evident that the restraining influence of the 
e^nic or aldehydic group is more than counteracted by the 
miiio-group. 

It is interesting, moreover, to note that in these compounds 
ecerally the ortho-isomeride exhibits the greatest absorption band 
ad the para the least ; the meaning of this is not at present clear. It 
lay be pointed out that these substances are coloured- yellow, owing 
) their absorption bands being situated in the visible region of 
le spectrum. If to the solution of one of the amiuoaldehydes or 
luinoketonos in alcohol a small quantity of alcoholic hydrogen 
doride is added, the yellow colour of the solution is very much 
iteusified, and the absorption spectrum now shows a new absorption 
and nearer to the red and at greater concentration than the original 
and. In the presence therefore of very small quantities of hydrogen 
uloride, the alcoholic solution of amino-aldehydes and -ketones shows 
wo absorption bands, the principal band being unaltered by the small 
iDOimt of free mineral acid. 

The effect of the mineral acid is most pronounced in the para- 
iomeride and least in the case of the meta-compound. In Fig. 1 the full 
irve shows the absorption spectrum of o-aminobenzaldehyde, and the 
ot and dash curve that of the para-iso meride ; the upper and lower 
otted curves show the absorption of the two compounds in presence 
f l/2eq\iiv. and 1/10 equiv. of hydrogen chloride respectively. The 
reater effect produced in the case of the para-compound by 1/10 
luiv. of hydrogen chloride than by as much as 1/2 equiv. in the case 
[ the ortho-isomeride is very evident. The lower portions of both 
urves are not altered in any way by such small quantities of acid, 
'jg. 2 (full and dotted^curves) and Fig. 3 (dot and dash, dash and two 
ots curves) represent the absorption of p- and o-aminoacetophenone in 
eutral and slightly acid alcoholic solutions respectively. We give 
aly the results obtained with the ortho- and para-compounds ; the 
ssults were quite similar with the meta-isomerides, but in a less 
egree than in the case of the ortho -derivative. 

The amount of acid necessary depends very much on the nature of 
te compound, and it appears that less acid is required with the 
<ehyde& than with the ketones, and, moreover, as has already 
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been pointed out, less is required with the para- compound than with 
the two other isomeridee. The most sensitive compound is /xamino 
benzaldehyde, which develops a large and very persistent ahsorptjofj 
band with only I/IO equiv. of hydrogen chloride, and, since the band 

Fig. 1. 

Oscillation frequencies. 

2000 20 40 60 80 3000 20 40 60 80 4000 20 40 



is obtained with NjlOOO solution, so the concentration of the acid 
is only iY/ 10,000. The extreme sensitiveness of the reaction is thus 
manifest. If too much hydrogen chloride is added, the effect b 
destroyed, owing to the conversion of the compounds into the hydro- 
chlorides, which in every case are perfectly white compounds, lb® 
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m ixitnum amount allowable is of the order of 1/2 equiv. ; more than this 
causes the whole spectrum to tend towards that of the hydro- 
,>}iloride. Indeed, in the curve of o-aminobenzaldehyde with 1/2 equiv. 
of hydrogen chloride (Fig. 1, upper dotted curve), it will be noticed 

Fig. 2. 


Oscillation frequencies. 

‘J000 20 40 60 80 3000 20 40 60 80 4000 20 40 



that It does not quite coincide with the curve of the compound in 
ueiitral solution; this is owing to the partial conversion into the 
iiydrochioride. 

If the amiiiic hydrogen atoms be replaced by alkyl groups, the same 
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results are obtained, although in a less degree. This can be seen 
from the curves of ;?-diinethylaminobenzaldehyde (Fig. 2, dot and dash 

and middle dotted curves) and of 4;4'-tetramethyldiamiaob6n2ophenone 

(Fig. 2, dash and two dots and lower dotted curves). 

If the substances are dissolved in water or dilute alcohol, the above 


Fig. 3. 

Oscillation frcqumcus. 

‘2000 20 40 60 fiO 3000 20 40 60 80 4000 20 40 



effect is no longer produced on the addition of hydrochloric acid ; tbo 
spectrum merely tends towards that of the hydrochloride, although 
this latter spectrum is only finally reached in piasanco of consider- 
able excess of acid. The absorption of jo-aminobjnzaldehyde hydro^ 
chloride and of p-aminoacetophenone hydrochloride is shown in Fig. 
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(dash and two dots curve) and Fig. 2 (dash and three dots curve) 
respfictiv^oJy* 

The effect of the addition of hydrogen chloride to these compounds 
seems to be due undoubtedly to the amino- group. Some experiments 
present in progress on certain complex amino-compounds would 
support this view, for it appears that the nature of the substituent 
group in the aniline residue is immaterial. For example, the amino- 
benzaldoximes exhibit the same phenomenon as can be seen from 
the full and dotted curves on Fig. 3, which show the absorption 
of t>.aminobenzaldoxime. It would appear that the addition of the 
acid produces an increase in the amount of the residual affinity of the 
amioo-group ; in neutral solution the nitrogen atom is undoubtedly 
tervalent, and possibly the addition of the acid makes it functionate as 
a quinqnevaleut atom, so that its residual affinity is increased in 
the ratio of 5 to 3. This increase in the residual affinity, being 
as it were superadded to that of the neutral molecule, would no 
doubt account for the new absorption bands. The increase in the 
residual affinity produced by the addition of acid would account also 
for the catalytic action of mineral acid on the acetylation of amino- 
compounds. 

Conclusiom. 

1. rho amino-aldehydes and -ketones of the aromatic series in 
neutral alcoholic solution exhibit one broad absorption band. 

2. The addition of small (juantities of alcoholic hydrogen chloride 
to the solution causes the development of a second absorption bind, 
the first remaining unaltered, provided that insufficient acid has been 
added to produce the hydrochloride. 

3. This effect is most marked in tlie amino-aldehydes and further in 
the para-isomeride. It is nob produced at all in aqueous solution. 

4. The phenomenon appears to be due to the ami no -group j it is 
possible that the nitrogen atom is caused to functionate as a quinque- 
valent atom, so that the residual affinity is increased in the ratio of 
5 to 3. 

5. The results throw considerable light on the catalytic action 
of mineral acid in the acetylation of amines. 

« 

The authors wish to express tlieir thanks to the Chemical Society 
for a grant in aid of this work. 

Spectkoscopic Laboratory, 

University of Lon n on, 

University College. 
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(jQXIl.— 27^e Affinity of Certain Alkaloids for 
Hydrochloric Acid.‘ 

By Victor Herbert Veley. 

It has been observed for many years that certain alkaloids, sach as 
those of the cinchona and nux vomica groups and others, although 
containing two atomic proportions of nitrogen or two amino-residueg 
yet combine for the most part with only one molecular proportion 
of hydrogen chloride, their dihydrochlorides being obtained either 
with difficulty under special conditions, or even under no conditions, 
in the solid form. It was thought that the methyl- orange method 
could be applied to determine the proportion of hydrochloric and 
which will combine in solution with the monohydrochlorides of such 
alkaloids, and hence some insight might be obtained into the relative 
affinities of the two nitrogen atoms or amino-groups. I have at the 
outset to express my obligations to Mr. David Howard for beautiful 
samples of certain cinchona hydrochlorides, to Messrs. Burroughs, 
Wellcome and Co., and workers in their laboratories, for other samples, 
and to several friends who have also rendered assistance. 

The Gvmhona Group. 

It is well known that the salt formed directly from these alkaloids 
and hydrochloric acid is the monohydrochloride, sometimes 

called the normal salt, and that the hydrochloride, B,2HC1, sometimea 
called the acid salt, can be obtained by evaporation, under special 
conditions, of solutions of the alkaloid or mono-salt with excess of 
concentrated hydrochloric acid, or by passing the dried gas over the 
mono-salt or other indirect methods. 

Hesse {Annaleny 1875, 176, 227) and Oudemans (ibid., 1876, 182, 
51) determined the speciBc rotatory powers, [a]]>, of aqueous solutions 
of these alkaloids with different molecular proportions of hydrochloric 
acid, but drew no conclusions as to any difference between the 
affinity values of the two amino-groups. Colson and Darzens [Cornet. 
rend,y 1893, 118, 250) remarked that quinine contains a feeble basic 
function analogous to that of quinoline, and a stronger basic function 
similar to that of the amines of the ethylic or piperidine series. 
Salamonsen {Afed. Tydech, Pharm.i 1895, 7, 195, 225) regarded 
quinine ^as a true dibasic alkaloid, and the combination of one 
molecule of alkaloid with two molecules of hydrogen chloride as the 
normal salt, on the ground that if the salt were truly of an acid 
character it would not be neutral to methyl-orange, even although it 
is acid to litmus. More precise information from the physical 
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he mis try staod point is afforded by tbe determinations of Berth elot 
uid Gaudechon {Compt, rend,^ 1903, 136 , 128) of the thermo-neutrality 
vahies of the cinchona alkaloidt^, which may be summarised as follows 
heat quantity in 100 gram calories). 


Quinine and Quinidine. 

B + 2 mols. HCl. ^ =• 208 

B + 1st mol. HCl. <p = 119 

(Difference) B -h 2nd mol. IICL ^ = 89 


Cinchonine and Cinchonidine. 

B + 2 mols. HCl. (j> = 202-0 
B -I- Ist mol. HCl. 0 = 131*5 

(Difference) B -i- 2nd mol. HCl, = 70*5 


Xo values could be obtained for cinchouaminej owing to the sparing 
solubility of its salts. 

The heats of neutralisation of the former pair of bases with the first 
molecular proportion of hydrogen chloride are approximately equal to 
that of dimethylamine (<^ = 118), and those of the second pair of bases 
are approximately equal to those of methylamine 131) or piperidine 
(i^ = 135), whereas in the case of the second molecular proportion of 
hydrogen chloride the values are rather higher than that of quinoline 
((^ = 68 ), The difference in the affinity values of the two amino-groups 
is very marked. 

If the formula of Kdnigs [Annalen, 1906, 347, 232) be adopted for 
quinine and quinidine (cinchinine), namely : 


CH C 

MeO-0 
HCi 

HO N 


^CH 

CH 


CH 

HjCi'^(!^cn-CH:cH, 

— C; «HjCH, 

/ \l/ 

OH N 


^2 


and that of cinchonine and cinchouidine which differs from the above 
only in containing a hydrogen atom in the place of the methoxyl 
group, then all these four bases contain a piperidine and a quinoline 
residue, and consequently the affinity constant of one a mi no- group 
should be of the order of piperidine, ^5 = 1*58 10"^, and the other of the 
order of qiiinilino, = 10 “^. 

It was first found that the monohydrochlorides of the five alkaloids, 
quimne, (piinidine, cinchonine, cinchonidine, and ciuchonamine, showed 
no indications of hydrolysis with iV/30 or iWTO solutions (r=4 x 10^ 
andSxlO^), and thus they resemble piperidine hydrochloride in that 
their affinity constants are beyond the limit which can be detected by 
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the methyl-orange method, which is approximately of the order 
but as these alkaloids are precipitated by ammonia 
from their salts, their affinity value is less than 1 x l0~^ 

Kach of the hydrochlorides was theu dissolved in such a volume 
of NftQ hydrochloric acid so as to form an or solution 

(according to solubility) of the dihydrochloride on the presumption 
that no hydrolysis of the latter salt took place. Such 'Solutions were 
diluted after the lapse of two or three days in accordance with my 
usual plan of working, and hence the amount of such hydrolysis ami 
the affinity constants of the second amino-group determined. The 
results are given as under : 

Quinine Dihydrochlorvle—'^wo solutions were examined at a tem- 
perature of 15°: 

r=4xio-^ 

1*0 
1*9 
3*1 
4*0 

Values of 1 and 2, hydrolysis value = 31*2, i&(i 5 ) = 3*32 10“^*^. 

Quinidine Dihydrochloride—lLViO solutions were examined at slightly 
different temperatures. 

K=4xl0^. K= 2x101 r=4xl0^ r=2xl0^. 

Temp. ir. Temii. 13°. Temp. 11°. Temp. 13°. 

0- 9 1*9 3-4 7*6 

1- 8 3*8 4'5 9’5 

2 6 5-7 5*3 11-4 

Values of /J: = 0'9 and 1*9, hydrolysis values = 29 ‘7 and 281 
respectively, A;i,(ii) = 3*17 10“^^, and 4'&(i3) = 3*19 10“^®. 

It appears that quinidine is a slightly weaker base than quinine, 
bub the difierence is almost within the limit of experimental error. 

The results obtained with the di hydrochlorides of cinchonine, 
cinchonidine, and cinchonamine were practically identical with those 
obtained with the salt cf quinine ; hence it is not necessary to give the 
figures ; the only difference was that all reaction sooner came to an 
end in the case of cinchonamine. 

The conclusion to be drawn from these experiments is that the 
affinity constant of the second amino-group is rather less than that of 
quinoline (see following paper), although it was to be expected that 
the constant would be rather greater, as the piperidine nucleus is m 
the 4 ‘position with respect to the nitrogen atom. But otherwise the 
results ate in general accordance with those of Colson and Dauens 
and of Berthelot and Gaudechon, but the statement of SaUmouseu, 


K=2xl0h 
2 0 
4'0 
6*0 
8*2 


4-9 

6*9 

7-9 


V~2xW, 

8*2 

8*2 

8-2 
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that au aqueous solution of quinine dihydrochloride is neutral to 
nietbyl-orange, appears to require modification ; it is probable that the 
author used a too concentrated solution of the indicator. So far 
-IS 1 am aware, no determinations have been made of the electric con- 
ductivity of the dihydrochlorides of these alkaloids which might serve 
a further confirmation of the above results • Bredig {Zeitech, 
pkfjsikal. Chem.f 1894, 13, 289) determined the conductivities of 
quinine, quinidine, and cinchonine mouohydrochlorides, from which it 
w;is concluded that the velocity of the cinchona ion is of a relatively 
low order. It may be added that Hadrich {Zeitsch. physikal, Chem., 
1S93, 12, 476), by determinations of the specific rotatory power of 
certain salts of the cinchona group, arrived at the conclusion that 
ionisation is complete at NjlO or dilution. If, then, these 

observations, as also mine, that no hydrolysis could be detected at 
the latter dilution, are well founded, then it would follow either that 
Robertson’s view (/. Physical Ghmi.y 1907, 11, 437) is correct, that 
accurate hydrolysis values can only be obtained when the respective 
fuDctions of the base and hydrochloric acid are of a sufficient different 
order, or, what may come to the same thing, the velocity of the 
cinchona ion is so small that its detection by the methyl-orange 
method requires infinite time. 

Pilocarpine y CjQHjgOgNg. 

The investigations of Jowett, published in a series of memoirs 
(Trans., 1900 — ^1906), have shown that this alkaloid forms a stable 
]iiotjoliydrochloride, B,HC1, from which the base can be displaced by a 
solution of ammonia in excess (Trans., 1900, 77, 477), and also that 
the alkaloid aod its isomeride, zVopilocarpine, react with methyl iodide 
to form a methiodide, from which methylamine can be obtainetl, but 
110 further methylation takes place (Trans., 1906, 89, 497, 854) 
even when heated with excess of methyl iodide. The constitution of 
the alkaloid is probably represented by the formula : 

(^) 

KtCH'CH-CIL-C: 

I I ^ w 
CO~CH„ HC- 

\/ w 

o 

(Traus., 1905, 87, 797 ; compare Pinner and Schwarz, Per., 1902, 35, 
2441), or, in other words, it is a met hylglyoxa line with a lac tonic, 
namely, the homopilopic, residue attached. From these considera- 
tions it would appear that pilocarpine contains one amino-group of 
affinity value lower than that of ammonia, 1*^, = 1*7 10~®, probably the 
iiJtiduu marked -NI, whilst that of the other group, :NMe, would 
(l) (2) 
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probably be of a much lower order as associated with an acidic group 
and lienee might take up hydrogen chloride only under special 
conditions. 

I am indebted to Dr. Jowett for a sample of pilocarpine (moDo) 
hydrochloride used to obtain the following results : 

First, it was found that the above salt showed no hydrolysis (q 
Nj'IO solution by the methyl-orange method ; hence the affinity value 
of the one amino-group is greater than = l 10~^, and would be 
intermediate between this number and 1*7 10’’^ (see above). 

Secondly, the monohydro chloride was dissolved in such a volume of 
Nj'ZO hydrochloric acid so as to obtain an #/20 solution of the 
dihydrochloride, presuming no hydrolysis took place, and otherwise 
the method of procedure was similar to that used for the cinchona 
salts. 

The following results were obtained at 16° : 


8 X 10^ 
1-0 
2-1 
3-2 


F=4 xlO^ 
2*1 
4*2 
6*3 


F=8xl0^. 

4*1 

5*2 

6*3 


K=:'4xl0t 

8-3 

8*3 

8*3 


Hence ^ = 1*05 and 2*1 respectively, hydrolysis value = 65*6 and 
^jjyj = 4*24 10“^^, a value not far removed from that of creatinine. 
^^jyj = 3*6y 10“ j the two amino-groups in pilocarpine have thcr.fore 
a very widely different affinity value, being in the ratio 1 : 500,000 as 
a rough approximation, and the results from the physical chemistry 
standpoint confirm the conclusions arrived at from chemical 
considerations only : 


4 -Methylglyoxaline, 

( 1 ) 

Having regard to the relationship of pilocarpine to the glyoxaline 
series, it was thought that a study of the affinity values of the 
nitrogen atoms or amino-group.s of a glyoxaline might be a matter of 
additional interest. For this purpose, Dr. Jowett kindly supplied me 
with a sample of the above compound. The material presented slight 
experimental difficulties, iji that it appeared to retain traces of water 
or an oil, and as it was volatile at a comparatively low temperature it 
could not be dried by any heating process, but by adopting suitable 
precautions, it was believed that the necessary small quantities were 
weighed out with only a slight error. 

First, it was found that when an N/IO solution of hydrorhloric 
acid was added to an nquc'ous solution of a weighed quantity of the 
base, the point of neutrality corresponded very approximately with the 
formation of tlie monohydrochloride when luotliyl-orange was used a> 
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adicator according to the usual process of volumetric analysis, 
ben the mass of reacting salt is very greatly in excess of that of the 

^secondly, it* found that when the base was dissolved in the 
lume of i.V/20 hydrochloric acid required to form an iV/20 solution 
f the monobydrochlorzde, B,H01, such a solution showed no trace 
{ h drolysis by the methyl-orange method ; hence the affinity value 
f the grouping is greater than 1 10“'^, and is probably of the 

jrder of the aliphatic amines. 

Thirdly, the base was dissolved in a volume of NftO hydrochloric 
icid so as to form an NftO solution of the dibydrochloride, B,2HC], 
Sliming that no hydrolysis took place; the solution was very 
[troDfdy acidic towards methyl-orange, which would show that the 

€Cond grouping, 'NH-, was either acidic or that the dihydrochloride 
ras very largely hydrolysed, such as the cases of hydrazine or the 
iiamines of the aromatic amines, for example. After standing for 
iome hours, the solution was diluted to A/ 103 — A/400, and thfese 
iolutions allowed to stand for about eighteen liours. 

'The following results were obtained at a temperature of 18'’ : 


I. 

11. 

III. 

1 h 

II. 

TIL 



r=2xw. 

11 

X 

o 

V-ixlQK 


0-6 

11 

2-45 

2-3 

7 0 

11-3 

r2 

2-3 

4*9 

2*3 

8*3 

11-3 

1-3 

4-7 

7-35 

2-3 

9-2 

11'3 

n 

5-9 

9-8 





Values of k = 0‘Q, 1'2, and 2*45, corrected 0‘605, 1*21, and 2*42 
espectively ; hydrolysis value 37*8; 10-^^, As the sol u- 

jons gave results identical within the limits of experimental error 
^ith those obtained in the case of hydrazine hydrochloride, hydro- 
kis value =-37‘5 (Trans., 1908, 93, 660), the A/20 original solution 
as heated for three hours at 60° and diluted, as previously described, 
it the results obtained did not differ from those of the solution which 
ad not been so treated. The general conclusion appears to be that 
le above metbylglyoxaline behaves as a diamine; unfortunately, there 
ave been no determinations of the heats of neutralisation of this base 
?ith one and two molecular proportions of hydrogen chloride re- 
pectively, but it seems probable that the heat value for the first 
Boiecnle of hydrogen chloride would be about 100, and that for the 
jftond molecule would be less than 1 . It would obviously have been 
tetter for the purpose of comparison with pilocarpine to have 

jsamined a glyoxaline of the type 


7 B 
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Th$ Nux Vomica Alkaloids : Stryohnins and Brucine. 

Botli the above alkaloids form a crystalline hydrochloride, 
although containing two atomic proportions of nitrogen or two amino’ 
groups. So far as investigations have gone, it appears that they 
contain (i) a hydropyridine residue, (ii) a grouping convertible into 
quinoline (Hanssen, Be7\, 1885, 20, 451 ; Stocker, ihid.^ 810), aod 

(iii) a grouping , transformable by an intramolecular 

rearrangement into in that the so-called metliyl- and 

benzyl-strychnines, for example, may be regarded as betaine derivatives 
of strychnic acid (Tafel, Annalen, 1891, 264, 33; Monfang and 
Tafel, ibid., 1898, 309, 49). The thermochemical investigations of 
Berthelot and Gaudechon (Compt. rend., 1905, 140, 715) show that 
strychnine and brucine may be regarded as monobasic, although the 
latter will under certain conditions take up as many as four moieculai- 
proportions of hydrochloric acid ; their neutrality values given are as 

Brucine + 1 nriol. HCl. ^ = 112'0 
Strychnine + 1 mol. HCl. <p = 70 ‘3 

It is therefore evident that brucine is the stronger. 

It was found that the hydrochlorides of brucine and strychnine 
showed no hydrolysis by the methyl-orange method ; hence the affinity 
value of one amino-group in both is greater than 1 x 10 ‘ ; as it 
has been shown independently that ammonia in solution will displace 
strychnine but not brucine from its salts, the affinity value of one 
amino-group in brucine is greater, and in strychnine less, than 
1'7 10“^ The method of determining the affinity value of the second 
amino-group in these alkaloids was precisely as described above, and 
the following results were obtained. 

Two solutions of the monohydrochloride, dissolved in 
the required quantity of iY/20 hydrochloric acid to form a dibydro- 
chloride, were examined, and the following results obtained at 20 

8 x10b f'=4xl0b 

1-0 2‘2 

2- 1 4-2 

3 - 1 6-4 

4- 2 8*0 

Values of ;i:=l-05 and 2‘15, corrected 1-06 and 2-13 respective^ 
hydrolysis value = 66*3, hence = 10"^^ a value of ^ ^ 

of benzobetaine, 3*4 10“^^ (Camming, Froc. Boy. Soc., 1906, j 
-139) j this result appears to confirm the views of Tafel. 
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method of experiment was precisely as that used for 
5 ,trvcbnine, and the following results obtained at 20 ° : 

v=^sxio\ r=4xm 


but it was observed that all reaction sooner came to an end. 

Yalnes of k = l’25 and 2*6, corrected 1-27 and 2-55; hydrolysis 
value = 70 '4, bonce = 2-52 10 - ti. The affinity value of the second 
amiuo-^roup in brucine is approximately half the corresponding value 
of strychnine; thus the position of affairs is reversed as compared with 
the first amino-group, a result which has been independently confirmed 
by another method. However, the data obtained by the methyl-oran.re 
method confirm the general conclusions which have been arrived *at 
regarding the constitution of these alkaloids. 


Gelsemine. 

I'lie formula assigned by Cushny {Ber., 1893, 26, 1713) to tlie 
hydrochloride of this alkaloid is C, 3 H 530 ijIl„ 2 HCl ; although more 
extended investigation may possibly lead to its revision, yet it is not 
probable that the ratio of the atomic proportion of nitrogen to 
molecular proportion of hydrogen chloride would be reduced to 
equality, and therefore the alkaloid might come under the same category 
as those discussed above. An A 74 O solution of the above salt showed 
no trace of hydrolysis by the methyl-orange method ; such a volume of 
.V:20 hydrochloric acid was then added to a given volume of the 
solution so>s to obtain an xV/40 solution of a possible salt, B,4HC1. 
But on dilution and subsequent examination in the usual 4ay it 
TO found that none of the hydrochloric acid thus added had 
combined with the alkaloid ; thus proving that of the five atomic 
proportions of nitrogen, three possess a different function from the 
remammg two, presuming that Cushny’s formula is substantially 




1 ) Determinations are given of the affinity values of the nitrogen 
ms or ammo-groups of certain alkaloids which, although contain'ing 

btlnr “fogen, yet form stable com 

the Ilrw T n proportion of hydrogen chloride only, 

the^ methvl''^ application of 

^Wy differtnTorir ^ 

( ) la the case of the alkaloids of the cinchona group, the affinity, 

7 B 2 
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value of one amino-group is less than that of a hydropyridine, whilst, 
that of the other is rather lower than that of qmnoiine. These 
results are in conformity with the accepted constitution of these 
alkaloids and the thermo -neutrality values for the first and second 
molecular proportion of hydrogen chloride added. 

(3) In the case of pilocarpine, the value of one group ia intermediate 
between that of ammonia and the limit value of the methyl-orange 
method, whilst that of the other is equal to those of true amphoteric 
electrolytes. A mebhylglyoxaline was examined on account of the 
relationship of pilocarpine to these compounds ; the value of the two 
nitrogen atoms or amino-groups and its general behaviour corresponded 
with! diamino-base of the type of hydrazine. 

U) Of the Nux vomica alkaloids, strychnine and brucine were 
examined; in both cases the affinity value of one amino-group was 
beyond the limit value of the methyl-orange method, but it has been 
shown independently that the value of the brucine group is greater 
than that of strychnine. The affinity value of the second amino-group 
is of the order of value of the betaines, which accords with the 
conclusions arrived at from chemical considerations ; but, here, the 
state of affairs appears to be reversed, as the grouping in brucine has 
a slightly lower value than that of strychnine. 

I have again to express my obligation to friends, and it is hoped 
to lay before the Society in the near future a method for further 
differentiating between the basic values of the alkaloids. 


CCXUl—The Affinity Constants of Bases as 
Determined by the Aid of Methyl Orange. 

By Victor Herbert Veley. 
hitrodiLction. 

In the present communication it is proposed to give an account of 
results obtained by the methyl-orange method for the hydroc on 
of nitrogenous bases derived from cyclic compounds. ^ 

them were antecedent to those contained in my previous pu ica ^ 
(this vol., p. 6S2, et seq.), but deferred for the sake of | 

there is nothing further to add as to variation of method or imp 

ment in detail. , -U 

Since my investigations were published, Salm (Zeitsci. p 
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Clien.y ^ various indicators, and among 

them methyl-orange, for determining the affinity constants of acids; 
the process adopted by this chemist differs from mine in detail rather 
than in principle, in that he used the method commonly known as 
uesslerisation, namely a series of standard tints. My method appears 
to possess the advantage that several determinations and not one 
only can be made with the same solution, and thus the chance of error 
reduced proportionally to the number of such observations, but, on the 
other hand, Salm’s method would have the advantage over mine when 
the hydrochloric acid, either as such or liberated from a chloride by 
the process of hydrolysis, exceeds a certain amount, since experience 
has shown that a methyl -orange solution containing too many of the 
red ions (whatever their constitution) cannot be matched as regards tint 
by a length of solution containing the orange ions only. Or to state 
the caso in another form, obser rations by my method fail when the 
absorption bands A ==541, between 7) and F, and A = 504, between 
J and F, characteristic of the reddened methyl-orange, become too 

pronounced. 

The values obtained for the affinity constants of bases by my 
method are more generally in accordance with those obtained by the 
catalysis of methyl acetate or inversion of sucrose methods; -this result 
is to he expected, as in all three methods the constants are determined 
inferentially by the amount of chemical change conditioned, whether 
instantly or after the lapse of time, by the hydrochloric acid liberated 
by hydrolysis. Objections have been raised to this inferential method 
of calculation by Robertson (/. Physical Chem., 1907, 11, 437) on 
the ground that approximately accurate results can only be obtained 
if the larger function, namely, that of the hydrochloric acid, is 
sufficiently great as compared with the smaller function, that of the base. 
This eriticigm has been met by Lund^n {/. Biol. Chem.^ 1908, 4, 268) 
on mathematical considerations based on the degree of ionisation of 
each of the several constituents present in a solution of a hydrolysed 
hydrochloride. So far as my method is concerned, it would appear 
that there is a certain cogency in Robertson^s criticism, in that in the 
case of bases with affinity constants of the order of =1 x 10“® only a 
few observations could be obtained before a condition of equilibrium 
set in, ^ 

are also in fair accordance with 
od, by which the affinity constants 
obtained by Farmer and Warth 
traction method in some cases 
ly from, those furnished by other 
that results obtained by any ex- 
double convergent series, on the 


The values obtained by my method 
those obtained by the electrolytic meth 
are determined directly. The values 
(Trans., 1904, 85, 1713) by the ex 
accord with, but in others differ wide! 
methods; herein it maybe remarked 
traction method are of the nature of a 
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one hand, towards totality as regards the extracting liquid, and, on tte 
other, towards as regards the extracted liquid * The final state of 
affairs may be reached in some cases after some minutes, and in others 
after some hours, according to the peculiar circumstances of each 
case. 

The experimental results are given in Section I, their mutual 

relationships discussed in Section If, and the temperature-coefficieuts 
of certain functions deduced from my experiments and those of others 
are dealt with in Section III. 


SalU cind Solutions used. 

Some of the salts were purchased directly from reliable firms aal 
purified by recrystallisation when necessary, and I have again to 
express my obligations to the Research Fund Committee of the 
Chemical Society for a grant towards the expense. Other samples 
were presented by various kind donors, alluded to in the sequel ; others 
were prepared by adding concentrated hydrochloric acid solution to 
bases, either purchased or presented, and recrystallising the hydro- 
chloride two or three times from water or alcohol. In cases in 
which thd salts coaid not be conveniently obtained in a crystalline 
form by these methods, a weighed amount of the base was dissolved 
in an hydrochloric acid solution so as to form an iy/20 solution 

of the hydrochloride, presuming that no hydrolysis occurred ; such 
solutions were kept for a few days before further dilution, so that 
the final state of equilibrium of salt-base-acid-water, or ions thereof, 
might be reached. 

Experimental. 

Section L — Benzenoid A7nines: (1) Monoacidic bases. 


Aniline Solutions of three concentrations were 

examined, with the following results : 


I. 

11, 

III. 

I. 

II. 

III. 

F=4xl0h 

r=2xl0b 

r= 2 xl 0 b 

■ F=4xl0b 

Fx2xl0'‘. 

r=2xiot 

Temp, 15^ 

Temp. 15". 

Temp. 12°. 

; Temp. 15°. 

Temp. 15°. 

Temp. 12'. 

I'O 

2*2 

3'9 

i 5-0 

10*8 

15'!) 

2-2 

• 4-4 

8*1 

: 6-0 

12-8 

15 ‘9 

15-9 

ST 

0'6 

12 '0 

7*1 

12'8 

4-1 

8-8 

irr9 

7-9 

12-8 

15 '9 


Values of k for I ami It = 1 and 2-15, corrected l O:! and 20?; 

* The use oC chloroforin, which has also heen suggested as the eitraclivc hijmii Oj 
investigations of this kind, a|)[iears to be peculiarly open to criticism on act.oiiu 
the difficulty of maintaining this liquid free from traces of hydrocn one a > - 
readily formed by exposure to light. 
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, value = 32-2* j for III, A « 4; hydrolysis value = 31-2 j 

n 10“^® at 12^ 3-2 lO-i® at 15° r 

\s the hydrolysis values obtained at the several dilutions do not 
differ within the limits of experimental error, which may be taken as 
Jr one unit, it would appear that at a dilution of F = 1 x 10^, 
or thereabouts, either the process of hydrolysis commences to be 
reversed, or the increased mass of inactive water may act as matter 
in the way of the smaller mass of water, whibh may be regarded 
as active, a conclusion which would be in accordance with the results 
obtained in the study of the effect of water on certain chemical 
chan‘^e 3 . But with the view of meeting an obvious criticism that the 
methyl -orange method is not of a sufficient order of accuracy to 
differentiate between the amounts of hydrolysis at the several 
dilutions, the following calculations may be adduced. 

In the Arrhenius equation 

= (1 * • -V (l)j 

the value of the function hjky, for aniline from the results of the 
most trustworthy observers is (63±0’5)10^ at 15°; substituting the 
values K==(l, 2, 4)10^ respectively, and solving the equations for 
X there are obtained numbers which multiplied by 100 are 
given in column II of the table below, and compared therewith 
the values given in column III, which are obtained by my method 
without applying corrections even of the first order. 


J. 

II. 

III. 

V. 

100 a; (calc. ), 

100 a; (found). 

1 X lO-* 

32-7 at 15* 

32*2 at 12° 

2x10* 

42-7 „ 

31*3 at 1.5 

4 X 10^ 

55*6 ,, 

33*6 „ 


It will be evident that the differences of the last two values 
in column II are ten to twenty times greater than the differences 
of the uncorrected values in column III, and such result appears to be 
a sufficient answer to the criticism. 

Derivatives of Anitiiie. 

Monomethylaniline Hydrochloride, — -Two concentrations were 

examined, with the following results (temperature 18°) : 

r=8xm F=4xl0\ I ^=8x10“*. r^4xl0^. 

0-6 1-3 * 3-0 6-0 

2'5 ; 3*6 7*2 

3*7 3*6 8-0 

4*9 3*6 9'6 

As tlie iuethyl-oninge solntioii used is the same in my former work, the factors 
guen on p. 656 were used ; for each solution ami individual observer, such factors 
nubthe detei'iiiitied separately. It appears desirable to call attention to this point, 
as my method is now being applied for the quantitative determination of acid 
so iitiuns which are beyond the limit of volumetric analysis. 
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Values of and 1*2; hydrolysis value ==37*5; value 

;t, = 2-55 ^ .. . 

It appears from this result that methylauiline is a weaker bn 
than aniline; Walker (Trans,, 1898, 67, 576) arrived at an oppo^j^ 
conclusion by the inversion of sucrose method at a temperatm- 
of 60°. 

Dimethylaniline Hydrochloride. — The examination of this gajj 
presented certain experimental difficulties, owing to the readiness 
with which the base separates out on exposure of the crystals to 
air; Walker {loc. cit.) was unable to obtain any results for tjjp 
reason. 

Two samples were examined at different times with different 
methods of manipulation, but the results obtained were the same 
within the limits of experimental error ; two series of observation^ 
are given (temperature 18°) : 

• 

r=2xio''. 

1-2 2-2 

2- 4 4-5 

3 - 6 6-6 

Values of ifc = l-2 and 2'25, corrected 1-16 and 2-3; hydrolysis 
value = 36-3 ; ^6 = 2*42 10“^'^. It will be observed that dimethylanilme 
is a slightly weaker base than aniline, although all reaction sooner 
comes to an end. 

My results for the three bases given above are in the order of 
their thermoneutrality values given by Vignon [CompL rend.^ 1888, 
106 , 1668), 

Monoethylaniline Hydrochloride, — As the salt of this base and the 
diethyl derivative cannot be conveniently obtained in a pure crystal- 
line form, the bases were dissolved in hydrochloric acid to form 
an A 72 O solution, which was subsequently diluted. Two dilations 
were examined (temperature 19°) : 

r=4xl0^ r=2xl0^ 

0 - 9 1-75 

1 - 9 3*5 

27 5-25 

Values of ^ = 0*9 and 1*75; hydrolysis value = 27*8; ^j,=:4-17 10"^'’. 

Diethylaniline Hydrochloride. — No appreciable hydrolysis could be 
detected by my method, and therefore the constant is of the order 

= l X 10"7 or greater. 

This result is in accordance with that obtained by Brcdig [Zdtich. 
physikal. Ghem.^ 1894, 13, 380) by the electric conductivity method; 
his values show that diethylaniline is a stronger base than any othei 
hen 7 .enoid amine examined by him. 


V^ixW. V^2xW, 

3-6 5*25 

4*4 5*25 
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The ChloroanilvMS,—Bom^ yeB.vB ago Beilstein and Kurbatoff 
(Annctlerif 1S75, 176, 27) stated that the salts of tJie ortho'base were 
much more readily hydrolysed at a temperature of boiling water than 
those of the meta- and para-bases; the affinity constants of the 
meta- and para- bases have been determined by Farmer and Warth 
(/or. cit). 

o-Chloroaniline Hydrochloride . — Two dilutions wore examined, but 
the colour reactions were not so sharp as in other cases ; after the 
addition of three or four portions of the solution to the methyl-orange 
solution, some secondary change appeared to ensue (temperature : 

F=8xl0-*. F=4xm 

1 - 45 2 75 

2- 9 5-5 

4 ’35 8-25 


Values of i=l*45 and 2'75, corrected 1-42* and 2*83; hydrolysis 
ralu8 = 90’3; value of = 9-16 

'^■Oklm'oamline Hydrochloride . — ^Two dilutions were examined at 
slightly different temperatures : 


1 . 

r-8xl0^. 
Temp. 13^ 

. 1-5 
2-0 
4'3 


B&rits II. 

4 X 1 0^ 
Temp. 10°. 
2*7 
5-4 
7-9 


Series I. 

F=8xl0^ 
Temp. 13°, 
5-7 
7T 
8 '5 


Series IL 

F^4xl0^ 
Temp. 10“. 
107 
13*2 
15*6 


Value of h in series I = 1*4 ; in 11 = 8 3 ; hydrolysis values 87*5 and 
(3; value of ^^,i3j = 7-65 IO-12, of = 

^-Ghloroaniline Hydrochloride. — The results obtained at two dilutions 
ire as follows (temperature 10°) : 


r-Sxioi 

1- ’25 

2- 7 

3- 9 
5T 


F=4 X 10^ 
2-4 
4*8 
7-2 
9*6 


F=8x 10^. 
6*3 
7*4 
8*6 
9*9 


F=4xT0\ 

9*6 

9-6 

9*6 

9*6 


Values of /1;=1'25 and 2*4, corrected 1*23 and 2*46; value of 
;fc=l*24lo-'ii. the last number is less than that, 12*7 (corrected), 
jiven by Farmer and Warth [loc. cit.) at a temperature of 25° which 
^ou correspond with a value, 7*6 10“ii, approximately, at a tempera- 
ureof]0° ^ 


*omoam&es— The salts of th? meta- and para-bases were prepared 
a crystalline form in thb usual manner. 

m-enmmiltne HydroclUoride.—Two dilutions were examined, tbut 
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a difficulty similar to that noticed in the o-chloroanilino salt wjj 
experienced (temperature 19°) : 


r=8 X 10^ 
0-9 
1*8 
27 


r=4xl0''. 

17 

3-5 

5-2 


r=8xl0^ r=4xloi. 

37 6-9 

47 6-9 


Values of /t = 0‘9 and 1*75, corrected 0'88 and 177; hydrolysis 

value = 56’9; = 10 , . • , , 

^-Bromoanilim Hydrochloride.— results obtained (temperature 
18°) for two dilutions are as follows : 


r=8xl0-‘. 

075 

1*5 

2-3 


r=4xl0'‘. 

1*4 

3- 9 

4 - 4 


r=8xl04. V^ixW 

3-0 67 

37 67 


Values of ^-075 and 1-45, corrected 074 and 1-47; hydrolysis 

value = 46-l; ir = 2-07 10-i«. 


BenzylciTninc and the Toluidiues, 


Benzylamvne Hydrochlw'ide.—T^he hydrolysis of the salt was too 
small for accurate measurement ; its behaviour, as to be expected, 
resembles that of the aliphatic amines, which have a themoneutrality 
value equal to' it, I find myself unable to follow the line of reasoning 
of Walker (Proc. Roy. Soc., 1906, 88. 141) with regard to any 
peculiarity in the constant of the base. 

o-Toluidim Hydrochloride.— results obtained with this salt 
were given in my previous communication (pp. 657—658) as illustra- 
tive of the method ; it is therefore unnecessary to repeat them. 

m-Toluidine Three series of experiments were 

conducted with solutions of this salt, the results of which are given 
below : 


I. 

II. 

III. 

r= 4 xio^. 

K= 2 xl 0 t 

0 

X 

II 

Temp. 13 “. 

Temp. 13 ”. 

Temp. 14 ”. 

0-9 

I'S 

3 ‘6 

1-9 

3-6 

7 ‘2 

2'8 

5*4 

107 

3-6 

7’0 

14'2 


1. II. ll^' 

r-4xi0'^. ^=2x10'*. r^ixio'. 
Temp. 13 ^ Temp. 13 ”. Temp. 14 . 
a-fi 7-0 H -2 


Values of ;i: = 0’9, 1*8, 3'6 respectively; hydrolysis value 28 ij 

= 10 -«, W, = 3-9 These last values arc 

with that given by Bredig (loc. cii)^ namely, ^*6(351 -o l , ^ 

by Farmer and Warth, l0-^\ is probably too 

^-ToluidiM Hydrochloride.— concentrations were exa 
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^^juperature == 1^° but all reaction came sooner to an end than in the 
case of the isomeric salts : 


10 

■iT 

2'9 


F=2xl0^ 

1-8 

3*6 

3*6 


^=2x10^ 

3-8 3-6 

4'6 3-6 


Values of ^ = 0-9 and 1-8 respectively; hydrolysis value = 28‘1; 
= 4-5 10 '^^; this last number is more in accordance with that 
«iveB by Bredig {loo. cit.), ^ 6 ( 35 ) = 14 than that, ^ft( 25 , = 3'l 10“®, 

obtained by Denison and Steele (Trans., 1906, 89, 999, 1386) by 
tbeir ion migration method. 

^uhsiiiuted Toluidines . — The dimethyho- and -jo-toluidine hydro- 
chlorides, like the ethylanilines, cannot conveniently be obtained in a 
crystalline condition ; consequently, a similar method of procedure was 

adopted. 

Dmetkjl-o-toluidine Hydrochloride . — Two solutions were examined 

(teinp^Bature 15°) : 

F= 1 X 10“*. 2 X 10*. 

0*9 1-9 

1-9 3-9 

27 57 


Values of ^-=0'95 and 1'9 respectively; hydrolysis value=ll’9; 

'v15,-3*08 10-» 

DimeihuV^-toluidim Hydrochloride . — Condition the same as above : 


K=2xl0t 

F^lxlO*. 

r-2x 10*. 

F=lxl0*. 

0-7 

1-3 

3-6 

3-9 

1‘4 

2-6 

4-2 

3-9 

2'2 

3 9 

4-8 

3-9 

2-9 

3-9 




Values of ^-^07 and 1‘3, corrected 0‘68 and 1*35; hydrolysis 
value==8‘4, ^i,'* 5 , = 6-36 10 “^. 

The behaviour of the above substances resemble the substituted 
anilines in that all reaction soon comes to an end; their affinity 
constants have not been previously determined. 


Xylidines. 

The hydrochlorides of and ^-xylidiue were prepared from 

their respective bases and examined. 

m4-A^ndme Hydrochloride . — Two solutions gave the following 
results (temperature 15°^ ; 


r=2vjot 

1-4 

‘ 2-8 


F-lxlO*. 
2 ’8 
5-6 


r=2xl0*. 
4 '2 
5*4 


/'■=! xlOt 
8‘4 
8-4 



2130 VELEY : THE AFFINITY CONSTANTS OF BASES AS 


Values of and 2’8 respectively; hydrolysis value=: 2 j.( 

p-Xr/lidine ffydrochloride.—Two solutions were examined at 20^*. 


^=2x10^. 

I’S 

3 - 2 

4 - 9 


3*1 

6*4 

9*4 


r=2xm 


6*5 

8*6 


9 '4 
9*4 


Values of ^ = 1-6 and 3*15 respectively; hydrolysis value ^24-8. 
10"" 

iff-Cumidine Ilydrochloride.—l^wo solutions were used (temperature 
18^) ; all reaction soon came to an end : 


r=2xio^ 

0 - 7 

1 - 4 
1-4 


F= 1 X 10^ 
1-6 
2*8 
■ 4-2 


Values of ifc = 0'7 and 1-4 respectively; hydrolysis value = l0’9' 
^6 <i 8) = ‘1'S 1^^“®; rather higher than that found, 

1-7 10"® by Lowenherz (Z&itsch, physikal Ckam.j 1898, 25, 285) by tbe 
solubility method. 

Pk^nylhydTaziu6 llydrochlovidi, — Examination of solutions of tbis 
salt presented certain difficulties, owing to the separation of the base 
or its hydrate, a fact previously noted by other observers as 
characteristic of substituted hydrazines. Two concentrations were 
examined, but all reaction soon came to an end (temperature 15'^) : 

r=2xl0*. K=lxl0^. 

1*0 1*8 

1*9 38 

2*8 3*8 

Values of /fc = 0’9 and 1'8 ; hydrolysis valuer 14'8 ; A6(is) = l'62 10'^ 

a result rather higher (having regard to difference of temperature) 

than that, ^fc( 4 o) = l-6 lO'®, obtained by Allen (J. Amer. Ghem. Soc, 
1902, 25, 421) by the catalysis method. However, both results show 
that phenylhydrazine behaves as aniline, in which hydrogen is 
replaced by an amino-group (which causes an increase of basic value), 
rather than as hydrazine, in which hydrogen is replaced by a phenyl 
group. 

The separation of base alluded to above prevented any satisfactory 
results in the case of ^j-brotnophenylhydrazine hydrochloride. 
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Avdnopkenols and ihtit Derivatives. 


and ^-A^ninophewjl Hydrochlorides , — -The following results were 
btaioed for these salts under the conditions of concentration set out 


and at 'S". 


I, 


orth 0 -Salt. 


11. 


para-Salt. 

HI. IV. 


r=2xl0^ 
1.2 2-0 


V=2xW. 

0-6 

1-1 

1-6 

2’1 


r=ixio^ 
IT 
2T 
3 0 
3-0 


Values of k for I and II = 1*15 and ^*1, corrected 1*1 and 2*2 
respectively; hydrolysis value = 34'4; A: 6 (i 5 j = 2'18 10“^“; values of k 
for III and IY-0*55 and TO, corrected 0'53 and 1*06 respectively; 

hydrolysis value = 8 ‘3 ; ^6(15) = 6*6 10 
0 - and i^-Anisidine Hydrochlorides . — The results obtained with 
solutions of these salts, prepared from the respective bases and hydro- 
chloric acid, are given below : 


ortho-Salt (temp. 15"'). para-Salt (temp. 17“). 


I. 

ir. 

III. 

IV. 

r^4xiot 

r=2x io\ 

7*"= 2 X lot 

K=1 xlO^. 

1*2 

2-7 

0*5 

1*05 

2*5 

5*2 

1*0 

2*1 

3*8 

7*7 

1*6 

3T 

5*2 

7*7 

2*2 

4*2 

6*4 

7*7 

2*9 

5*2 

7*6 

7*7 

2*9 

5*2 


Values of k for I and 11 = 1*25 and 2*55, corrected 1-26 and 2*53 
respectively; hydrolysis value = 39*5; A;i,(i 5 j = l*9 10^^*^; values of k 
for III and IV = 0*55 and 1*05; hydrolysis value — 8*4; = 

57 10-9. 


0 - and ]^‘Phenetidine Hydrochlorides.— £he results obtained are given 
below : 


ortho-Salt (temp. 20°). 

I. II. 

r=:4xl0^ K=2xl0h 


1'2 2-4 

2’2 4*3 

3T 6-5 

i'l 8*5 


para* Salt (temp. 15°). 

III. IV. 


F=2xl0^ 

0*8 

1-8 

2*8 

2-8 


V= 1 X lO-*. 
1*8 
3*5 
3‘5 
3*5 


Values of *;for I and 11 = 1-05 and 2-2, corrected'l-07 and 2-15 
respectively; hydrolysis value = 33'6; ii„„, = 4-64 10-‘6; values of k 
w^IIL and IV = 0*9 and 1*8; hydrolysis value = 14, 

2*15 10 ”9^ 
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Aminoheiuoyl Alcohols of iJic Type OBz'CMeR'CHg’NJle 

These alcohols were originally prepared by Fourneau {Compt 
1904, 138, 766) by the action of a secondary or tertiary 
Tiffeneau’s cblorohydrins, OH’CMeR'CHgCl ; tlje hydrochloric^ 
their benzoyl derivatives crystallise well. Such compounds beT 
rather to the aliphatic series, but, since the date of my 
munication, MM. Poulenc Freres, of Paris, have kindly presenter*^ 
with fine, crystalline samples for the purpose of investigation Tr 
take this opportunity of tendering my thanks to this firm for thei 
courtesy and generosity. 

The most important of these compounds, (I) methylethyidim tt 
aminomethylcarbinol benzoate hydrochloride, ^ 

OBz-CMeEt-CH2-NMe2,HCl, 


commercially known under the name of stovaine, is now largely used 
instead of cocaine for hypodermic injections to produce local an^esthes' 
and other purposes, as being less toxic and safer to administer It i' 
well known that the base is precipitated from aqueous solutions even 
by very dilute solutions of borax, the soda liberated by hydrolysis 
being sufficient to upset the equilibrium between the base and hydro- 
chloric acid. Aqueous solutions are also decomposed when heated in 
a soda-glass vessel in an autoclave, the course of events being probably 
that the water dissolves out sodium silicate, which consists largely, in 
aqueous solutions, of free soda and silicic acid (Kohlrausch, WieLAnn. 
1892, 47, 756), and then the former combines with the hydrochloric 
acid. 

Besides stovaine, the hydrochlorides of the following bases m 
examined. 

II. Dimethyldimethylaminomethylcarbinol benzoate, 

OBz'CMe2-CH2-NMe2. 

HI. Methylwoamyldimethylaminomethylcarbinol benzoate, 

OBz*CMe(C5Hii)*CH2*Nke2. 

IV. Phenylmethyldimethylaminomethylcarbinol benzoate, 

OBz'CMePh»CIl2-KMe2. 

All these salts in iV/20 or A/ 100 solution showed no trace of 
hydrolysis by the methyl-orange method ; hence their basic constant is 
greater than 1 x 10“^, which is rather remarkable having regard to the 
presence of the* benzoyl grouping. 

A description of the method adopted for differentiating between the 
basic values of these several salts, and its applicability in other cases, 
is deferred to a subsequent communication. 
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(2) Diaddic Bct^s. 


been 


lencdicm^i'^^ Hydrochlorides , — These compounds have previously 
examin®^ by Bredig {loc. cit.) by the electric conductivity method j 


the writer p' 


loiiited out that they all gave a strongly acid reaction with 


1 oran^^e, and arrived at the general conclusion that they were 
. Ivsed to a greater or less degree into the monohydrochloride and 
bvdrocbloric acid (as hydrazine hydrochloride). It was thought advis- 
able to make determinations, not only with the iV/20 solutions diluted 
d'rectly but also with the same solutions heated in a thermostat for 
three hours at 60°, and then subsequently diluted (series marked T), 
put although further information was obtained by the double method, 
t the difficulty was experienced that, in the process of heating, the 
solutions turned a yellow to yellowish-red colour, the change being most 
marked in the para-derivative, less in the meta-, and inappreciable in 
the ortho-derivative. The probable explanation is that traces of safra- 
uine compounds were formed (compare Witt, .Ber., 1883, 16, 472, etc.), 
the conditions being favourable, namely, the presence of hydrochloric 
acid liberated by hydrolysis and of oxygen, whether dissolved in the 


solution or absorbed from the superincumbent atmosphere. The same 
remarks also apply to the tolylenediamine hydrochlorides, considered 
in the sequel. 

o^PkenyleTiediamine Hydrochloride . — ^Three series of experiments were 


conducted, with results as under : 


Hmcs L ^icrks II ( T). Scries III. 


'=lxl0t ^=8x10^ 

V=ixW. 

0'6 0*8 

1*3 

12 1-5 

2-8 

2 0 2-3 

4-3 

27 3-1 

5-8 

3 '5 3*9 

5-8 


Series /. Scries II ( T). Series ill. 


8x10^ F=8xl0^ 


4 '2 4-9 

5-8 

5*0 5-6 

5*8 

5*0 6*4 

5'8 

5-0 8-3 

5*8 


Values of k for series I and 111 = 0*7 and 1*45, corrected 0*71 
and 1*42; hydrolysis value — 44*4; for series III, ^ = 0'8; hydrolysis 


value =50‘0. 


m-Pkenylenediamine Hydrochloride . — Five series of experiments were 
conducted, namely, three with one and two with another sample 
of the salt, purchased at a different time ; the results of only three 
are given, and the differences in values obtained with the two samples 


were within the limits of experimental error ; 


Series 1. Berks 11, 

Series 111. 1 

Series I. Series 11. 

Series III. 

l'=8xl0t K=4xl0^. K=4xl0‘‘(r). 

! r=8xl0-*. F=4xl0^ r=4xlO^(T). 

0*8 1-4 

1*6 

3-7 7*0 

7*6 

1*5 2*6 

2*9 

4-4 8*5 

8*9 

2*3 40 

4*4 

5-2 8*5 

10*7 

3‘0 5>5 

0*3 





2134 VELEY : THE AFFINITY CONSTANTS OF BASES AS 

Values of k for series I and II = 0*75 and 1*40, corrected O ’* ) 

and 1*45 r hydrolysis value =45*3; for III, hydroir •” 

value =48-4. " 

T^-Phsuylmiediamine Ilydrochlw'ide, — The results of three series of 
experiments are given below : 


Series 1. 

Series 11. 

Series III, \ 

Series I. 

Series 11, 

Seria 111 

11 

OO 

X 

o 

F=4xl0l r=4xlO*(T). 1 

r^sxio*. 

^=4x10* K=4 x1I»t, 

0*6 

1*3 

1*5 ! 

4*5 

8*4 

i '6 

1*3 

2*9 

3-0 1 

5*1 

9*9 

7 '6 

2*1 

4*3 

4*5 

5-7 

9*9 

7*6^ 

2*8 

5*7 

6*2 ■ 

6*4 

9*9 

7*6 

3*7 

7*0 

7*6 I 

8*0 

9-9 

7*6 


Values of Jc for series I and H =0*7 and 1’4; hydrolysis value 
= 43'7 ; for series III, A = 1'5 ; hydrolysis value =47*0. 

In all the above sets of experiments with the isomeric phenylene- 
diamine hydrochlorides a slight tendency for the differences, y' - y, to 
increase was observed, due probably to a trace of hydrolysis of the 
monohydrochloride ; but as the point has frequently been alluded to 
it is unnecessary to dwell further on it. The results for hydrolysis are 
compared in the following table : 


a;. (r). 

o-Derivative 44 '4 50-0 

m-Derivative 45‘J^* 48*4 

p-Derivative 43*7 47*0 


It thus appears that the phenylenediamine hydrochlorides are, under 
the conditions of the experiment, hydrolysed nearly completely into 
the monohydrochloride and hydrochloric acid, thus ; 

ClHaK-Cgll^-NHsCl + H^O = ClHgN-CgH.^NH^'OH + HCl, 
and that the order of affinity of bases is jo ^ o, the result marked * 
being an exception not readily explained ; it was repeated with two 
different samples at two different times with concordant results. 


Diaminopkenol Hydrochlm'ide. 

As solutions of this substance commenced to turn yellow shortly 
after making up, the operations of dilution and examination were 
conducted as quickly as possible j the following results were obtained 
in two series : 


Series I. 
K=8 X lO**. 
0*7 
1*4 
2‘2 
3-0 
3*8 


Series 11, 
r=4xm 
1*4 
2*9 
4-4 
5*9 
7*5 


Series /. 

4*5 

5*2 

6*0 

6-8 


Series 11. 
K=4xl0t 
9*2 
9*2 
9 '2 
9*2 
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ViUues of h for serioo I and II =»0-76 and 1*60 ; hydrolysis value = 

47 0 . 

Xhe introduction of the hydroxyl group into an o-diaminobenzene 
appears to cause a slight increase in the hydrolysis value ; otherwise 
tL above remarks are equally applicable. 

pkenyUrieMravi^thyldiamine Hydrochloride . — Solutions of this aub- 
-tance were almost impossible to work with, owing to the rapidity with 
which they assumed a bluish- violet colour, doubtless from the formation 
of a trace of some induline derivative ; the results of one series are 


K=8xl0<. K-8xm 

0*8 3T 

1-5 3-9 

2’2 3-9 


k = 0-S; hydrolysis value = 50*0. 

Tohjktiediamine Hydrochlorides, — The. 2 : 4-, 2 :5-, and 3 ; l-derivatives 
were examined. The results kre given below : 


2 : i- Derivative. 


Series I. 

Series 11. Series 111. 

Series I. 

Series 11. 

Series HI, 

^^ 8 x 10 ^. V 

^sxioMT). r= 

:4xl0*. 

r= 8 xio\ 

II 

00 

X 

0 

V=ixW, 

0 « 

0*7 

1*5 

4.4 

4*9 

97 

1*2 

1*5 

3*2 

5*2 

57 

11*4 

2*1 

2*3 

4*8 

6*0 

6*6 

11*4 

2*7 

3*1 

6-3 

6*7 

6*6 

11*4 

3*5 

4*0 

8*2 

7*6 

6-6 

11*4 


Values of A for series I and III = 0'75 and TG, corrected 0*78 and 
1*55 ; hydrolysis value = 48*4 \ for aeries II, ^ = 1 *6 j hydrolysis value = 
500. 

2 : 5-Denvaiive. 


Series I. 

Series 11. 

I Series I. 

Series 11. * 

r-8xl0i. 

r=4xl0\ 

1 r=8xio^. 

V-^ xlO^ 

0*7 

1*5 1 

1 4*2 

87 

1*5 

2*9 j 

5*0 

10*3 

2*1 

4*3 1 

5*9 

10*3 

2*8 

57 1 

67 

10*3 

3*6 

7-2 i 

7*3 

10*3 


Values of ^ = 0'7 and 1*45, corrected 0*71 and 1*42; hydrolysis 
value = 44*4. 

Solutions of this substance, when heated to 60°, became too highly 
coloured for investigation. 


3 : A.- Derivative. 


Srria I. Series 11. Series II L 
F=8x 10MT). r= lxl0^. 
0’8 0-8 1*4 
lo 27 

,.4 4*2 

3-2 5ti 

VOL. xcai. 


Series 1. Scries II. Seric^s III. 
r=8xl0^ F^SxlOM?'). r=:4xl0^ 
3*9 4*1 7*1 

4*6 5*0 8-5 

5*4 5*9 10*2 

7 c 
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Yalues of k for series I aud III^6'76 and 1^40, corrected 0-72 
1*45 respectively; hydrolysis value = 45-0; for series III^ 
hydrolysis value = 60‘0. ' 

It will be evident from the above results that the behaviour of th 
tolylenediamines is completely analogous to that of the pheuyieuj 
diamines, in that they are hydrolysed nearly completely into the mono- 
hydrochloride and hydrochloric acid, and the change is complete if the 
solutions are previously heated. Bredig (/oc. cit.) examined the 2*4 
derivative, and his results at dilution K=s2048 point to a 
conclusion. 

Benzidine Hydrochloride — Owing to the sparing solubility of this salt 
the usual method of procedure was slightly altered ; an Y/40 iugtead 
of an A 720 original solution was prepared, and this was subsequently 
diluted. The results obtained are given below (temperature I 67 . 


0-8 

1- 7 

2- 4 

3- 1 


F=4xl0^ 

1- 4 

2 - 8 
4'4 
6-0 


r=8xl0^. r=4xl0< 

3- 9 7.4 

8-8 

4- 6 10 a 


Values of ^ = 0'75 and 1’5 ; hydrolysis value = 4G 6. 

The behaviour of benzidine hydrochloride is thus perfectly analogous 
to that of the diaminobenzenes ; my results are not in this respect in 
accordance with those of Bredig (loc. cit.)^ who concluded from his 
measurements that the salt was only slightly hydrolysed. 

Dibenzylamine and diphenylamine hydrochlorides were not sufilciently 
soluble, or gave the insoluble base on hydrolysis; the methyl-orange 
method could not therefore be applied. 


Naphthylamines. 

a- and p-Naplithylamim Hydrochlorides , — My experience in obtaining 
these compounds in a sufficient state of purity for examination was 
similar to that noted by Bellmann {^Annalen, 1891, 263, 297), and it 
appeared that the impurities present, of whatever nature, were of an 
order of value less than that deducible by a determination of the 
chlorine contents. The criterion of purity finally adopted was that 
the A 72 O solutions of the recrystallised salts should withstand heating 
for three hours at 60° without becoming discoloured, or showing only 
traces of fluorescence. The values of kh obtained were in both cases 
higher than those obtained by Farmer and Warth {loc. cit.), who give 
no details as to any special precautions adopted in the preparation of 
the salts examined. 



determined BY THE AID OF METHYL-OHANGE. 2137 


a.Salt(telBPiV). 


I. 

II. 

4 X lot 

r=2xiot 

1*2 

2*0 

2*2 

4*6 

3*1 

6*0 

4*3 

8*1 

5*4 

10*4 

6-7 

10*4 

8 0 

10*4 

9-2 

10*4 

10-4 

10*4 


B-Salt (temp. 15"), 


III. 

IV. 

F=4xl0t 

F=2xm 

1-1 

1-9 

2*1 

3*6 

3*1 

5*5 

4*1 

6*6 

50 

5*5 

5*0 

5*5 

5 0 

5*5 

5 0 

5*5 

5*0 

5*5 


Values of k for I and 11 = 1*15 and 2*0, corrected 1*08 and 2*05 
rtspectively; hydrolysis value = 33 4; ^&(,5j=2’8 (Farmer and 
Warth found '=0*99 ; values of k for III and 1^= 1*0 and 

IS, corrected 0*95 and 1*9 respectively; hydrolysis value = 29*7 

found -2*0 The 

results obtained by these writers and myself concur in showing that 
^-naphthylamine is a stronger base than a- naphthy famine. 


Vyridine Basts, 

Pyridine HydrocJdoride.^lt was found in the case of this salt that 
equilibrium of the system water-acid- base-salt was attained after a 
longer interval (two or three days) than in all other cases hitherto 
examined. Throe solutions were examined at 13° with the following 
results : 


K-4xl0^ F=3xl0^ ^=2x10* 


0-9 

1*2 

1*8 

17 

2*4 

3-5 

2*5 

3*6 

5*2 


K=^4xl0^. K=3xl0V F=2xl0^. 
2‘5 3*6 67 

2-5 3*6 8*5 


Values of ^ = 0*85, 1*2, and 1*7, corrected 0*86, 1*18, and 1*73 
respectively; hydrolysis value = 26*l ; (at F- 2 x 10^) = 1*06 lO”®. 
Luuden {Meddd. K. Vetensk. Nobelinst., 1907, 1, No. 8 

ti seq.) has determined the value of kt, for pyridine at different 
temperatures by the electric conductivities of the hydrochloride and 
acetate. The value given above is identical with that found by this 
author at 10°, but otherwise is more nearly concordant with it than 
with those obtained by Oonstam and White {Amer, Chem. 1903, 

} 6) and Goldschmidt (Zeitsch. pkysikal, Chem.f 1899, 29, 89). 
this connemon I may be allowed to remark that my determinations 
Wre mde some months before Herr Lund6n was courteous enough 
wseodmelus publications, from which I have derived considerable 
^stance; the convenience of dividing the bases into open chain and 
y c compounds has been the sole cause of my delay. 

HydTockloride.~--\Ao trace of hydrolysis could be detected 

7 c 2 
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even in most concentrated Bolutions of this salt, a result to be 
expected, as Bredig {loc. dt) found for piperidine a higher bagi^ 
constant, 10-®, than that of any other nitrogen -containing 

base ; its heat of neutralisation with hydrochloric acid is practically 
equal to that of sodium hydroxide. Piperidine has probably the 
constitution of a hexamethylene, in which one CHj group is replaced 
by the NH group. 

Coniine [Propylpi'p^ridine) Uydrochloride, — The result obtained wag 
precisely similar to that of piperidine. 

The stability of these hydropyridine hydrochlorides is otherwise of 
general importance, having regard to the number of natural alkaloids 
which are derived from a hydropyridine ring. 

a-ricoHne Hydrocldoride. — Prepared in solution by dissolving a weighed 
quantity of the base in the required volume of iV 720 hydrochloric acid. 
Only a few results could be obtained, as the limit of the methyl-orange 
method was almost reached. The hydrolysis value found at 15° was 
1-9, giving for the dilution used a value, lO"^, which can only 

be regarded as an approximation, although probably not widely re- 
moved from the true value as intermediate between those of pyridine, 
/5;ft=l*3 10"^, and trimethylpyridine, = 10"^atthe same tempera- 
ture. 

Quinoline Bases, 


Quinoline Ilydrochlovide- — The results obtained at 15° for two con- 
centrations are given below : 


r=2xl0b 

1-0 

2’0 

3-1 

4'1 

5-0 


xio^ 

1-9 

4-2 

6-0 

7-8 


K=2xl0^ 

5*9 

6*8 

7-8 

8*9 


r=ixiot 


Values of /fc - 1 *0 and 2*0 respectively ; hydrolysis value =15-6; hence 
1-63 10-9 ; this last value is in fair accordance with that found, 
= 10-», by Walker and Aston (Trans., 1896, 67, 576) by tht 

inversion of sucrose method, having regard to the difference of 
temperature of the two sets of observations. 

Tetrahydroqumoline Hydrocldoride . — No hydrolysis could be detected 
even in concentrated solutions ) the behaviour of this substance h 
thus perfectly analogous to the hydro-derivatives of pyridine. 

%Hydroxyquinoline {Carhostyril) Hydrochloride. A solution of this 
salt was obtained by dissolving a weighed quantity of the base in 
V/20 hydrochloric acid. The following results were obtained at 1 
with two concentrations : 

K=*2xl0^. r=lxlOb 

1*1 2*1 

2*0 4-0 


3*1 

4*2 


4*0 

4*0 



determined by the aid of methyd-obange. 2139 

ViUiies of i ~ 1 95 aiid 2 08^ corr6ct6d 1*03 and 2 '07 j hydrolysis 
value-=16 C; hence *6<i8) - 1 '94 10 ~^ 

The general behaviour of hydroxyquinoline as compared with 
quinoline is similar to that of ;?-ami nophenol as compared with aniline, 
in that the introduction of the hydroxyl group, although not causing 
any appreciable difference in the affinity constant, yet produces the 
effect that all reaction with the methyl-orange sooner comes to 
an end. 

' 2 Jfethylquinoline I/ydrochloride.— A Bolxition of this salt was prepared 
as abore, and two concentrations were examined at 14® : 


l '-2 s. lOt 
0’7 

1-3 
\'9 


r=ixio\ 

1-3 
2 '5 
3*8 


F=2x10^ 

2-5 

2*5 

2*5 


xKP. 

5 - 0 

6 - 2 
7-3 


Values of ^ = 0*65 and 1*28; hydrolysis value =9*9; therefore 
therefore slightly stronger than 


quinoline. 

hoQuinoUne Hydrochloride. — A solution of this salt was prepared as 
above, and two concentrations wore examined at 15® : 


r=4xio*. 

0-9 

1‘8 

2 - 9 

3 - 8 


r=2xi0'«. 

1-9 

3*9 

6-0 

8-0 


r=4xio*. r=2xi0‘‘. 

4-8 9-9 

57 — 

67 _ 


Values of ^ = 0*95 and 2*0; corrected 0*97 and 1*95 j hydrolysis 
value = 30’2; hence = 3*62 10“^®; this base is therefore weaker 
than quinoline. 

Acridims.-^i have to express my thanks to Prof. Senier for kindly 
supplying me with beautiful specimens of these bases ; my only regret ® 
is that they proved to be insufficiently soluble in hydrochloric acid of 
the concentration required for this investigation. 


Section II, — Mutual Helationskip. 

(1) Effect of Position on Isomerism. — The order of the affinity 
contotsof the isomeric derivatives of benzene is invariably p]> »i>o, 
or, m other words, the para-position presents a case of steric hindrance,’ 
but the ortho a case of steric frirtherance ; this generalisation is 
jirecbely analogous to that arrived at in the case of acids by Ostwald 
physiUl. CUm., 1889, 3, 170 ct sey.) and myself by the 
™iliyl-orange method (fJrU, 1906, 57, 147 ««?.)• The results for 

re compared in the following table : 
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Toluidines 

Dimcthyltoluidines ... 

Chloroanilines 

Bromoanilinei 

AiDiuophenols 

Anisidines 

Phenetidines 


p-Base. 

4- 5 10-1® 
6-36 10"® 
1‘24 10-1’ 
2-07 10-1® 
6-6 10 -® 

5- 7 10-® 
2-15 10-® 


7»-Ba*e. 
3-5 10-1“ 

6-58 10-1® 
9-5 10-11 


O'Pase. 

1 -52 lO'W 
3-08 lo~> 
9-16 10-13 

2-18 lO'if 
1*9 lO'ii 
4*64 10-i» 


In certain cases there is the same numerical ratio between corte- 


sponding isomerides ; 

thus OT-chloroaniline;;)-chloroaniline = 6'68 lO-'" : 12'4 10-12 = ] 

and m-bromoamlino:;)-hromoamlin0=9-5 10 “ : 20-7 10 n = ] .,2 2 ^ 
also p-ammophenol:o-aminophenol = 6'6 10 ® : 0'22 lO'® =30 ;], 
and ^^anisidine : o-anisidine = 5-69 IQ-® : 0-19 10-» = 28-o ;]. 

(2) Effect of Suhstimwn.—{a) The substitution of hydrogen b, 
bromine produces a less efiect on the affinity constant than that o( 
hydrogen by chlorine, a conclusion also analogous to that arrived at 
by Ostwald in the case of the acids. 

lb) The substitution of hydrogen by the hydroxyl, methoxyl, or 
ethoxyl groups in the para-position increases the affinity constant, but 
in the ortho-position produces but little effect. 

(c) As regards the substitution df hydrogen by hydrocarbon groups, 
whether in the amino- or hydrocarbon residue, it appears difficult 
to draw any very definite conclusion, although generally the efiect ii 
to increase the basic constant, but there are certain exceptions. 
Eredig arrived at a similar uncertain conclusion. 

Id) The effect of substitution of hydrogen by an amino-group when 
attached to a carbon atom decreases the affinity constant, the diamines 
being hydrolysed uniformly to 50 per cent., but an amino-group ' 
attached tda nitrogen atom produces an opposite effect, for example, 
"the case of phenylhydrazine as compared with aniline, which is 
analogous to that of semicarbazide with carbamide and of amine 
guanidine with guanidine alluded to in ray previous communication. 

(e) The addition of hydrogen to the pyridine , and quinohoe bm. 
produces a very great increase in the affinity constant, although, as 
Minted out above, such additive compounds may possess a different 
constitution, not readily expressible by structural formulse. 


Section II L — Ttmperaiure’Coeficients. 

KoWrausch and Heydweiller (Wied. Ann., 1894, 53,209), from their 
determinations of the electric conductivity of the Purest water a 
different temperatures (and hence the temperature-coefficien ^ 
to 18°), deilnced by means of the van't Hoff gas law a g 
equation : 


C' = 0'03373 lO-sssoo/Fj 



DETEBMIKED BY THE AID OF METHYL-ORANGE. 2141 

the ionic concentration C^ff^ or per litre. Bj two independent 
thods of calculation, they arrived at the values given in the first 
iue of the (i'lcceeding table; the values of i„ = ((;,)2 (&iDc6 
Iculated therefrom are given in the second column (compare Abegg, 
^avirti^'^9 Chem.-iechn., Vortrdge, 1903, 8, 242) ; in the 

hird colamn, certain results obtained by Lund^n (Afeddel. K, 
Yelensk. Nohdinst., 1907, 2, 16) are added. 


[ouicconceiitration/litrelO ^ 
10 "* 


0. 

10. 

15. 

18. 

0-35 

0-56 

— 

0*8 

0-12 

0’31 

0-49 

0*64 

— 

0*31 

0*46 

— 


26. 34. 42. 50. 

1’09 1-47 1*93 2*48 

1*2 2*15 3-7 6*15 

1’05(2«) — 2*94,40) 5-17 


Abegg remarks upon the rapid increase of ionic dissociation of water 
ffitb rise of temperature. 

It appears, however, that the above values can be directly calculated 
by the expression originally proposed by Harcourfc and Esson {Phil. 
Tratu.i 1895, 186, '■A, 861) for the_ relation of chemical change for* 
temperature, namely : 

dk IdT 

f = m 


kl T 


( 3 ). 


or OD integration, 

hr^kr-{riTr (4), 

which may be written in the simple/orm 

log^-logA’ = m(logy' - log2^ .... (5). 

: Iq the above equations ^3 — 5, h represents either Cjj or T 
absolute temperature, and m a factor. 

j If the value of at 0 is taken as 0'37 lO”"^ and w = ll,. and 
ia = 0 U 10 'A** and m = 22 (or preferably 22*5), then the^values at 
different temperatures appear as under : 


0. 10. 15. 

18. 

26. 

34. 

42. 

50, 

60. 

CVIO'^ 0 37 0 56 0*68 

0*76 

1*01 

1*36 

2*08 

2*49 

3*5 

ii:.10'» ... 0*14 0*31 0*47 

0*58 

1*02 

1-85 

4*3 

6*25 

12*25 

The agreement between the numbers in 

the 

two tables is 

very 


atififuctory. Hence, therefore, the logarithmic increase of ionic 
issociabion due to increase of temperature varies as the logarithmic 
acrement of absolute temperature, or, to put the matter in another 
orm, ionic dissociation of water as affected by temperature cannot be 
ifferentiated from other chemical changes, and consequently there is 
nothing remarkable in the increase of such dissociation with rise of 
em^rature. Xhe graph of logk'jiogk in terms of logT/logT is a 
traight line, and this may serve as a convenient method of ascertain- 
ng the value of for any temperature. 

But from the Arrhenius’ equation: hlh„ = {\ -x)Vlx\ if is an 
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experimental function of teniperatuTOrJ^'^wilU^ likewise be of the 
same order. In the following table/ the results obtmned by various 
observers are compared with 'those calculated by formula ^4), the 
value of the function m being deduced ; most of the observations are 
referred to a basis T— 283. 

The results are taken from the writings of Bredig, Walker, Luna^, 
myself, and others j in cases in which different workers have obtained 
slightly different results at the same temperature by applying different 
methods, the letters (i), (5), etc. are used., 


Temperature. 
Ammonia, 10"’* 

«i=2 

Trimethyl pyridine, 

10^^ 7?i=9 

Pyridine, 
w, = 14 

Aniline, 10"*”, »v-12 

o-Toluidine, 10"*”, 

?n = 13 

y-Toluidine, 10"^, 


10. 

15. 

25. 

40. 

60. 

60, 

r 1-63 

1*71 

1-87 

1-98 

— 

— Found 

VI '63 

1-69 

1-81 

1-99 

— 

"" Calc. 

/ 1-22 

1'42 

2*05 

3-05 

3-75 

— Fouiid 

\ 1-22 

1-42 

1-94 

3-01 

4-00 

— Calf. 

f 1'06 

1-41(^) 2-38(vi) 

4-25(^) G-19{A} 8-5(i)) Voml 

J 

l-06ljS) 2-00((7) 




1 I'OO 

1-27 

2-06 

4-08 

6-19 

9-n c.k 

f 2-6 (12") 

3-66(^) 4*57(^) 7-56(^) 

— 

17*1(2)} Pound 

i 

3-2 iB) 4-6 {0) 

8-1 (X>) 



2-71(12') 

3-07 

4-64 

8-34 

— 

17-7 Calc. 

r rmr){A) - 

3-2 {B) 

— 

— 

10-9(C) Found 

\ 1-5(12°) 

— 

2-6 

— 

— 

10-9 Calc. 

/ “ 

0-45(^) 1-4 (5) 

— 

— 

3 '61(C) Found 

\[0'3] 

0-4 

0-69 

— 

— 

3-42 Calc. 


The differences between the observed and calculated results are with 
one or two exceptions very small, especially having regard to the fact 
that the methods applied were in some cases very widely different. 
In the case of very weak bases of the order of value hi, IQ-ii to 
concordance is less satisfactory, but as the determination of the 
hydrolysis of 90 per cent., or thereabouts, may amount to 5 per cent, or 
even rnorq. discrepancies, especially at the higher temperature, cannot 
bub bo expected. 

It would follow, therefore, that if both h and hy, are exponential 
functions of absolute temperature, then in the thermodynamic 
equation 

= 2-3026 dlog '“A/dr . («), 

,^ = quantity of heat, i = constant of equilibrium, and, since if = 1-986 
of the unit of work in the gram-caloric (compare Nernst, Zetisd. 
EUkt^'ochem.f 1904, 10, 621) 

,^ = 4'57lMogiU/<ff . . • 

it follows that the heats of neutralisation (by the substitution 
k^^kvflh) and the heats of dissociation (by the substitution 
exponential functions of absolute temperature. These^can be direc y 
calculated for any temperature without having recourse to mean va 
the application of empirical equations : 

^ « 1 + (If + etc, 


(7), 
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. # .S' 

other firithmetical deviei^S ‘ I from giving such calculations 

of heats of neutralisation and of dissociation, as 1 am aware that 

other writers have been engaged upon them; my object is to point 

out a simple and possibly more rational method. I am indebted to 
Professor Wm. Esson, of the University of Oxford, for assistance in this 
section. 

Summary. 

/•j It is shown by a number of determinations that the methyl- 
orange method gives results which are concordant within the limits 
of experimental error with those obtained by the catalysis of methyl 
acetate, inversion of sucrose, and electric conductivity methods. If 
the last named give accurate results, then the same equally applies to 
the first. It is, of course, possible that the affinity constants of the 
ba^es may at some future date be revised, as they are deduced from the 
values of hw or which at the present time are mainly based on 
the determinations at different temperatures of the electric conductivity 
of the purest water obtained by Kohlrausch, and these in Ibeir turn 
are dependent on the evaluation of the ohm. 

(ii) Determinations are given of the hydrolysis and affinity constant 
values of some fifty bases derived from cyclic formulm ; the mutual 
relationship and effects produced by the substitution of one or more 
atomic proportions of hydrogen, whether in the nucleus or side-chain, 
by various elements or groups are discussed. 

(iii) The variation of the several constants with temperature is 
dealt with, and it is shown that in cases in which determinations of 
these constants have been made at different temperatures by the same 
or different trustworthy methods, the experimental results are in 
accordance with those calculated by Esson's formula k^jkj. = (T.^jTy^‘ 
Thus ionic dissociation, whether of water or electrolytes, cannot be 
differetktiated in respect of temperature from any other change, and is 
generally regarded as of a wholly chemical nature. The importance 
of this formula for the purpose of other calculations is also alluded to. 

Finally, I have again to express my obligations to various friends, 
who have rendered assistance by verbal or written suggestions, or 
supplied necessary materials. 


Addendum, 

Since the above paper was written, a communication has been 
received from .Herr Lunden, entitled “ Influence of temperature on 
the internal energy and free energy of electrolytic dissociations of 
Mds and weak bases ” (Meddel. K. Velmik. Nohelimt., 1907, f, 
13). In this paper, certain formula are discussed with tha 
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purpose of referring afl5.nity yalnes, as influenced by temperature to 
thermodynamic laws. The equation given is : 

log^iat^Tl - 

in which J7= internal energy, also a function of T with two constaats 
namely, U=f{ab’^)t and the simplest, as also that most in accordau * 
with observations, is U~ o + 

It. will be noticed that the left-hand side of the above equation (1 \ 
differs from mine, logio^n “ tbe text, only in 

degree, whilst the right-hand side refers the difference of affimt 
values to thermodynamic laws, and thus takes matters one Rt 
further than that given in the text, namely, wflogjgT'j - logj^f ). ^ 

As I was aware from private communications that Herr Lunden 
intended to take up the subject of the heats of dissociation and 
of neutralisation with reference to affinity values, it 
equitable that this part of the subject should be left to him. 

^ ’ V. H. V, 


CCXIV . — Organic Derivatives of Arsenic. Part 1, 
Dicamphorylarsinic Acid. 

By Gilbert T. Morgan and Frances M. G. Micklethwait. 

The organic derivatives of arsenic have of late received increased 
attention owing to the discovery that certain of these substances are 
of therapeutic value, and, owing to the successful application of 
sodium p-aminophenylarsonate ('*atoxyl”) in this connexion, niacy 
experiments have recently been made with the object of obtaining 
similarly constituted compounds. In these researches the arsenic 
has been generally, although not invariably, employed in the form of 
arsenic acid. Considered as a synthetical agent, arsenic acid has the 
disadvantage of being hydrated and not very miscible With the 
ordinary organic media. On the other hand, arsenious chloride is easily 
obtained in the anhydrous state, and is readily miscible with non- 
hydroxyl ic solvents. Moreover, on account of its volatility, any 
excess of this reagent can often be removed by distillation. 

The experiments of Michael is and his collaborators (Anncdm^ 1892, 
270, 140; 1901, 320, 271 ; 1902, 321, 141) have shown that 
arsenious chloride may be employed as the vehicle for introducing 
s^senic into aromatic nuclei. 

The authors have examined the action of arsenious chloride on 
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of a very diflamilar type, in the present communication 
the wish to record the results obtained in the case of camphor, 

This ketone was employed dn thd form of its very reactive sodium 
derivative, a substance which was first employed as a synthetical 
i^ent by Haller {Cimpt rend., 1891, 112, 1490; 1892, 113,22), 
more recently by Forster (Trans., 1901, 79, 987). 

Xhe condensation of arsenious chloride and sodium camphor was 
effected in dry toluene, and from the product of the reaction caustic 
alkalis extracted an acidic substance, the composition of which 
corresponded with the empirical formula CaoHg^O^As. 

Titration with standard caustic alkalis and the formation of a 
filver salt, CjoHsoO^AsAg, and a cadmium salt, C^oHgoOgAsgCd, 

indicated that the substance was a monobasic acid, CgoHj^^O^AsH. 

Further evidence as to the constitution of the acid was gained 
by a study of the products of its hydrolysis. The acid is not affected 
by prolonged boiling with aqueous acids or alkalis, but, when fused 
it a moderate temperature with potassium or sodium hydroxide, 
camphor (2 mols.) is eliminated and the corresponding alkali arsenate 
(1 mol.) is produced. This hydrolysis, 

C^oHaoO^AsOgNa + 2NraOH = 4* Nag AsO^, 

takes place quantitatively, and shows unmistakably that the compound 
is dicamphorylarsinic acid * having the constitution 


p 

^CH-“As— CH^ 
^CO 




A further confirmation of this formulation was afforded by the 
formation of a somewhat unstable chloride, {Cif,H^^O) 2 AsO'CI, produced 
by the action of phosphorus pentachloride on the alkali salts' of 
the acid. 


The authors wish to reserve for the present the study of the 
action of arsenious and other inorganic chlorides on organic compounds 
containiag the group CHg-CO. 




Mt should *be noted that the expression “ camphoryl ” has been used in the 
literature to indicate the threj following groups : 

CO- .CO- 

CsHj/ C,H / 

^CO- \C0-0H. 

ill) (III.) 

The antbors feel justM employing eamphoryl” for the first of those radicles, 
terminology usually adopted, the acidic radicle (II) 
this r n ‘^^^‘^Pkoroyl” or some similar name ending in “oyl.” In 
already laid down in the case of the groups 
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Expebimental. 


Seventy-five grams of camphor were dissolved in 200 c.c. of 
toluene, and converted into sodium camphor by the addition 
grams of sodium. The precipitated sodium derivative, suspen^e^j ■ 
200 c.c. of fresh toluene, was slowly treated with 38 grams of arsenio**^ 
chloride diluted with about twice its bulk of the same solvent 
mixture being thoroughly shaken and cooled. The condensation tojk 
place with considerable generation of heat, and a remarkable series of 
changes occurred during the addition of the chloride. At first the 
mixture acquired a jelly-like consistence, and gradually assumed 
deep crimson hue. This colour slowly faded while the mixture 
regained its fluidity, until finally it consisted of a yellow, mobile sob, 
tion with a pulverulent, white precipitate of sodium chloride. After 
one hour, the mixture was warmed on the steam-bath, and throughoat 
the experiment moisture was excluded. 

The mixture was now poured into water, and extracted with hot 
aqueous sodium hydroxide. The alkaline extract, when cooled and 
acidified with hydrochlorie acid, furnished a brownish- white pro- 
cipitate, the yield of which was about 10 per cent., calculated on 
the weight of camphor employed. 

This acidic product was crystallised from benzene, when almosl 
colourless crystals were obtained. Further crystallisation from 
alcohol gave transparent, colourless, highly refractive, obliquely 
truncated prisms melting with decomposition at 266°, This decom- 
position point was, however, considerably lowered when the acid was 
heated for some time at 150° : 


0-1300 gave 0*2752 COg and 0*0930 lifi, 0 = 57*72^ H=7‘95. 

0*1418 „ 0*3038 CO 2 „ 0*0982 HjO. 0 = 58*41 ; H = 7*69, 

0-5132 „ 0*1984 MggAs^O^. As = 18-71. 

CojjHg^O^As requires 0 = 58*53 ; H = 7*56 j As = 18*29 per cent. 

0-8870, titrated with standard sodium hydroxide solution, required 
0*08604NaOH. The monobasic acid, CgoHggOglAsO'OII, requires 
0-08653 NaOH. 

0*4890, in 25 c.c. chloroform in a 2-dcm. tube, gave 0 “ +7*3°; 
whence [apD -i- 186*6°. 

Dicamphorylarsinic acid^ (0^oH^^O)2AsO*OH, is almost insoluble in 
water or petroleum ; it dissolves more readily in benzene, and is freely 
soluble in chloroform or alcohol. From the last of these solvents it 
separates in lustrous, colourless crystals. In titrating this sparingly 
soluble acid, a weighed portion, dissolved in benzene, was shaken up 
with water containing phenolphthalein, when a sharp end-point wfls 
obtained with either A/S-sodium or A/2-potas8ium hydroxide. 
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The salts of fclie a^ali'metals and ammoniuin are extremely soluble 
I water or alcohol. The calcium, strontium, barium, nickel, and 
”halt salts are not precipitated in aqueous solutions; the ferric, 
^ercuric aud cupric salts are almost insoluble in water. 

Silver dicamphorylarsinate, (CioHi50)2AsO'OAg, was obtained as a 
white sparingly soluble precipitate from sodium dicamphorylarsinate 
silver nitrate; it was amorphous at first, but slowly became 
crystalline, this change being accelerated on warming the mixture : 

q- 1398 gave 0'0287 Ag, Ag — 20*53. 

C2oH3o04AgAs requires Ag = 20*88 per cent. 

■ Cadmium dicamphorylarsinate, [{OioHi50)2A802]2Cd, separated as a 
sparingly soluble, white, crystalline compound on mixing strong 
aqueous solutions of cadmium chloride and potassium dicamphoryl- 
arsinate : 

0*4316 gave 0*0570 CdO. Gd = 11*40, 

C4^Hgo08As2Cd requires Cd = 12*17 per cent. 

From aqueous solutions of its salts, dicam phorylarsinic acid is set 
free by acetic acid, but only a very slight #precipitate is produced by 
carbonic acid. Dicampborylarsinic acid does not yield an oxime on 
treatment with hydroxylamine in hot aqueous or alcoholic solutions. 

Dicamphorylarsinyl chloride, (C^gHi50)2As0’Ul, obtained by the 
ioteraction of potassium dicamphorylarsinate and phosphorus penta- 
chloride, separated from chloroform and benzene in colourless 
crystals melting at 158^^ : 

0*2158 gave 0*0646 AgCl. Cl — 7*41. 

C2 oH 3 (j 0301 As requires Cl = 8*28 per cent. 

This substance is very sensitive to moisture, and is rapidly decom- 
posed on exposure to the atmosphere ; its specific rotation, taken in 
dry chloroform, gave [a]o +106°. 


Hydrolysis of the Alkali Dicamphorylarsinaies. 

Although stable in hot aqueous solutions, the alkali dicamphoryl- 
arivsiuates, when evaporated with excess of caustic alkali until the 
mixture assumed a syrupy consistence, underwent hydrolysis with the 
liberation of camphor and the formation of an alkali arsenate. The 
camphor was evolved quantitatively, and in one experiment 97 per 
cent, of the calculated amount was collected and identified by its 
aieitiug point, specific rotation, and conversion into camphoroxime (m. p. 
118 }. Ihe alkali arsenate was identified by conversion into copper 
arsenate, and also by precipitating the arsenic acid as magnesium 
ammonium arsenate. 
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When heated at 300°, dicamphorylarBinic acid and its alkali 

underwent complete decomposition. 

The authors desire to express their thanks to the Govi 
Grant Committee of the Royal Society for a grant which has 
defrayed the expenses of this investigation. 

Royal College of Science, London, 

South Kensington, S.W. 
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CCXV . — Study of the Constitution and Properties of 
Rhodanides of Inorganic Radicles, Part L 
By Augustus Edward Dixon and John Taylor. 

It is well known that certain more or less electronegative atomic 
complexes, for example, CNS, CXO, CN, or NOj, may yield with a 
given electropositive orgadfc radicle in each case two isomeric com- 
pounds, the isomerism of which is conditioned by the mode of attach- 
ment of the particular atomic complex. Thus the chemical differencea 
between the two forms of ethyl rhodanide, C 2 Hg(CNS), are satis- 
factorily explained by the constitutional formulae Et*S'C:N and 
Et'NXiS respectively. 

Our knowledge regarding the combinations of distinctly electro- 
negative organic radicles with such electronegative atomic complexes 
is confined in effect to the series of compounds derived from carboxylic 
acids, Here no case of isomerism has yet been observed, the same 
being true with respect to the combinations of hydrogen and of the 
metals with the atomic complexes just mentioned y for instance, do 
isomeride is known of hydrocyanic acid or of potassium thiocyaoate. 
Ammonium thiocyanate, it is true, has the same molecular composition 
as thiourea, NH 1 C(SH)‘NH 2 , but the production of the strict 
isomeride, namely, ammonium fso thiocyanate, NH^'NICIS, still remains 
to be accomplished. 

Rhodanides of the carboxylic acids may be prepared by the action 
of^a suitable metallic thiocyanate on the corresponding acylogen, for 
instance : 

2CH3‘C0CI Pb(SCN)2 - PbCla + 2CH3*CO{CNS) 

(Miquel, Jnw. chim. phys^y 1877, [v], 11, 295). Of such compounds, 
thirty or so have now been prepared. 

Since by direct union with an alcohol these rhodanides yield the 
corresponding acyl-substituted ihiocarbamates, and with primary or 
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; 5 econ<Jary nitrogen &a6<W( the corresponding thiocarbainides or 
thioureas, they must presumably be classed as thiocarbimides, E*NCS. 

Not infrequently, however, the two forms of change, namely, 
thiocarbimidic union and thiocyanic decomposition ; 

X'CO(CNS) + ^T-NHg^X-CO-lflH-CS’NHY 
«Dd X-CO(€NS) + Y-NH^ « X-CO-NHj + H-SON, 
occur concurrently, the relative extents being determined by various 
external conditions (Doran, Trans., 1905, 87, 331; Dixon and 
Hawthorne, ihid,^ 1906, 89, 468), from which it might be imagined 
that the rhodanide constitutes an equilibrium mixture of thiocyanate 
aud thiocarbimide in ratios determined by these conditions. 

This however, is not the case, for the molecular refraction of acetyl 
rhodanide is sensibly constant between 13*^ and 75'", and the refraction 
value of its CNS-group is equal to that determined by experiment for 
various thiocarbimides, whilst differing widely from that found for 
aliphatic thiocyanates (Hawthorne, Trans., 1906, 89, 536). 

Furthermore, it has been observed that when a-acetyl-66-diphenyb 
thiocarbamide, CH 3 *CO*NH*CS*N(CqH;.) 2 , ig caused to dissociate 
iuto its coDstituents, namely, diphenyiamilie and acetylthiocarhimide, 
CHg'CO'NCS, the latter is identical with ordinary acetyl thio- 
cyanate," this chemical evidence going to confirm the conclusion 
already reached by Hawthorne on purely physical grounds. Careful 
examination of the properties, both physical aud chemical, of several 
different acyl rhodanides has served to corroborate the view that, 
although these compounds may be caused to yield thiocyanic acid by 
hydrolysis, they are nevertheless thiocarbimidic in constitution (Dixon 
and Taylor, Trans., 1908, 93, 691). 

Whether an acyl thiocyanate is formed, even temporarily, from a 
strongly acid chloride and a metallic thiocyanate seems doubtful; 
thus Miquel observed (loc. cit.) that when benzoyl chloride is added to 
alcoholic potassium thiocyanate, maintained at 0^, the organic pro- 
duct of the interaction unites with the alcohol to form a substi- 
tuted thiourethane, and hence, presumably, consists of benzoylthio- 
carbimide : 

COPh-NCS + EfOH = COPh-N'H-CS-OEt. 


Why acyl radicles should be so reluctant to enter into thiocyanic 
combination it cannot at present be stated with certainty. Disposing 
causes, however, may be suggested ; for instance, the similarity in 

constituent groups. Even amongst 
undoubted thiocarbimides of this class, the union between the acyl and 

sundered ; thus, so well 
tknT« " “““‘‘‘■buuide as that of benzoyl gave with alkali more 
per cent, of its contained sulphur in the form of thiocyanic 
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acid, and, what is still more remarkable, when treated with alcohni 
ammonia yielded more than 50 per cent, of its sulphur as ammo ■ ^ 
thiocyanate (Dixon and Taylor, loc, cU.). Amongst purely hyi^ 
carbon thiocarbimides, this elimination of the rhodanic group jg 
known to occur j in fact, it does not usually happen even 
hydrocarbon thiocyanates, which tend to yield merqaptans and the 
like. 

Again, transformation of the 'SON group into 'NCS is by no meanj 
uncommon, even when the associated radicle is not definitely electro- 
negative, as in the case of allyl thiocyanate. If conjoined with 
distinctly acid radicle, and hence but loosely held, the rhodanic gro 
could still more readily alter its mode of attachment, and would pr^ 
sumably do so in whatever manner leads to the most stable kind of 
union between the two constituent groups. As to electrical character 
it is not very easy to compare the two configurations of the rhodanic 
complex. But seeing that the thiocyanates of the alkali metals are 
neutral saline compounds, the residue 'SON must be strongly electro- 
negative, and in this respect comparable with the residues of the 
mineral acids. On the other hand, the known combinations of the 
group 'KCS do not appear to be saline, nor does it unite with the 
metals of the alkalis or alkaline earths ; on these' grounds, at least 
the group 'NOS may be considered less electronegative than the group 
•SON. Consequently, if a strongly acid radicle is conjoined, even for 
the moment, with the group 'SON, the latter might pass rapidly into 
the more electropositive configuration 'NCS. On similar principles, 
the rhodanic group if transferred to a distinctly electropositive 
radicle, such as K, Na, etc., may be compelled to assume the form, 
•SON. This would seem to be the case, for when acetylthiocarbimide 
is treated with sodium ethoxide in presence of benzene, the actioa 
takes place as follows : 

Ac-NCS -b Na'OEt = Na*SCN + AcOEt 


(Dixon, Trans., 1904, 85, 353). The rhodanic group of acetylthio- 
carbimide, which is desulphurisable by alkaline salts of lead or silver, 
is transferred, not to the ethyl, but to the sodium, and when there 
attached, has lost the property of becoming desulphurised ; had it 
passed (as ‘NCS) to the ethyl group, the new rhodanide would have 
been desulphurisable ; presumably, therefore, the configuration of the 
group is changed. 

Since alkalis and alkaline nitrogenous bases tend to hydrolyse the 
acyl thiocarbimides with production of thiocyanic acid, whilst non- 
alkallne bases, such as the primary arylamines, have much less effect 
in this way, it might be anticipated that still more feeble bases— 
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instance, as diphenylamine — would show even less power to 
e bydi’olysis, and, concurrently, more to enter into thiocarbamidic 
Adequate material on which to judge is still wanting, but so 
be learned from the behaviour of acetylthiocarbimide, this 
to be the case (compare Doran, Trans., 1905, 87, 341 j Dixon 
^Hawthorne, cit ; Dixon and Taylor, loe. ciL). It seems, 
^foj-e uofc improbable that what conditions the ‘Hhiocyanic” 
position of acyl thiocarbimides is not any reluctance on the part 
f the *NCS groups to enter into ordinary thiocarbimidic reactions, 
rather the tendency of the electropositive material offered for 
tnbiuation to seize instead directly on the electronegative group of 
the thiocarbiinide, and so to liberate its rhodanic radicle. 

If it be true that strong electronegative character in an organic 
Ytiicle may entail the attachment of the rhodanic group solely as 'NOS, 
it is reasonable to anticipate the existence of a similar mode of union 
amongst the rhodanides (at present known as “ thiocyanates ") of well- 
uiarked non-metallic radicles. 

Hitherto but few noh-metallic rhodanides have been prepared, the 
ottly certainly known examples being the thiocyanates of phosphorus, 
Hlicon, and arsenic (Miquel, loc. cit.), together with phosphoryl 
“thiocyanate ” (Dixon, Trans., 1901, 79, 541). The silicon derivative 
has been re-examined carefully by Emerson Reynolds, who concludes 
fraos., 1906, 89, 204) that it is really a thiocyanate ; on the other 
and, the phosphorus and phosphoryl compounds have been studied 
D some extent from the chemical point of view by one of the 
resent writers (Dixon, loc. ciL), with somewhat different results. 

The latter study has now been resumed, in the hope of learning by 
hysical methods something further as to the constitution of these 
wo rhodanides. To this end, the molecular refractions have been 
aeasured, but, since the inferences drawn rest on the interpretation of 
he numerical results, it seems desirable to indicate by reference to 
ther cases how the experimental figures have boon applied towards 
he solution of tho problem. 

Using the molecular refraction obtained from the formula : 




p(md-i) 


d- 


where » molecular weight, ju.d = index of refraction for the spectral 
hue, X), and d— = density at referred to water at 4°, Hawthorne 

iound (loc, c^^.) for methyl and ethyl thiocyanates at the ordinary 
temperature the figures 32‘1 and 40*2 respectively. These, less 9*0 and 
VOL. xciii 7 D 



2152 DIXON AND TAYLOR : STUDY OF THE CONSTITUTION aKd 

16-7 — the refraction values for CHg and gave as the effect o( 

•SON, 23 1 and 23 '5, or a mean of 23-3 units. 

Ethylthiocarbimide and allyUbiocarbimide gave at 15°, after deJuctioQ 
of the calculated values for the hydrocarbon radicles, 28'0 and 27-63 
for ‘NCS, and benzylthiocarbimide, after deduction of the menu value 
observed for (obtained from chlorotoluone and from benzyl 

chloride), gave 27 ‘84, or a mean refraction effect for ’NCS of 27*82 
When this method was applied to ace jl rhoJanide (Mj, at 20^ = 45-ij^ 
the value 17‘8 for acetyl being deducted, the difference, 28-3, Uy^ 
near to the above figure for 'NCS that he decided in favour of the 
constitution represented by the formula CHg’CO'NCS. 

The mean of all these values for -NOS is 27 ‘92, which differs bj 
roughly one-third of a unit from the highest and lowest obtained. 

Cyclic thiocarbimides, for some reason not yet understood, give 
results far in excess of the calculated numbers. It is possible, never- 
theless, by determining the effect of the cyclic group in coujunction 
with CNS in a known compound, and by allowing for the former, to 
ascertain the refraction value of the rhodanic group when conjoined 
with similar benzenoid radicles. Thus, if from the mean number foi 
phenylrhiocarbimide, namely, about 77*6 (Nasini and Scak, Gazz^Ua 
1886, 16, 70 j Berliner, Diss., Breslau, 1886), there be deducted whal 
tbe present writers consider the most probable value for *NOS, DaiD0lv 
28‘1 the difference, 49 ‘5, represents approximately the refractiot 
value of the phenyl group in such combinations. For example, it 
found (Dixon and Taylor, Trans., 1908, 93, 692) that for o-teiyltliio 
carbimide, Mj, = 85-8 ; this, less 49‘5 (Ph) and 7‘7 (CH,), gives 28-6,8 
number not far from 28'1, the above “most probable value "foi 
•NOS. 

Benzoyl rhodanide gave {loc cit) Mp * 85-7, which, less 49-5 and 
8-5 (Cgllj and CIO), leaves 27 '7 ; from this it was concluded that ik 
substance is a thiocarbimide. In like manner, carboxymethyl aad 
carboxyetbyl rhoJanides, 003&Ie‘(CNS) and C03Et*(CNS), wheucou 
pared with acetylthiocarbimide on the lines indicated, gave for tk 
‘NOS group the figures 28-7 and 27*9 respectively; of the sem 
values given above for -NOS, the mean is 28-1, a number differir^ 
approximately by one- half unit from the highest and the lowest 
Considering the difiiculty of obtaining and of preserving these substance, 
in a pure condition, that in calculating the molecular refractioi 
the specific refraction (ix^ - 1/i), and hence the experimental error ii 
its determination, may have to be multiplied by very krge number 
(over 160 in the case of benzoylthiocarbimide), and lastly, that t 
end results are but difference.s depending ultimately on the precumi 

* The atomic Tjfracticus used were: 

H = 1-306: C' = 5 092 ; C;0 = r2-25; 0" = 3-426; 01 =9 m 
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which the other factors are measured and on a constant value 
I, eing obtained by these different combinations, the concordance of the 
arious refraction values for the hhiocarbimidic group seems reasonably 

close. 

Whilst, then, the results are obviously no more than mere approxi- 
mations to the exact figures (if, indeed, there be definite values at all), 
serve, nevertheless, to show that the group -NCS exerts on light a 
tolerably constant effect, which is measurably different from that pro- 
duced by the isomeric configuration -SdST. To ascertain whether the 
refraction number, about 23*3, already obtained for the latter holds in 
the case of other than purely aliphatic hydrocarbon radicles, we have 
now examined benzyl thiocyanate, the molecular refraction in alcoholic 
solution being calculated from the formula : 




where /i, /i', and = indices of mixture, substance, and solvent 
respectively for the D line, and d, d\ and = densities corresponding, 
f being the weight of substance in 100 parts by weight of the mixture! 

The mean of two determinations in solutions containing respectively 
about 11 and 13 per cent, of thiocyanate was 75*7, This less 52*3 
for the benzyl radicle (see above), leaves for the -SON, 23-4, a figure 
agreeing closely with the mean value obtained in other cases, namely, 


On the basis, therefore, that a refraction number for the rhodauie 
group of about 23*3 units on the above scale implies the configuration 
•SCN, and that of about 28 ’1 units the configuration 'NCS, we have 
examined the supposed thiocyanates, P(SCN )3 and PO(SCN) 3 . 


Phosphorus Trirhodanide, P(ON’S) 3 . 

The preparation of this compound having already been described 
(Dixon, loc. cit.), details of the procedure are unnecessary. Instead, 
however, of ammonium thiocyanate, the hygroscopic character of 
which entails some difficulties, the corresponding lead salt was 
employed. It may be noted, also, that the bumping and frotliin« 
during distillation, which are always more or less troublesome, are 
MDsiderably lessened if the phosphorus trichloride is freshly distilled 
before use. 

The boiling points previously recorded were confirmed, a speoimeu 
wicyectified distilling at 164-1 C5- under a pressure of 16 mm.: 
» density given before as 1-487 at 1574° (different specimens when 

^“’‘"tilled gave also 1-483 and 1-488), was now 
'“"Milt 1574 " to be 1-483. 

Tbs refractive index of the oil approaching very nearly to the limit 

7 jj 2 
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of the highest prism in the Pulfrich refractometer employed, its 
was determined by the method of mixture speclBed above. In this way 

was found to be 1*71739 at ; whence Mj, = 99*17. 

The refractive index of phosphorus trichloride, as determined hy 
Gladstone and Dale {PhU. Trans., 1863, 153, 341), when combined 
with the careful determinations of its density by Thorpe (Trans., 1880, 
37, 334), gives for Mj, at 28*5° and at 38°, 44*96 and 44*97 respect 
ively. This we checked, finding for /ad at 150° the figure 1 5152 j 
wlience Mu = 44*7. A determination by Naaini and Costa (/V5. 
ht. chhn. Roma, 111, 1891). gives by interpolation for the D-linethe 
value 45*2 ; the mean of these three is 44*95. The refraction of the 
three chlorine atoms being in round numbers 3 x 9-9, or 29*7, the 
difference for the phosphorus is 15*25. 

Deducting now from the molecular refraction oF phosphorus tri- 
rhodanide the above value for phosphorus, we have for the joint total 
effect of tho three rbodanic groups 99*17 - 15 *25 = 83 *9 2, or, assuming 
them all to be equal, about 28 units for each. 

So far, therefore, as this purely physical method of examination may 
be relied upon as affording evidence of chemicil structure, the con- 
clusion seems justified that phosphorus brirhodanide is noi a thio- 
ci/anate (M^ for which would be about 85*1 units, instead of the 99*2 
found), but a thiocarhimide. 

Chemical evidence to the same effect, as might be anticipated, is 
more difficult to secure. For, as it has been mentioned already, the 
rhodanides of negative organic radicles invariably may be hydrolysed 
with formation of thiocyanic acid ; and it is doubtless by reason of 
the ease with which in many cases this change takes place that such 
particular compounds as show the reaction have generally beeo 
accepted as thiocyanates. But, since the mere production of thio- 
cyanic acid by hydrolysis is plainly insufficient to characterise a given 
organic acid rhodanide as a thiocyanate, the formation of this sub- 
stance in the case of an electronegative inorganic rhodanide can 
equally afford no clue as to the constitution of the material which 
yields it. Indeed, considering the high affinity of phosphorus for 
oxygen, and its relatively slight tendency to form amino-compouDds, 
one could scarcely anticipate tho occurrence of the “ thiocarbimidic 


hydrolysis : 

P(NCS)3 + 3H,0 = 3COS + 

Only by cautious treatment, therefore, avoiding the presence of 
water or strong bases, might one reasonably expect to make mam es 
the thiocarbimidic power of a compound the molecule of w 
obviously prone to total disruption (Miquel, loc. cit.)> I® pi^se 
the absence of water a feeble base seemed most hopeful, 
hydrolytic effect (or the tendency of the basic residue to 
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the phosphorus) would be minimised, thereby giving to the sup- 
Do^.ed groups a chance to enter into their characteristic 

thi^[)csrbamidic combinations. 

To secure these conditions, aniline and the still more feeble diphenyl- 
-imine were employed; so far successfully, that definitive, additive’ 
thiocarbamidic combination has been accomplished, although not to the 
full extent betokened by the presence of three 'NCS groups. But 
that additire change may to some extent be realised is shown by 
the follo'ving experiments. 

Phosphorus Trithiocarbimide and Aniline. — To 4*93 grams of freshly- 
distilled oil, dissolved in cold benzene, 2*22 grams of pure aniline, also 
in benzene, were added (instead of 2 '24, the calculated weight for 
equal molecules). The precipitated granular solid was filtered off, and 
to the filtrate were added two or three drops more of aniline, this 
causing a slight further precipitate ; on concentrating somewhat and 
filtering again, the filtrate when treated with aniline now remained 
clear. The precipitates, after drying, weighed in all 7T5 grams; 
the amount calculated for an equimolecular compound being 7T76 
grams, that obtained represents 99-6 per cent, of the theoretical. 

la the main product, a cream- white powder, ready- formed aniline 
thiocyanate was absent, for when the solid was shaken up with water 
the aqueous portion gave with ferric chloride a barely perceptible 
colour change, and no detectable reaction for aniline. On standing 
with cold water, hydrolysis occurred slowly, the reaction with hydro- 
chloric acid and ferric chloride becoming gradually more marked, and, 
after some four or five days, intense. On boiling, the thiocyanic 
reaction was obtained at once, a perceptible trace of hydrogen 
sulphide being evolved ; aniline was now detectable, although in 
very small amount, and phenylthiourea crystallised out as the solution 
cooled. 

That the phenylthiourea did not result through ordinary isomeric 
change of aniline thiocyanate, conceivably formed in the hydrolysis, 
was established by the following observations. Aniline thiocyanate, 
when heated to boiling in dilute aqueous solution together with a 
little alcohol, yielded in one minute no perceptible amount of phenyl- 
thiourea, as tested by the action of boiling alkaline lead or silver 
salts on the solution ; after throe or four minutes’ boiling, a very slight 
‘ksiulphuiisution began to show, which increased steadily as the time 
of boiling of the aqueous solution was prolonged ; in the cold, no 
ration was noticeable after many hours’ standing. On the other 
^nd, the solution of the phosphorus compound in alcohol gave with 
SI ver nitrate a white precipitate, which was blackened gradually on 
an ing in the cold, or instantly on warming. The compound gave 
iso with cold dilute alkali an opalescent solution ; a portion of this, 
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when acidified, gave with ferric chloride an intense red coloration • 
another portion, when treated with an alkaline lead salt, gave a 
primrose-yellow precipitate, which became black, gradually in the cold 
or immediately on gentle warming. Phenylthiourea, dissolved in 
alkali hydroxide, behaved so far as the desiilphurisation with lead 
solution is concerned in precisely the same way, save that the darkening 
was somewhat slower in the cold. 

It has already been shown (Trans., 1904, 85, 359) that of the total 
sulphur contained in this compound, about 4 per cent, escapes on 
rapid hydrolysis as hydrogen sulphide, and that of the remainder 
about one -third crystallises out as phenylthiourea (in practice, nine- 
tentha of this fraction was collected), whilst about two-thirds appear 
fis thiocyanic acid. Apart, therefore, from the slight change first 
mentioned, the main decomposition may be represented thus ; 

NHPh-CS-NH-P<^pg + SHjO = 

NHPh-CS-NH, + 2H-SGN + H.PO 
Very remarkable is this sharp union in the cold of a single 
molecule of aniline with but one of the three 'NCS groups in the tri- 
thiocarbimide. Possibly, but not very probably, it may ho dne to 
steric hindrance that the remaining groups fail to combine ; in this 
case, however, one would rather have anticipated the ready union of 
two 'NCS groups with aniline, the difficulty arising in connexion with 
the third. Cases, however, are not uncommon in which, if several 
like atoms or atomic complexes are charged upon a single other atom, 
the atoms or complexes so conjoined show inequality of power to 
interact. Thus, for example, of the two chlorine atoms in carbonyl 
dichloride, hut one reacts very readily with alcohol, the resultant 
ethyl chlorocarbonate uniting only slowly with excess of alcohol. 
Carbonyldithiocarhimide, CO(NCS) 2 , too, when mixed with alcohol, 
takes up but one rnolocule to form SCN*CO*NH*CS*OEt (Dixon, 
Trans., 1903, 83, 87). With bases, it combines readily in ecjui- 
molecular proportions ; two molecules of base are not taken up in 
any case so readily as one, and in certain instances (namely, with 
naphthylamine and with benzylaniline), even although excess of bai^e 
is used, a single molecule alone enters into combination. Similar 
instances might be multiplied, but it would serve no other purpose 
than to show that our knowledge of the chemical power of a radicle, 
singly held, cannot always be extended by mere arithmetic to cases 
where there are two or more, especially if these be attached to one 
particular atom. 



properties of the rhodanihes of inorganic radicles. 2157 

Fhospkoryl Trirhodcmidey PO(CNS)3. 

In substance, potassium and lead thiocyanates were 

ried as solvents in each case, benzene or cumene, the best yield 
obtained from the lead salt with cumene. Previous distillation 
of the phoBphoryl chloride was found very advantageous in reducing 
the tendency oi the solution to bump and froth during the fractiona- 
tion ■ commercial cumene, “which contains naphthalene, is unsuitable, 
for the latter, unless removed, is left ultimately mixed with the 
rhodanide, and causes difficulty. 

The solvent was distilled off under diminished pressure by the aid of 
ft water-bath ; the residual oil was then collected separately and recti- 
fied Its properties agreed with those already described [loo. cit,\ the 
boilin‘^ points observed in various preparations being I597II mm., 
150713 mm., and 1647H mm,, the previous Ggure being 175721 mm. 
Its deni^ity, the mean of three closely concordant determinations 
from different specimens, was 1’518 at 1574°. The refractive index at 
about 15° was found to be, as the mean of three concordant determina- 
tions For material once rectified in each case, /in = r6882, and from 
three preparations, each doubly rectified, =1'6918. From these 
figures, Mjy =100’02 and 100*48 respectively ; the latter value is used 
beiow. 

Since the phosphoryl group, as shown by Gladstone (Trans., 1870, 
23 113), has an abnormally low refraction effect, at least in meta- and 
ortho-phosphoric acids, it was necessary to ascertain directly what the 
value is in phosphoryl chloride, POCI3. From Gladstone and Dales' 
determination {loc. cit.)^ namely,. /aj, =1’4882 at 17°, and Thorpe’s 
careful measureinent of its density {loc. ciL), niimely, 'T6805 at 
17747 Mn for POCl3 = 44*6. This, less CI3 (3 x 9*9, or 29*7), leaves 
for the group :PO the value 14'9, something less than that of the 
phosphorus which it contains. 

Consequently, the total effect of the rhodanic groups in phosphoryl 
rhodanide is about 100*5 - 14*9, or 85*6, one-third of which (assuming 
them to be alike), or 28*5, gives the value of each ; this figure is 
obviously much nearer to that representing ’NOS (28*1) than the 
*23*3 which measures the effect of ‘SON. If phosphoryl rhodanide 
contained three of the latter group.s at the value named, Mj, would be 
84‘8, instead of about 100*5. 

Judging from the above results, the conclusion appears to be justi- 
fied that phosphoryl rhodanide^ like the corresponding phosphorus 
compound, is not a thiocyanate f but a thiocarbimidey 

/NCS 
OIP^NCS . 

^NCS 
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Notwithstanding that phosphoryl tritjiiocarbimide is hydr( 
with case into phosphoric and thiocyanic acids, there is no diffi } 
in obtaining also from it the reactions characteristic of a thiocarj 
imido. For example, the cold alcoholic solution, when treated witlj 


alkaline lead tartrate, gave a turbid mixture, which very 
became black, owing to desulphurisation. Silver nitrate, followed b' 
ammonia in the cold, gave a like result, and mercuric or 


salts in presence of alkali yielded at once, on gentle warming, the 
corresponding black or yellow sulphide. To ascertain to what extent 
the thiocyanic hydrolysis is accomplished in presence of alkali and 
water, a weighed quantity of the oil (about IJ grams) was dissolved 
in hot water containing 5 equivalents of iV-sodium hydroxide • the 
faintly alkaline solution was neutralised exactly by very dilute nitric 
acid, made up to a known volume, and boiled to expel a trace of 
hydrogen snlphide ; the contained thiocyanic acid was then deter 
mined by Barnes and Liddles’ method, using iV/lO-copper sulphate 
Of the total sulphur present in the oil, 90’75 per cent, was found as 
H’SCN, a figure close to that obtained for benzoyl tbiocarbimide and 
for carboxyethylthiocarbimide, namely, about 89 and 93 per cent 
respectively (Dixon and Taylor, loc. cit.). 

Phosphoryl Trithiocarbmide and Aniline . — To a benzene solution of 
the freshly-distilled oil, one molecular proportion of aniline was 
slowly added, the latter also being dissolved in benzene ; the weight of 
the yellow, granular precipitate which formed at once, together with 
that of another small quantity which separated from the mother liquor 
on standing, amounted to precisely the sum of the weights of materials 
employed. The melting point, 121 -5°, with previous softening at 
120 — 121°, was practically identical with that observed before (Dixon, 
loc. cit.), and a sulphur determination, made as a check, fell a fraction 
of a per cent, below the figure calculated for an equi molecular com- 
pound. Cold water, shaken up with the solid, extracted from it 
scarcely a trace of thiocyanic acid, and no detectable amount of 
aniline ; on standing, however, hydrolysis began to occur, the process 
running a course exactly similar to that with the corresponding 
phosphorus derivative. The action is very slow at the ordinary 
temperature ; thus, in an experiment where a quantity of the additive 
compound was mixed with about twenty times its weight of water, 
the mixture being shaken up frequently during a fortnight, tliio- 
cyanic acid and phosphoric acid passed into the solution in slowly 
increasing amount; but on washing the residual solid until the 
filtrate ceased to react for thiocyanic acid when tested with ferric 
chloride, and again leaving the solid residue in contact with water, 
these two acids continued as before to accumulate in the solution. 

With dilute alkali; or with hot water, the hydrolysis takes place 
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idly. Thus, wheo a weighed quantity of the solid was digested on 
[he water-bath for twenty minutes with a slight excess over four 

livalents of i\^/i 0 -alkali, together with some water, and the solution 
^st and diluted to a known bulk, the latter mixture, by com- 

^.ftHson with a standard solution of thiocyanate and ferric chloride, 
lyjjs found to contain sixteen-seventeenths of the thiocyanic acid, 
ffhich could result from the change 

VHPh'CS»NH'P0{NCS)2 -f- — 

NHPh'CS-NH^ + 2H-SCN + H 3 PO*. 

The colorimetric method, according to our experience, working at a 
concentration of iVyiOOO, gives results which are accurate to within 
about 5 #6^ total amount evaluated. Barnes and 

biddies’ process proved unavailable, the phenyl thiourea formed in the 
hydrolysis combining with the copper solution to produce some double 
compound, the nature of which we did not investigate beyond verifying 
that it is also precipitated when copper sulphate is added to phenyl- 
thiourea in presence of alkali bisulphite ; it is not formed from these 
two in the absence of the bisulphite. 

These results are so far confirmatory of those previously obtained 
{loc, cit) as to establish with reasonable certainty the propositions : 
[i) that phosphoryl trirhodanide in the cold enters at once into 
definite chemical combination with a single molecule of aniline, one 
only of its three rhodanic groups thereby becoming engaged with the 
base .added ; (ii) that, apart from a trifling side-reaction leading to 
the production of hydrogen sulphide, the additive compound is hydro- 
lysed very readily into phosphoric acid, two molecules of thiocyanic 
icid, and one molecule of phenylthiourea ; (iii) that the original 
additive compound does not contain aniline thiocyanate, neither does 
the phenylthiourea produced by the hydrolysis re.sult from the 
transformation of aniline thiocyanate, conceivably formed during the 
ict of hydrolysis. 

What^occurs, then, in the combination of aniline in the circum- 
itanceg named is this : of the three rhodanic groups attached to the 
phosphoryl residue, one alone absorbs the base, entering with it into 
lefinite thiocarbamidic combination ; the other two remain intact. 
3a hydrolysis, the phenylthiocarbamido-complex is removed as 
phenylthiocarbamide (or phenylthiourea) ; the hydrolysis is completed 
by the elimination of the two remaining rhodanic groups, during 
ffhicb, as with other acylthioearhimides, a small fraction of the 
sulphur escapes by thiocarbimidic hydrolysis as^ carbonyl sulphide, 
ttemain part of it decomposing as (CNS) and fielding thiocyanic 

i’he next point to be decided was whether more than one molecule 
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of aniline can be united with a molecule of the trirhodanide. 
single molecular proportion of aniline precipitates And removes ^ ^ 
pletely from benzene solution the whole of the dissolved rhodan’^ 
the experiment was now reversed, one molecular proportion of 
phosphorus compound being added, drop by drop, in cold I 


two molecular proportions of aniline, similarly dissolved, and keptc j 
As before, a precipitate formed ; when washed with benzene and dri j 
in the steam-bath, its weight amounted to 99' 8 per cent, of the total 
weight of material employed for combination. The benzene motbe 
liquor contained a mere trace of thiocyanic acid, but no detectabl 
amount of aniline. 

The product, faint yellowish-white in colour, shrank 
melted between 114'5 and 115’5^. On analysis : 


0'407, fused withl^aOH-i- KNOg, gave 0*600 BaSO^. S = 232 
Ci 5 Hi 40N^SP requires S== 23*58 per cent. 

The compound therefore is PO(ISrCS)3 -h 2C(.H5*]S1H2, 

As in the case of the preceding compound, aniline thiocyanate was 
not present ready formed, for the solid when shaken up with wat^r 
was pi*actically insoluble, the aqueous portion giving with hydrochloric 
acid and ferric chloride a barely perceptible red coloration, but on 
boiling, the reaction was given abundantly. 

Strange to say, the second molecule of aniline is not held in the 
san^e thiocarbaraidic combination as the first, or if it is, the decomhina- 
tion occurs differently. For when the compound was hydrolysed as in 
the preceding case, and the liberated thiocyanic acid measured colori- 
metrically (Barnes and Tdddles’ method proving inapplicable), the 
amount of this acid formed, as nearly as can be judged by this process, 
was that corresponding with two-thirds of the total sulphur present. 
The hydrolysed mixture gave the reaction for aniline. 

How to explain this curious behaviour, save conjecturally, we do 
not yet know, but on the ground that aniline thiocyanate is not 
present as such in tlie product (which, moreover, was at no stage of 
its formation pasty, as is generally observed if this substance is 
formed), the hydrolysis may provisionally be represented as follows: 

(NHPh-CS-NH)2P0*NCS + SH^O = 

NHPh-CS’NHg + NHgPh -h 2H-SCN + HjPO, 
When one molecular proportion of the rhodanide was added to 
three molecular proportions of aniline in the cold, a solid se- 
parated, but part of the base did not enter into combination, for the 
benzene liquor reacted freely for aniline. On wanning the mixture 
on the water-bath to about 65°, the solid melted to a clear oil, and 
the benzene now no longer gave the reaction for aniline. Apparently, 
therefore, three molecules of the base had been absorbed, but 
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, mother liquor, and allowing the oily residue to stand, it 

* rchanged into a yellow, pitchy resin, so unlike a definite chemical 
^und that no attempt was made to analyse it. With cold water 
^^^wdered resin behaved somewhat like the preceding compounds, 
^ ‘ mixture when acidified and treated with ferric chloride 

red coloration. 

Diphmylamine. — From 10'574 


;jive that the 

a distinct, although not stron, 

■ friihiocarhimide avid 


PJiOsphovyl 


rraiiis 


of thiocarbimide and 714 of diphenylamine (equal molecules), 


th benzene, there separated 17 5 grams of a faintly yellow product 
flsisting of microscopic needles. When heated in a narrow tube, 
•hese shrank slightly at 138^, and melted between 140° and 141° 
’inrorr) A sulphur determination showed the substance to be an 
Riolecnlar compound : 


?quinio 

0-377, fused with NaOH + ICNO3, yielded 0 662 BaSO^. S = 
requires S = 24'6 per cent. 


24-2. 


Cold water had little effect on this diphenyl compound, the mixture 
•it the end of four days, during which it was frequently shaken up, 
with ferric chloride no more than a faint red coloration ; on 
boiliugj a well-marked reaction was obtained. 

Under the action of dilute . alkali hydroxide, hydrolysis occurred 
readily; thus, when 5*85 grams of the solid were suspended in hot 
water, and iV-sodiuni hydroxide added, drop by drop, until the solution 
became just alkaline to litmus, 48 c.c. were required. Since, for the above 
quantity of substance, each 15 c.c. of normal solution represents one 
equivalent, a little more than three equivalents had been absorbed. 
When cold, the mixture was separated by filtration from the white solid, 
which now no longer yielded thiocyanic acid when boiled with potassium 
hydroxide, and was free from phosphorus ; it was recrystaUised from 
alcohol, and identified as fta-diphenylthiocarb amide. Its weight, apart 
from what remained in the aqueous portion (for the substance is nob 
quite insoluble in water), amounted to 3-08 grams, that is, nine-tenths 
of what could be formed according to the equation : 


m2-CS‘]SlH‘P(2^CS)2 f 3 H 2 O = NPh2‘CS*NH2 -t- 2II-SCN -b H 3 PO 4 . 

Ml the phosphorus had passed into the aqueous filtrate, which 
reacted intensely for thiocyanic acid, and gave the usual reactions for 
phosphoric acid ; it contained, in addition, a trace of dissolved 
tliiocarbamide, 

Phosphoryl trithiocarbimide, when added to two molecular pro- 
portions of diphenylamine dissolved in cold benzene, yielded the above 
uniRiolecular additive compound in a somewhat impure condition ; the 
imotber liquor, when concentrated by evaporation, afforded a further 
small crop of a mixture melting between 150° and 165°, and, when 
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allowed to evaporate to dryness, left a residue containing 
till chan god diphenylainine. 

From these results it would appear that diphenylainine, in 
cumstances gi\;en, is less disposed than aniline to form with pho l 
trithiocarbimide a compound containing two molecules of 
In this connexion, it may be recalled that, whilst the dithiocavb''^ 
of carbonic acid, CO(NCS) 2 , can unite with either one or two mol ^ 
of aniline or of toluidine, it combines with but a single molecu] 
naphthylamine or of benzylaniline, even although the latter ba?es U 
present in excess (see p. 2156). 

Earlier in this paper it has been suggested that the mode of 
of a rhodanic group may depend on the character of the radicle to 
which it is attached. Since hydrogen, like the hydrocarbon residu 
represents a kind of electrical mean between strongly electropontip' 
radicles, such as K, Na, etc,, and strongly electronegative, Ruch fls 
CH gCO*, 0:P(, and the like, it also might be expected to yield th 
two rhodanides, II*SCN and H*NCS. 

It seems probable, however, that the great mobility of hydrogen 
coupled with its generally electropositive character, may safijce to 
preclude its permanent association with the rhodanic complex, save in 
the one form H*SCN, and similarly with other radicles, such as CNO 
CN, NOg, etc., which with hydrocarbon residues can give isomeric 
combinations, whereas with hydrogen they yield in each case but a 
single form, However this may be, the fact remains that when a 
thiocarbirnide is hydrolysed, the products may contain carbonyl 
sulphide or thiocyanic acid, but not hydrogen thiocarbirnide, H*NCS. 

It being tolerably clear, in a general way, that the less electro- 
positive the base presented for interaction to an acidic thiocarbirnide 
the less is the resulting thiocyanic decomposition (and concurrently, 
the greater is the percentage of thiocarbamidic union), the idea 
occurred of trying whether chemical action could be brought about 
with distinctly electronegative bases.” For, although the amides 
do not combine directly with thiocarbimides containing hydrocarbon 
radicles, yet diphenylamine, which is little disposed to unite with 
these, does so vigorously with many acylthiocarbimides, and hence it 
seemed worth while to experiment on the lines indicated. 

The combinations attempted were : (i) benzoylthiocarbiniide in 

benzene or acetone with oxamide, benzamide, acetanilide, and 
urethane, all in the cold j (ii) carboxymethylthiocarbimide with 
benzamide and with urethane, also in the cold ; (iii) acetylthio- 
carbimide with urethane in boiling toluene. In no case could any 
sign of combination be detected. 

It is plain, therefore, that a certain amount of “basicity is 
requisite for the combination of “base” and thiocarbimide j 
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i furnish with aniline the compound 
whilst phenylthiocarbimide, it appears, 
with acetamide to yield the pame compound. Yet the 
of the NHg-group in acetamide is not especially difficult of 
I^uioval. for it may be replaced directly either by bromine or by 
(hum Kthylthiocarbimide, loo, fails to combine with sodium 
(Dixon, Trans., 1899, 75, 384), and phenylthiocarbimide 
Htb asparagine i neither does acetyl chloride react with 

jlieiivltliiocarbamide dissolved in aqueous sodium hydroxide (Dixon 
ud Uawthorue, loc. a liquid supposed to contain the sodium deriv- 
itire of plmnylthiourea. In the present state of our knowledge, to 
explain these fads is more than difficult. 

Although the only organic acyl rhodanides so far isolated are' those 
lerived from carboxylic acids, there is some reason to hope that 
xjrtaln non-carboxylic acids may afford similar products. For when 
be chlorides of phenylsulphonic and ethylsulphuric acids respectively 
(fere heated in presence of hydrocarbon solvents with lead thiocyanate, 
the liquor iu each case was desulphurised by lead and silver salts, and 
lienee may have contained dissolved thiocarbimide (Dixon, Trans., 
1897 , 71, 640). Owing to the difficulty of securing complete inter- 
iction without decomposing the organic product, these experiments 
sfere abandoned until better methods should become available ; it is 
now intended to resume the study, in the hope that more satisfactory 
:ondiUons may be realised. It is proposed, also, to examine the 
molecular refraction of rhodanides containing inorganic radicles other 
than those of phosphorus and phosplioryl, with the view of learning 
ffhetber, in such cases, the above physical method will serve as a 
means of distinguishing statically between the thiocyanic and the 
Lhiocarbimidic form of linking. 

CiiEUicAi, Dkpahtment, 

Qcken's College, 

CUKK. 


iver, 


ace! 


itylthiocarbimide ca 




Ithiocarbamide, 


ICXVI. — E^ier Catalysis and a Modification of the 
Theory of Acids. 

By Edward Fitzgerald and Arthur Lapworth, 

The main facts relating to the phenomena of catalysis by acids are 
we known. They have been studied in the main with reference to 
3Soerifi^tion and ester and sucrose hydrolyses. Theunfliience of acids 
iiscata ysts is known to be exerted in many other types of reaction, as, 
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and A 


for example, in the bromination of carbonyl compounds, the dec 
position of diazoacetic ester (Bredig and Fraenkel, jffer., 1906, 39 
and the transformation of hydrazobenzene into benzidine* rr. ’ 


numerous theories which have been devised to explain the 


catalytic 


influence of acids on esterification and ester hydrolysis have rec 
been dealt with in a fairly complete manner by Acree 

J.t 1908, 39, 145), and therefore it is not necessary yi ^ 
review the question her© from the historical standpoint. It is 
cientto say that Kastle appears to have been the first (Amer. Chem J 
1897, 19, 894) to have suggested the view now most generally yi* 
namely, that the ions of the acid acting catalytically react with tb 
substance undergoing change, forming an unstable addition product 
which subsequently yields the final products j it is evident, however 
that the same natural idea has occurred independently to other 
chemists. The view now most generally held in reference to ester 
catalysis, is that the carbonyl compound forms a complex with the 
hydrogen ions. On the other hand, Goldschmidt and Udby 
pkysilcal. Chem.f 1907, 60, 728) claim to have establbhed that it 
is the alcohol which mainly forms the reacting initial additioi 
compound or complex hydrion, but this claim cannot be accepted, 

The facts on which a recent discussion of the mechaQism of 
esterification and ester hydrolysis have been based (Acree ad 
Johnson, Amer. Chmi. 1907, 38, 301) are : that the velocity 
of catalysed esterification and ester hydrolysis are usually uearly 
proportional to the concentration of catalyst, where the latter is 
a powerful acid, and to the concentration of the carbonyl compound 
(ester or carboxylic acid) ; and further, that the activity of the 
catalyst is roughly proportional to its so-called degree of dissociation 
as given by conductivity measurements. 

A slight lowering of the conductivity of acids was found by these 
authors to be produced by the addition of carboxylic ester. But their 
subsequent discussion of the question is based on the assumption that 
the velocity of esterification and ester hydrolysis is intrinsicaOy 
proportional to the concentration of the alcohol and water respectively. 
This assumption is one which is made in most text -boohs on Physical 
Chemistry, but was not sufficiently well justified to warrant the 
rejection of any theory of esterification which did not fulfil this 
condition. 

It must be pointed out that the classical experiments of Berthelot 
and Pean de Saint-Gilles do not throw any light on the question. 
Further the condition at equilibrium in a mixture of alcohol, caih- 
oxyiic acid, ester, and water is determined by thermodynamic laws 
and must be the same whatever the path by which it is attained 
The mechanism can only be decided after a study of the coii(litiou!> 
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. initial rate of change in the absence of the products of 

pat forward by one of us having been assailed on the 
bove grouud, experiments were made showing that, in point 
fact the initial velocity of hydrolysis of an ester in acetone 
nearly independent of the water concentration over a wide 
(hroo., 1908, 24, 101, 152), but the erroneous conclusion was 
J awn that, on this account, theories demanding a proportionality 
bet'vcen the velocity and water concentration were wrong. The 
' 'ocal character of the results was clear from the fact that, within 
tL same range of water concentration in acetone, the initial velocity 
of catalytic esterification is roughly inversely proportional to the 
coDcentration of the water, but proportional to the concentration 
of the alcohol, which is its analogue in the reverse reaction. The 
uumbeis obtained by Kistiakowsky {Zdt$ch. physihod. Chtm., 1898, 27, 
‘^51 ti «ej.) also show that, within similar limits, similar relations 
obtain, whilst Goldschmidt (5er., 1896, 29, 2208 et se^.) was the first 
to draw attention to the very great depression produced by small 
quantities of water on the velocity of esterification in alcoholic 


solution. 

In addition to the points . above referred to, it was found by 
Fitzgerald and Lapworth (^oc. cit.) that alcohol produced a very 
slight lowering only on the velocity of catalytic hydrolysis in acetone, 
and that the initial velocity of esterification is roughly proportional 
to the alcohol concentration. 

The solution of the question whether the initial velocity of hydrolysis 
of esters by acids and water is proportional to, or independent of, 
the concentration of the water was evidently necessary for the final 
determination of the question of the mechanism of ester catalysis. 
During the interval since the publication of the preliminary notes, the 
authors have been engaged in experiments on the velocity of esterifica- 
tion bf acetic acid under varying conditions, but have come to the 
conclusion that rapid progress towards the solution of the problem is 
to be made along different lines, and after a due consideration of 
the facts referred to above. 

Their reasoning has been based on the belief that the alcohol and the 
water, so far as they take part in the esterification or ester hydrolysis, 
play similar parts. Now the velocity of esterification appears to be 
at the very first moment nearly pi-oportional to the concentration of the 
alcohol, and therefore it seems impossible to avoid the conclu- 
sion that this is really also the case with the water, and that 
the general depressant effect of the increased concentration of water 
exactly neutralises the acceleration which would otherwise be ob- 
Sdived. The most obvious view of the respective effects of alcohol 
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and 


and water on ester catalysis is that, in solutions containing 
two substances in question share between them some intermed ^ 
product, but on careful examination this kils to meet the case. 

No consistent hypothesis can be advanced until the possibility of 
combination of the catalyst itself with the water is considered. 

The theory advocated by the school of Arrhenius in the case of tte 
hydrolysis of, say, aniline hydrochloride by water, is that, as the resold 
of the dissociation of water in hydrogen and hydroxyl ions, the pheny]. 
fl-rarnonium ions unite .with hydroxyl ions from the water to form 
feebly dissociated phenylammoniura hydroxide, and this, in tnm 
yields aniline and water. Further examination shows that this reaijy 
explains hydrolysis by assuming the base to be converted into & 
relatively inactive hydrate. This is easily seen on considering the 
following expressions. 

Let a small quantity of a weak base in a solvent containing hydrogen 
chloride and water be considered. The following equations represent 
the relations usually supposed to obtain, where B = free base, BH^O 

the undissociated hydrate (ionisable + n on doni sable), BH the 
cation, BECl the undissociated hydrochloride of the base. The 
equations are ; 


(a) HC1 = H + Clj (c) BHCl-BH + Cl; {d) BH^O^m+OH; 

(e) + j {/) B + HGl-BHCl; ((/) BH^O-B + H.O. 

To these may be added a seventh, which is not so frequently intro- 
duced, but which is mathematically consequent on the others, namely, 

(6) BH = B + H. 

Expressing concentrations by bracketing the symbols, the law of 
mass action leads to the following expressions, most of which are m 
general use : 


K K K 

(HCiy’ ^ (BHCl) ’ “ 


{BH)(Ok) 

(BHjdr’ * ' H,0 ’ 


_ (BHCl) 

* (B)(110l)’ 


^(B)(H 30 ) 


and 


_ (B)(U) 

■(M) 


Two of these being redundant, Kg and may be conveniently 
expressed in terms of the others ; 
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The following relations also result : 

(BH,0) = ;^(B)(H,0) = ^ (B)(H,0), 

(BH)=K,(?5i 2) = I (B)(ri), 

(OH) ^2 

(BHCl) = jJ^(BH)(Cl) = g^^^(B)(H){ci), 

fhich express the relationships between the concentrations of the 
oinpounds of B with the active masses of the hydrogen ions, the 
iblorine ions, and the water. 

Whence it follows that if the hydrogen and chlorine ions remain 
learly constant in amount or increase on addition of water,* the only 
(fay in which the salt and its cation can disappear is by conversion 
nto uodissociated BH 2 O, as they are otherwise nearly independent of 
,he amount of water present. 

The application of the Arrhenius view, then, to the case of catalysis 
Qvolves the assumption that the water combines with the substance 
iffected, thus rendering it inactive. If so, when esterification in 
ilcohol is considered, it must be the carboxylic acid which forms an 
oactive hydrate, as the alcohol is in enormous excess. This, apart 
rom its inherent improbability, is not capable of explaining the 
iepressions which are observed, and when the influence of water on 
he bromiaation of acetone, referred to in another paper, is considered, 
he explanation is totally inadequate and must be rejected. 

Tk Hydrogen Ions of the Catalyst are Hydrated 1 — Inspecting the 
xpressions above given for the equilibrium of a base in presence of 
■u acid and water, it is seen that the only other explanation of the 
eduction in concentration of the salt or its cation is that the hydrogen 
OQS disappear, that is, that water acts on them in virtue of its power 
f forming oxonium salts. The assumption that such complexes may 
>e formed is in no way novel, and has been used by many chemists. 
.\hat is novel in the present conception is that the introduction of 
'wicr into alcohol containing hydrogen chloride must necessarily reduce 
k number of hydrogen ions, or, in other words, of the amount of 
•mxlahU hydrochlork add. Further, as acid catalysis, unless hydrolytic, 
ccurs enormously faster in alcohol than in water, the number of 
•ydrogen ions in an aqueous solution of hydrogen chloride must be 
xtremely small, even compared with one in alcghol, which itself must 
•e regarded as a base. 


^ he mechanism of esterification in this view is intriusicall 
n'tW Lh®'” of hydrogen chlorido dissolved in Ilcohol cousequei 

'“Wiaticu of the acids into H and Cl ions. 

''Oh xcm. „ , 

I L 
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proportional to (alcohol) X (carboxylic acid) x (hydrion) ; that 
hydrolysis to (water) x (ester) x (hydrion), and the apparent 
crepancies between this, the usually accepted view, and experiment h 
due to alterations in the hydrion concentration which have not been 
foreseen. It is not yet possible to ascertain whether the alcohol and 
the water, on the one hand, or the ester and carboxylic acid, on the 
other, form the reactive complex ions, as the same results win be 
obtained in either case. The important work of Stieglitj on th, 
hydrolysis of imino-ester ions and the properties of carbonyl compounds 
as a whole render the latter, and usual, view by far the more ptohabl, 
one. 

This question, however, assumes a secondary importance as compared 

with the broader reflections to which its study has given rise. % 
proposition that free hydrogen ions are responsible for the catalytic 
activity of acids leads to the conclusion that they must be relatively 
few in number in aqueous solution. On the other hand, the original 
conception of hydrogen ions was applied to explain the conductivity o| 
acids in aqueous solution, so that the terms are not synonymous. 

In the latter case, they must be complex ions, probably of the form 

H OH if the analogy between water and ammonia is complete; 
the catalytically active hydrogen ions, if they have a real existeoce, are 

simpler than these, probably H. 

The view that both types exist will perhaps prove useful in tbe 
theoretical treatment of certain questions, but the alternative must be 
considered, for it has long been entertained in one form or another by 
a school of chemists, including Armstrong and Lowry. 

T'he Velocity of Esterification wAew no Water is Present, 

The velocity of esteriflcation having been found to be over a wide 
range nearly inversely as the amount of water present, it was obvious 
that the form of the curve expressing the variation of velocity with 
the amount of water was roughly of the form of a rectangular hyp 
bola, but that the hyperbola would cut the velocity axis was tolerably 
certain, otherwise esterification with no water present would be 
instantaneous. This being highly improbable, it was clear that 
the curve near this point would have the form : 

^x[H20 + 6] = a, 

dt ^ ^ 

when h and a were constants. The constant b was 
authors the w^er value of the solvent long before its true siga 
was understood. 
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TJur Theory of Goldschmidt and Udhy, 

and Udby have discussed the question of the retarding 
ffect of water on the catalytic esterification of carboxylic acids in 
ilcobol [Zeitsch. physikaL Chem.f 1907, 60, 728). These authors 
iccept, without discussing the view of Arrhenius, the idea that 
process of catalytic esterification depends on the intermediate 
orinatioD of complex hydrions by one of the substances taking part in 
he change. They claim to prove that the alcohol must be the sub - 
itauce which mainly forms the reactive complex ions, but their process 
>f reasoning would indicate that when the initial concentration of 
dcohol varied, the velocity would be unaltered, and this is contrary 
10 experience. 

They adopt the view that the complex water ions, HgO, are the 
jarriers of catalytic activity of acids in aqueous solution, and their 
news are thus essentially opposed to that advanced in the present 
)apers, which is that these are usually, if not always, ineffective as 

atalysts. 

Had these authors but perceived that the hydrogen ions, or the 
ivailable hydrochloric acid, diminish in amount when water is 
idded to alcoholic hydrogen chloride, they could not have formed 
ihe main conclusion which is put forward in their communication, 
.'Nevertheless, they must be credited with the first attempt to explain 
he anticatalytic effect of water on esterification in alcohol as the 
■esiilt of complex ion hydrolysis. 


Experimental. 


The experiments described were all carried out at 25 + 0*02°, using 
lasb which had been steamed and then dried by a current of hot air. 

Except where a definite statement is made to the contrary, the total 
'olume of solution was made up with pure acetone to a total volume 
if 25 c.c. The catalyst used throughout was hydrogen chloride, and 
luring the reactions had the concentration 0*0123 N, It was found 
indesirable to prepare the preliminary solutions of the catalyst by 
lassing hydrogen chloride into acetone, as evidence was obtained that 
uteractiou occurred under these conditions; for this reason the sola- 
jon of the catalyst was prepared by adding aqueous hydrogen 
hloride of known strength to dry acetone. This necessarily intro- 
uce a small quantity of water, but it was never found possible to 
mr with less water than this, for the results were then discordant, 
'mg doubtless, to changes resulting in condensation of the acetone, 
esta showed that the concentration of the hydrogen chloride 

7 E 2 
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in the solution used did not change appreciably during the 
occupied by an experiment. 

The quality of the acetone was found to make an appreciaijl 
difference, and it proved necessary to use highly purified material 
Concordant results were obtained from acetone, from the bisulpiij^g 
compound obtained from Kahlbaum {A), or prepared and dried by 
( B ) ; good results attended the use of acetone (C) which had been 
prepared from commercial purified acetone by boiling it with about 
3 per cent, of its weight of metallic calcium for some hours, and 
afterwards fractionating by means of an eight-section Youngs 
dephlegmating column. 

The following represent a comparative experiment with the three 
specimens: water (0-253), alcohol (0*873), and acetic acid (hu^) 
grams, and the same amount of catalyst being added to three 25 c.c. 
flasks, which were then filled with acetone at 25°, quantities of 2 c.c. 
being removed from each and titrated from time to time ; ac is the 
titre of the free acetic acid in c.c. of iV/lO alkali. 


A, 

t 

a; 

!1 11 

65 

13-30 

107 

12-49 

135 

12-00 

285 

10-20 

A : = 0-0230 

B. 

i 

X 

= 24 

= 14-33 

74 

13*30 

115 

12-59 

142 

12-16 

292 

10-40 

A ' = 0-0233 

a 

t 

X 

= 30 

r . 14-02 

80 

12-86 

121 

12-11 

148 

11-71 

302 

9-80 

^= 0-0243 


It is seen that the results are not completely concordant; for this 
and similar reasons the authors have not attempted to express all the 
velocity constants obtained in exactly the same measure. The 
constants for any one series, however, are strictly intercom parable, 
the individual experiments being made under identical conditions with 
only one variant. The different series in acetone are to be regarded as 
corresponding within a few per cents, only. It would be possible, if 
it served any really useful purpose, to pass from one series to another 
by fixing the point at which the conditions of the series in pairs 
correspond. The interest lies principally in the consideration of the 
influence of one variant at a time. 

The alcohol and acetic acid, which were as nearly as posable 
anhydrous, were introduced in equimolecular quantities at 25" by 
carefully standardised pipettes, except when either was a variable in a 
series, when it was accurately weighed. In all other cases, too, the 
quantities of the reacting substance were weighed in the flasks, partly 
filled with acetone, then placed in the thermostat for sometime, after 
which the catalyst in acetone was introduced, and the volume at ora 
made up with pure acetone to 25 c.c., all the liquids having previous y 
attained the temperature of the thermostat. At measured 
of time, portions cf 2 c.c, were withdrawn by means of a care J' 
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,ta 0 d^rdffied pipetfce, and titrated with iyr/lO alkali, free from 
carbonate. lo tabulating the titres in each case, that part due to the 
caUly^^t. was first subtracted/ It was ascertained that in the absence 
lof alcohol no measurable diminution in the titre of acetic acid and 
I hydrogen chloride occurred in wet acetone under the experimental 

; condition. 

A word must be added with reference to the mode of estimating 
; the initial velocities of change. The titres plotted against time give 
carves which are not easily expressed by a simple mathematical 
relationship, so that other methods than the use of formulse had to be 
i adopted. In the case of the esterification numbers, the curves 
I at first are nearly of the bimolecular form, so that by plotting 
I the reciprocals of the titres against the time, a nearly straight 
I line is obtained, from the slope of which the velocity at the be- 
[ginning was easily calculated. In the experiments on hydrolysis no 
\mh. simple relation could be found, and tangents were therefore 
idrawn by hand to the smooth, plotted curves. This method was much 
less satisfactory than the former, but yields results v^hich are not far 
‘from the correct values, and in series VIII the numbers given are 
identical, because the curves when graphed are indistinguishable in the 
initial stages. 

The function k represents in all cases the diminution of the titre 
per minute, in c.c., at the commencement (when t = 0). For com- 
parison, the way in which k changes with the variable is added 
in each instance. 

A, £(>ieriJication, 

Series 1 .-— Constants : Water, 0*253 ; Acetic Acid, M43. 


Variant. 



Alcohol. 







k X 10-^ 

{") 

0-873 

1 = 

1 

34 

88 

117 

158 




X ~ 

13-85 

12-97 

11-73 

11-12 

10-41 

2-80 

(0 

1-098 

t = 

2 

36 

82 

111 

152 




X ~ 

13-84 

12-70 

11-13 

10-77 

9-96 

3-51 

['•) 

1-713 

t 

2 

33 

78 

107 

147 




X ~ 

13-74 

12-27 

10-62 

9-76 

8-78 

5-40 

(^) 

2-043 

i = 

3 

30 

75 

104 

144 




X ~ 

13-86 

12-32 

10-47 

9-45 

8-35 

6'5i 

h) 

2-728 

i = 

2 

35 

70 

100 

139 




X ~ 

13-74 

11-51 

9-81 

8-70 

7-52 

8-27 

(/) 

4-566 

t 

2 

29 

64 

98 

133 




X = 

13-64 

11-20 

8-90 

7'45 

6-29 

12 ‘8 


kx 10-- 

a. 

h. 

c. 

d. 

e. 

/• 



alcohol 

3-20 3-Hi 

' 3-15 

3-18 

3-03 

2-80 
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Series II .— of Alcohol on the Initial Bate of Eslerijkatuy^^j 
Fhenylacetio Acid by Alcohol in Ethereal Solution. 
Pkenylacetic Addj 2*00 ; Ether to 50 c.c. 



Alcohol. 





44 

11*10 


[a) 

2 C.C. 

i = 4 

13-84 

14 

13*16 

26 

12*22 

34 

11-70 

10*48 

(fc) 

4 c.c. 

t = 3 

a;*= 13-89 

14 

12-33 

19 

11-84 

27 

11*10 

37 

10*38 

49 , 

9*62 


a. &• 

4-6 4-0 

alcohol 

* These titres include the hydrogen chloride present as caUljst. 


Skbies lll.^Effeci of Methyl Alcohol on the Initial Bate of 

tion of Acetic Acid in Ethereal ISolution, Constants : Acetic Acid 
3-72 ; Ether to 100 c.c. 


Methyl alcohol. 

(a) 10 c.c. i = 6 

^ ^ a; = 30-35 

17 

29*06 

27 

27*50 

45 

26 -30 

107 

2*2-30 

ixlO- 

IS-fj 

(6) 5c.c. t ^ 9 

^ ^ a? = 30*90 

20 

30*30 

34 

29*30 

47 

28*60 

109 

26*15 

5' 5 



a. 

h. 



/fcxlO-2 


1*3 

1*1 




Series lY,— Constants : Water, 0*253 j Alcohol, 0-873. 


Acetic acid, 

{a) 2*738 t = 

X = 

32 

33*74 

86 

31*60 


2*223 { = 

X = 

29 

27*31 

58 

26-15 

{<^) 

1-840 t = 

X -~ 

26 

22-86 

55 

22*01 

{d) 

1-473 t - 

X ~ 

21 

18-54 

52 

17-62 

{^) 

1*124 1 = 

X 

17 

14-19 

51 

13-36 

if) 

0*721 i = 

X 

If) 

9-29 

49 

8*80 


fcx 10-3 
acetic acid 

rt. 

1*72 

h, 

2*03 


JL-xlO-- 


115 

30-41 

197 

27-88 

271 

27*03 

4-75 

111 

24*35 

194 

22-59 

‘267 

21-43 

4-50 

110 

20-24 

192 

18-52 

266 

17-42 

3*91 

105 

16*32 

190 

14-80 

264 

13-79 

3-18 

104 

12*41 

188 

11-11 

263 

10*30 

2-45 

100 

8*06 

184 

7*18 

261 

6-54 

1-72 


c. d. e. /■ 

2-12 2*16 2-21 2-48 
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Sebies ^ .—CoTistantB : Alcohol^ 0*873 ; Ac«tic Acid^ 1*143. 


(«) 

Vi SlBi . 

0-253 

t 

X 


16 

U*38 

49 

13*67 

94 

12-70 

143 

11*82 

240 

10-57 

2-60 


0-490 

t 

X 

_ 

20 

14-45 

49 

13-89 

94 

13-21 

144 

12-51 

240 

11-48 

2-00 

(^•} 

0-/33 

i 

X 


24 

14-57 

60 

14-17 

95 

13-67 

144 

13-12 

241 

12-28 

1-38 

(rf) 

0'985 

t 

X 

= 

23 

14-71 

51 

14-50 

97 

14-10 

146 

13-73 

243 

13-09 

0-87 


1-426 

t 

X 

I 

24 

14-85 

51 

14-63 

98 

14*47 

244 

13-84 


0-57 

(/) 

2-172 

t 

X 


26 

14-81 

54 

14-77 

100 

14-59 

246 

14-25 


0-34 





a. 

h. 

c. 

d. 

e. 

/. 

Water x 

A:x10-2 

0-66 

0-98 

1-01 

0-85 

0-82 

0-74 


lEKiES VI. Effect of Water on the Initial Rate of Esterification of 

icetic Acid in Absolute Alcohol. Constants: Acetic Acid^ 10 c.c. ; 
Akoliol to 50 C.C. ; HCl about J<7100. 

Water 


(fl.) 

None 

t = 

X ~ 

1-5 

13-62 

7 

12-97 

12 

12-52 

18 

12-14 

28 

11-51 

{h) 

0-5 c.c. 

t = 

X =: 

1 

13-74 

6 

13-33 

12 

13-01 

18 

12-84 

25 

12-52 

(c) 

1-0 c.c. 

^ = 

X — 

1 

13-76 

7 

13-53 

13 

13-32 

23 

13-05 



For estimations, 5 c.c. of the solution were added to aqueous sodium 
tcetate, the whole being made up to 25 c.c. with water • portions of 
\ c.c. were then titrated, and the mean results are those given. . 

The depressions here noticed as water is added or formed are greater 
ihao could be accounted for on the assumption that water acts by 
lydrating the acetic acid, unless it be supposed that one molecule of 
ffater would render several molecules of carboxylic acid inactive. 

5ER1ES VIL— Water, 0'253; Alcohol, 0’873 j Acfitic Acid 
M43. 


Ethyl acetate. 

(^) 0-182 t 


17 

79 

134 

278 

kx 

2-53 

X 

= 

14-60 

13-20 

12-26 

10-56 

{h) 0-310 

=; 

28 

80 

136 

279 

2-40 

X 

= 

14-22 

13-19 

12-26 

10-58 

H 0-715 t 

= 

27 

79 

135 

277 

2-29 

X 


14-23 

13-24 

12-40 

10-81 

{<i) 1-028 t 

= 

28 

80 

136 

279 

2-13 

X 

= 

14*30 

13-30 

12-48 

10-97 
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Series VIT. — ConstarUs : Watery y Alcoholy 0'873j 

1'143 (continued). ’ 

acetate. k x iQ'S 


{e) 

l;425 

t 


29 

81 

137 

280 


z 


14-32 

13-38 

12-59 

11-24 

if) 

2-004 

t 


29 

84 

140 

283 


X 


H-40 

13-49 

12-79 

11 -54 

(9) 

2-158 

i 


39 

85 

141 

284 


X 

=: 

13-96 

13-27 

12-59 

11-44 


B. Hydrolysis, 

Seeies Vlil. — Constant: Ethyl Acetate, 1'666, 



Water. 







k\ 10^ 

(a) 

0-253 

t 

- 

42 

84 

134 

206 

0-72 


X 


0-27 

0'56 

0'83 

1-18 

(^>) 

0-536 

t 


44 

85 

136 

208 

0-79 


X 

- 

0-35 

0-62 

0-95 

1-39 

{^) 

0-788 

t 

zz 

45 

85 

136 

208 

0-79 


X 


0-33 

0-59 

0-92 

1-36 

id) 

1 010 

t 


47 

86 

137 

209 

0-79 


X 

= 

0-35 

0-59 

0-88 

1-29 

(<^) 

1-305 

t 

— 

48 

90 

140 

210 

0-79 



X 

zz 

0-34 

0-55 

0-77 

1-16 

if) 

1-7-23 

L 

X 

zz 

50 

0-29 

95 

0-51 

140 

0-74 

210 

106 

0-79 

i'j) 

2 '536 

t 

X 

= 

52 

0-26 

88 

0-45 

143 

0-65 

211 

0-96 

0 64 


Series IX. — Constants: Ethyl Acetate, \ IFaier, 0 ' 341 , 



Alcohol. 




A;xl0--. 

[a) 

None 

1 _ 54 

. 7 ; = 0-42 

132 

0-96 

220 

1-46 

0-79 

(M 

0-431 

i, = 5.5 

142 

231 

0*74 


.r zz 0-38 

0-90 

1-33 

(c) 

0'806 

/ = 57 

146 

233 

0-64 


.c = 0-34 

0-83 

1-21 

{d) 

1-154 

i, zr .58 

147 

234 

0'64 



0-37 

0-83 

1-15 

('■) 

]'60S 

t zz 62 

150 

236 

0'58 



x vz 0'34 

0-74 

1-04 

{/) 

1 942 

t 63 

152 

237 

0-58 


0-35 

0*78 

0-98 

(rO 

2'918 

i - 64 

153 

238 

0-52 



.t; - 0-33 

0'63 

0-86 
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Series X. — Constant : IFaicr, 0'339. 


Kthyl acetate, 
(rt) 1 '066 t 


53 

0-26 

89 

0*41 

131 

0-49 (?) 

196 

0-82 

k X 10-‘^ 

0*58 

ih) 1-381 t 

_ 

36 

0-21 

69 

0-41 

133 

0-75 

177 

0*96 

0*73 

(c'l 1‘833 t 

' ' X 

- 

49 

0-41 

0-63 

124 

0 90 

191 

1-37 

0 99 

Id) 2-282 ^ 

X 


32 

0-31 

65 

0*63 

135 

1*22 (?) 

169 

1*57 

1*18 

{c) 2-806 t 

X 

_ 

44 

0-54 

80 

0-97 

126 

1-46 

186 

2-00 

1*46 

in 3-225 >’ 

X 


28 

0-41 

62 

0-88 

140 

1*73 (?) 

165 

2-11 

1-64 

3-576 t 

X 


41 

0*67 

76 

1-22 

133 

1*85 (?) 

182 

2-62 

: 1*82 

a. 


h. 

c. 

d. 

e. 

/. 9. 

0-54 


0-53 

0-54 

0*52 0*52 

0*51 0*49 


ethyl acetate 

Much of tho expense incurred during this work was defrayed from 
a graot awarded by the Government Grant Committee of the Koyal 
Society, for which the authors desire to express their indebtedness. 

Golosmiths’ Cullegk, 

New Caosrf, S.E, 


CCXV 1 1 . — Tellurmm Dicyan icle. 

By Herbert Edwin Cocksedge. 

\lthougii cyanides of both sulphur and selenium have been known 
OP some time, the possible existence of a tellurium compound appears 
ttot to have been investigated. 

It was found that a cyanide of tellurium can be prepared by double 
decomposition between silver cyanide and tellurium tetrabromide, the 
reaction taking place in a suitable organic solvent. 

The tellurium tetrabromide was obtained by the. cautious addition 
of bromide to powdered tellurium, the excess of bromine being 
removed by a current of dried nitrogen while the tiask containing the 
substance was warmed. 

fbe details of a preparation are as follows : The tellurium tetra- 
bromide (35 grams), with twice the required quantity of welBdried 
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silver cyanide (100 grams), was placed in a round-bottomed 
to a reflux condenser, and about 200 c.c. of purifled and dried 
added. The flask was heated to about 90® in a water-bath continuo T 
with occasional shaking, for three days, when the benzene, in 
the tellurium cyanide is not appreciably soluble, was decanted froij 
the silver salts. 

It was found to contain much cyanogen bromide, and the reaction 
may therefore be written : 


TeBr^ + SAgCN = Te(CN)2 + 3 AgBr CNBr. 

The residue was then digested with dry ether, which dissolved 
out the tellurium cyanide, forming a colourless solution. 

Inasmuch as the tetrabromide forms a deep yellow solution in ether * 
the absence of colour indicated that the reaction was complete. After 
evaporating the ethereal solution at the ordinary temperature, access 
of moist air being avoided, colourless crystals were obtained, which 
lost etber on warming ; the substance proved to be a compoutd 
of ether and tellurium dicyanide, 2Te(CN)2, (02115)20. Analysis gave • 

Found, N = (i) 13-2 and (ii) 13’3. 

Te = (i) 58-2, (ii) 58*8, and (iii) 59‘8. 

2Te(CN)2,(C2H5)20 requires N = 13'0 and Te = 58-9 per cent. 

It is known that the tetrachloride ^nd tetrabromide of teliuriutn 
form similar compounds with ether. 

To prepare the dicyanide, Te(Cil)2» the ethereal solution obtained 
above was filtered into a distilling flask, and evaporated to dryness 
from a water-bath, the last traces of ether being removed by a current 
of dried hydrogen. The cyanide so produced retained the shape of 
the original crystals, but was grey, owing to a slight coating of 
tellurium. 

-tThe pure cyanide was obtained by distilling this product In a 
vacuum, about half of the substance being lost in the process as 
tellurium and cyanogen. The sublimed crystals were analysed : 

0*1571 gaveO-llUTe. Te = 70*9. 

0‘2218 „ 0‘0640 cyanogen. (ON) = 28-8, 

Te(CN)2 requires Te = 71-0 ; (ON) = 29*0 per cent. 

When exposed to the air, the cyanide in a few minutes assumes tbe 
appearance of graphite, owing to deposited tellurium. 

With water and alkalis, immediate hydrolysis occurs, and tellurium 
is precipitated in the form of black flocks. The course of the 
hydrolysis is similar to that of the dichloride and dibromide of 
tellurium : 

2Te{CN)2 -b 3H2O = Te -I- TeO(OH)2 + 4HCN. 

When heated in air, the cyanide burns with a pale blue flash. 

The decomposition of the compound into tellurium and cyanogen 
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1 to a fllight eltent at 100°, but more rapidly as the 
^tnre rises ; there is a sudden increase in the rate of evolution 
about 190°, at which temperature partial sublimation of 

the is slightly soluble in chloroform or carbon tetrar 

methyl alcohol dissolves it in the cold without change, but 
occurs when the solution is warmed. 

”^At the ordinary temperature, one gram of the substance requires 
»bout 60 C.C. of ether for solution. 

Christ Church Labokatory, 

Oxford. 


CCXVIIL — Boron Thiocyanate, 

By Herbert Edwin Cocksedge, 

Tab thiocyanates of phosphorus and silicon were first described by 
Miquel(^n?i. Chim. Fhys,, 1877, [v], 11 , 343) j they have since been 
investigated by A. E. Dixon (Trans., 1901, 79 , 541) and J. E. 
Keynolds (ibid., 1906, 89 , 397). 

The correspondiog boron compound was all uded to by Miquel, in 
the paper mentioned above, as follows : “ Finally, after experiments 
as yet incomplete, I can assert that boron bromide reacts similarly 
with lead sulphocyanide to give a sulphocyanide with properties 
analogous to those of the silicon compound.” 

Boron bromide reacts with silver thiocyanate with the formation of 
boron thiocyanate, which is extracted from the product by means of 
cold benzene. 

The boron bromide was prepared according to Gattermann’s method 
[Ber.y 1889, 22, 195) by the action of bromine on crude boron, 
obtained by the action of magnesium powder on anhydrous borax. 
The final distillation was carried out with care, since the mercuric 
bromide formed after decolorisation of the crude product with 
mercury is carried over in appreciable quantities in the last portion 
of boron bromide vapour. 

To prepare the boron thiocyanate, a small bulb of boron bromide 
was placed together with twice the theoretical quantity of thoroughly 
dried silver thiocyanate in a welFstoppered bottle, pure benzene added, 
and the bulb broken by vigorous shaking. The shaking was continued 
for a few minutes, after which the colourless solution of the thio- 
cyanate was filtered, and the benzene removed at the ordinary 
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temperature by means of a current of dry air. The 
deposited in glistening, colourless crystals, and a further 
could be obtained by extracting the residual silver sl 
benzene. 

Traces of hydrolysis occur unless extreme care is taken, the 
becoming clouded and discoloured as the solution becomes 
Analysis gave ; 


with 


crystals 

^Concentrated. 


B = (i) 5-8, (ii) 6*3, and (iii) 5’8. 

N = (i) 21-6 and (ii) 22*3. 

S = (i) 51-6 and (ii) 51-8. 

B(SCN)s requires B=-5*9 * N = 22-7; S = 51-9 percent 

The substance separates from benzene in short, rhombic crystab 
sometimes in the form of radiating needles. It cryatalliaes from etCr 
in thin, colourless plates. 

When heated on a platinum wire in the Bunsen flame, the thb 
cyanate burns, leaving a charred residue, which, on ignition gives 
boron nitride. In the absence of air, it is largely destroyed on heatin 
only a small portion distilling unchanged. ’ 

At 100° the substance darkens considerably, and a benzene solution 
deposits brown flocks when it is boiled. 

When exposed to moisture or treated with alkalis, the thiocyanate 
is at once hydrolysed to boric and thiocyanic acids, a solution of ferric 
chloride giving an intense coloration. 

With the view of determining whether the substance possesses the 
constitution of a thiocyanate, B(SCN) 3 , or of a thiocarbimide, B(NCS) , 
its behaviour towards aniline was investigated. 

A. E. Dixon has shown {loc. cit,) that the corresponding phosphorus 
compound acts as a thiocarbimide towards the base, yielding the 
corresponding thiocarbamide, whereas from the work of J. Emerson 
Reynolds the silicon compound exhibits the behaviour of a 
thiocyanate, 

A solution of the boron compound in benzene was added to a 
concentrated solution of aniline in the same solvent. Some heat was 
evolved, and a mass of white crystals was precipitated. These were 
washed by decantation with benzene, drained, and dried, access of 
moisture being avoided as much as possible. 

The crystals contained no boron, but gave reactions for aniline and 
a thiocyanate; they melted at about 78°, softening before that 
temperature was reached. The substance gave no thiocarbamide 
reactions when freshly prepared, but after boiling with water, or 
allowing it to stand for some time, a mirror of lead sulphide was 
obtained on warming a portion with an alkaline solution of lead. 

The substance had in fact been converted into phenyl thiocarbamide, 
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^bicb melts 


at specimen prepared from the original crystals 


Oq analysis : 

14*2 c.c. Nj (moist) at 11° and 756 mm. N 18*6, 
0-6679 BaSO^. S = 22*2. 


aelted at 153° 

0.0914 gave 

0 4136 ^ requires K= IS'i ; S = 21’1 per cent 

The above experiments thus indicate that the boron compound 

j] solution 
The boron 


behaves as a thiocyanate rather than as a thiocarbimide. 


remains in solution in the benzene probably as the 


oilide of boron. 


but it was not isolated as such ; the anilide, which 


i^s not seem to have been described, is extremely soluble in benzene, 
tl can only be obtained from a solution in that solvent by 
Jlncentrating and keeping the resulting gum for some time. 


In coDclasion, 1 wish to express my best thanks to Dr. Baker for 
the helpful interest he has taken in the above work. 

Chuist Church Laboratory, 

Oxford. 


QQ^]X,^The Viscosity of Fuming Sulijliiiric Acid, 

By Albert Ernest Dunstan and Robert William Wilson. 

Is a recent paper (Trans., 1907, 91, 83), the present authors published 
a viscosity -concentration curve for aqueous solutions of sulphuric acid. 
This curve was shown to follow very closely that originally deter- 
mined by Knietsch {Ber.^ 1901, 34, 4069), and it was pointed out 
that the investigation clearly indicated very considerable association 
between the acid and the water. 

A well-defined maximum point was found to exist at a concentra- 
tion of 85 per cent, svilphuric acid, corresponding with the well-known 
compound SO(OH)^, and a minimum point at the concentration 95 per 
cent, sulphuric acid, which corresponds with the hydrate 3H2SO^,H2^. 
Now it appears probable that the compound SO(OH)^ is present in 
solution in the aggregate [OIS(OH)^],i, where w is a whole number of 
considerable magnitude, and similarly, at the concentration indicated 
by the minimum point there is present the aggregate 
where m is less than n, since the exceedingly high value at these two 
points of the viscosity coefficient, 0*94794 and 0*83255 respectively, 
points to the existence of complexes of great molecular weight. 

In the above-mentioned paper, the curve ended at 100 per cent, 
sulphuric acid, with evidence that the viscosity would be found still 
increasing with a greater percentage of the anhydride. 
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Owing to the kindness of Dr. Messel, to whom the author^ 
this opportunity of expressing their indebtedness, an ample supply of 
very pure acids of varying content of free sulphur trioxide was 
at their disposal. 

The solidity of some of the specimens necessitated the work beb 
carried out at a higher temperature than 25 ®, at which the previo^J 
experiments had been conducted ; hence 60 ° was taken as the constant 
temperature. The extreme manipulative difficulty of working wib 
these strongly fuming liquids, and the remarkable way in which the 
absorbed water, even during the progress of the determinations, 
eluded the attainment of any high degree of accuracy, but, for p^jj. 



0 10 20 30 40 50 tiO 70 80 

Fcrcentmje of SO3 {free). 


poses of comparison, it must be borne in mind that each point was 
determined under precisely similar conditions. 

Knietsch {loc. cit), using a variety of methods, found discontinuities 
in the curve connecting concentration with physical properties at tk 
following points : 

Melting-point 2H2S0^,H20, dHgSO^jSOg, H2SO4,2S0ji 

H2SO4.H2O. 

Viscosity', HgSO^.SO^. 

Conductivity : 2H2S04,H20, HgSO^jHgO, and 15 per cent. SOg. 

In the present work (see figure), it is to be noticed that t e 
viscosity concentration curve rises sharply from pure sulphuric aci 
to the acid containing 40 per cent, of sulphur trioxide, at which con 
•centration the compound 1X2804,803 probably exists. 

.mum also is in substantial agreement with Knietsch's work. 
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poiot the 
[or water 


viscosity coefficient attains the dimensions 0'2045, whereas 
at 60° is 0*00464, and for sulphuric acid, 0*0832. 


Percent' free SO,. 
70’0 
46*0 
40-6 
27 7*2 


Viscosity. 

0-1147 

o*mi 

0*2045 

0-1753 


Per cent, free SO,. Viscosity. 

21*5 0-U88 

16-3 0-1383 

0-0 0 0832 

Water at 60° 0-00464 


prom the maximum, the curve rapidly falls, and as free sulphur 
ioxide is approached, the viscosity falls to the same dimensions as 

LTof pm-e sulphuric acid 

Pile creneral conclusions to be drawn from this work are : 
nl The high degree of association of sulphuric acid, due probably 
oeach hydroxyl group functioning as the seat of very considerable 
^sidual affinity, thus : 

6-h 

^O-H 


(2) Further evidence as to the existence, in solution, of molecular 
i{/grcgateSj such as HgSO^jSOg, 

Physical Chemical Labokatory, 

East Ham Technical College. 


CCXX . — The Dendties of Krypton and Xenon. 

By Richard B. Moore, B.Sc. 

The volume of krypton and xenon isolated by Ramsay and Travers 
during their classical research on the rare gases of the atmosphere 
wnounted to 12 c.c. of krypton and 3 c.c. of xenon. The two best 
density determinations obtained by them for krypton were made on 
two samples of gas, one of which had been fractionated from argon 
and the other from xenon. The former gave a density of 40*82 
and the latter 40-73. Later, Ramsay, starting with 191‘1 kilos, of 
air, obtained 7*5 c.c. of krypton and 0*87 c.c. of xenon. This krypton 
gave a density of 40-81. To make an accurate density determina- 
tion with the original 3 c.c. of xenon was by no means easy, and 
the two highest figures obtained, 63*64 and 64*0, agreed exceedingly 
Well in the circumstances. The density of xenon has generally been 
jtaken as 610, and its atomic weight, on the assumption that it is 
[a monatomic gas, as 128*0 {PhU. Trans., 1901, 197, A, 66). 
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Owing to the small volume of gas available for feactionatioo it ' 
probable that the krypton in the above experiments contained small 
traces of argon, and that the xenon also was not entirely 
from krypton. This source of error would give low results for the 
densities of both gases. In addition, the volume of the bulb used 
was only 7 c.c. Recently, during a search for possible new elements 
in the atmosphere {Proc. Roy. (She., 1908, 81, 195), the author 
fractionated in Sir William Ramsay’s laboratory the residues from 
120 tons of liquid air, which gave krypton and xenon in sufficient 
quantities to make it possible to obtain pure samples of both gases 

The density apparatus used was a slight modification of that designed 
by Ramsay and Travers {Phil. Trans. y 1901, A, 197, 54), and 
is shown in Fig. 1. It consists of a U-shaped gag burette fastened to 
a strip of mirror glass, on the surface of which is etched an accurate 
millimetre scale. The tube B is of the same diameter as the upper 
portion of hence a correction for capillarity is unnecessary. C 
contains a roll of silver foil in order to prevent minute globules of 
mercury, carried over by the gas, from entering the bulb E. K leads 
to a Tbpler pump. The bulb E is connected with the capillary tube II 
by means of a selected piece of pressure tubing wired on. It was 
found that such a connexion remained perfectly gas-tight during 
a period very considerably longer than was required for an experiment. 

The density bulb used had a volume of 32*7077 c.c. The volume of 
the sealed counterpoise was the same as that of the bulb. A long- 
armed Oertling balance sensitive to 0*0 1 milligram and carefully 
standardised weights were used. These weights, although standardised 
relatively to each other, were made absolute, inasmuch as they were 
used for determining the weight of the bulb full of water. No 
correction for latitude has been applied. 

The method of manipulation was as follows: By raising the globe 
D the mercury was run into' the burette up to the stopcocks a and J. 
The latter were then closed. The reservoir D was then lowered so as 
to leave a barometric vacuum in the tubes A and B, after which the 
stopcock d was 'closed. The density bulb had meanwhile been com- 
pletely exhausted and carefully weighed. It was then attached to the 
tube H. The vessel Fy surrounding the bulb, was packed with ground 
ice, and distilled water, previously cooled almost to zero, was poured in 
until the level of the water reached the upper surface of the ice. The 
stopcocks a and m were then turned, the apparatus thus being pot id 
communication with the pump. In this manner, the air in the bore of 
the stopcock a was completely removed. After exhaustion vas 
complete, a and m were closed and d opened, the mercury rising 
in the burette. The gas was then run into the burette through t e 
capillary tube A, which was completely filled with mercury. 



g the stopcocks a and « sn ^ 

?. tlifi ffas Jit . - to jjijt j « 


iiiraiofr tlie stopcocks a and * ' ' *« 

fciti 1, tticoas entered the b^K IV" ^ '“‘o com„, . ' 

mercury in ^ 
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was suspended on the balance. Owjng to the small size of the glot^ 
no correction was made for shrinkage under atmospheric piessui-e ’ 
Xenon . — The xenon used in the density determinations had 
separated from the krypton by a long series of fractionations. Xb 
gas thus obtained, after it bad been sparked with oxygen and the 
oxygen removed with phosphorus, was condensed in the fractionatin 
bulb at the temperature cf liquid air. As krypton has a vapo^f 
pressure at this temperature of 17 mm., and the vapour pressure of 
xenon at the same temperature is only 0*17 mm., the two can be 
separated by removing the krypton from the xenon by means of a 
Tdpler pump. It was found during the preliminary fractionation 
that a mixture of solid krypton and xenon could be apparently 
pumped “dry'' and yet some krypton would be retained below tli« 
surface of the solid xenon. On vaporising all the gas, however, ami 
re-depositing, this krypton could be pumped off. This process wa- 
therefore repeated several times during the final attempt to get ru 
of all traces of krypton. The gas then pumped off Vas apparentli 
pure xenon, as its spectrum did not show the slightest traces of tb 
principal krypton lines. Nevertheless, it was rejected as probaU 
containiog traces of krypton. 

A portion of the pure xenon was thea fractionated at - 130^ b 
means of light petroleum cooled with liquid air. Four fractions wer 
obtained, and density determinations were made with fractions 2 aa 
3. The results were as follows : 

Fraction 3. 

Fraction 2. >< 


Volume of density bulb (in c. c. ) . .. 32 ’7077 

Temperature ; 0 

Pressure on gas, corrected (in mm.) 480*0 

Weight (in grams) 0 12044 

Hence, density (0 = 16) 65*253 


32-7077 32‘70i7 

O’ 0“ 

446*4 521-7 

0-11223 0*13105 

65*380 65-328 


As the density of fraction 2 was lower than that of fractions, tl 
former probably still contained a very small trace of krypton, andtbe 
experiment may therefore be rejected. It is probable that this trace 
was contained in the first portion of fraction 2, and as the whole 
volume of the fraction was 40 c.c., we may assume that any krypton 
in fraction 3 would have no effect on its density within the limits of 
experimental error. The moan of the two determinations on fraction 
3 (65*35) may therefore be taken as the density of xenon. 

Krypton.— It is easier to obtain pure xenon than pure krypton, d 
the former case it is only necessary to free the gas from krypton, n 
the latter, both argon and xenon must be removed. In the fractiona- 
tion of a mixture of three gases, it is always easier to 
samples of the gases which possess the lowest and big - 

points than it is to obtain a similar sample of the gas wit an m 
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j'ate boilicig point. ^Consequently, special pains were taken to 
f* the krypton. The gas obtained during the progress of the 
^ already referred to had been repeatedly fractionated, and its 
nin showed none of the argon or xenon lines. In order to be 
' the krypton was free from these gases, it was refractionated 


. that I 


the temper 


rature of liquid air, according to the following plan ; 



Fractions I and 3 were refractionated separately, fractions 4 and 
1 being rejected as containing either argon or xenon ; 2, 5, and 6 
jrere mixed and refractionated, 8 and 10 being rejected, whilst 
fraction 9 , which contained most of the gas, was considered as being 
liractically pure krypton. 

! This gas was then fractionated at - 130°, a bath of light petroleum 
inixed with liquid air being used. Ten fractions were thus obtained. 

the gas was more likely to. be contaminated with traces of argon 
[han with traces of xenon, fractions 8 and 9 were selected for density 

[ eterminations. As the volume of No. 8 was not quite large enough, 
small poi'tion of No, 7 was added. The gas samples were sparked 
jrith oxygen over sodium hydroxide solution, and the excess of oxygen 
!m\s removed by phosphorus. 

I During the early stages of the separation of the mixed rare gases, 
It was found that they were not only contaminated with oxygen and 
pitrogen, but also with traces of hydrocarbon vapour, derived from 
Ihe peutane used in lubricating the compressors of the liquid-air plant. 
[The mixed gases had therefore been passed twice heated over copper 
pido, but on sparking the samples of krypton obtained as described 
khova, it was found that some of the hydrocarbon vapour had escaped 
pidatioa by the copper oxide. This, however, did nob vitiate the 
plue of the fractionation from argon and xenon. The last trace of 
Ihe hydrocarbon was, of course, removed by the sparking. Two deter- 
toinations were therefore made on fraction 8, with the following 
^sults ; 


Fraction 8, 


Volume of density bulb (in c.c.) 827077 

Tmperature O'" 

Pressure on gas, corrected (in nira. ) 474 '0 

Weight (in grams) 0 '07566 

41*509 


327077 

0 “ 

478*3 
0*07683 
41 *500 
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As the gas was taken through, the pump ^fter the first det€rm| 
tion there was a possibility of its being contaminated with a 
small trace of air. This would make the second result lo^ 

41 '509 may be accepted, therefore, as being the more correct 

Aj determination on fraction 9 gave a low result, probably 
insufficient sparking. At this stage of the work, the author 
unfortunately forced to leav.e England, and Sir William Ramsay ai.,] 
Mr. A. T. Cameron very kindly offered to make another deugit 
determination with this fraction of the gas. After prolonged 
sparking and removal of oxygen, the density obtained was 3353 
It was difficult to understand why fraction 9 should have a lower 
density than fraction 8. They therefore thoroughly sparked fraction 
5 and 6, and mixed the resulting gas with No. 9. The whole was 
then fractionated once at liquid air temperature, all that could be 
readily pumped off constituting fraction 1, The I’emainder of the 
gas was taken off in two fractions (2 and 3), the middle fraction 
being much the larger. A determination on this gave the following 
result : 


Volume of density bulb (in c.c.) 32-7077 

Temperature 0° 

Pressure on gas, corrected (in mm.) 765'9 

Weight (iu grams) 0-11833 

Density 41-18 


They then decided to make one last and extremely thorough attempt 
to obtain a fraction with a density as high as 41-5. The spark 
spectrum led them to suspect argon in the first and middle fractions, 
whilst No. 3 seemed to show traces of xenon. The gas was there- 
fore refractionated according to the following scheme. In each ea.se 
the middle fraction was 19/20ths or more of the whole : 



Kr 

1 


t 

A-i-Kr 

1 

Kr 

Kr -i Xc 

1 

A + Kr 

} 

Kr 

1 

1 

Kr+Xc 

! 

A + Kr 

1 

Kr 

t_ 

1 

Kr + Xe 

. 

1 , 

A -1 Kr 

i 

Kr 

i 

Kr + Xc 

i 

A + Kr 

1 

Kr 

1 


[ 

A + Kr 

i 

Kr 

Kr-i Xc 



COXCEPTION OF HYDBOGEN IONS IN CATALYSIS, ETC. 2187 

time tbe first fraction was withdrawn, through the pump, 
■ije second was allowed to run into -a mercurj reservoir under slightly 
educfci pressure, whilst the gas which was left in the fractionating 
ulb alter equilibrium was established constituted fraction 3. The 
[ndl biyptou fraction had not therefore been passed through the 
lump at any stage of the fractionation, which practically eliminated 

britamination with air. , 

1 The results obtained were as follows : 


Volume of density bulb (in c.c.) 327077 

Temperature O'* 

Pressure on gas, corrected (iii mm.) 772-5 

Weight (in grams) 0-12S29 

Calculated demsity 41 ‘504 


4 

They considered this figure correct to one part in 2,000. The 
nsity of krypton may be therefore taken as the mean of il’504 and 
•509, namely, 41'506. On the assumption that krypton and xenon 
e monatomic gases, their atomic weights would therefore be 83*012 
id 130-70 respectively. These new figures do not throw them out of 
ace in the periodic table. 

I desire to' thank Sir William Ramsay and Mr. A. T. Cameron for 
le independent work which they so kindly did, and which consti- 
ited a rigorous confirmation of my own result j also the former for 
s many helpful suggestions. 

U.vivERsiTY College, 

LoNDoy. 


(’XXL -— Examination of the Conception of Hydro- 
(jtn Ions in Catalysis, Salt Formation, and EJlectro- 
hjtic Conduction. 

By Abthue Lap worth. 

Part 1. 

iiTH E, Fitzgerald the present author has shown that the addition 
. water to a liquid, such as alcohol, containing an acid leads to a 
Jdiicbion m the number of hydrogen ions * present, and has found that 
le retardation of esterification and ester hydrolysis by water cannot 
“ explained by hydration of the intermediate products in the esterifi- 

hydrogen ion ” refers throughout to the non. hydrated ion, or, in 
^or s, 0 that supposed to be responsible for hydrion catalysis. 
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cation process. The Arrhenius view of the way in which water 
lyses the salts of weak bases was also found to be inadequate to 
case. 

To obtain quite convincing evidence from esterification experiments 
as to the non-validity of the latter assumption would be extremel 
difficult, owing to complication arising from the large number of 
substances present. Experimental attack on a different line was 
necessary, and it was therefore sought to determine, first, s^hetlier 
hydrion catalyses, other than those already known, were affected 
by water in a similar manner ; secondly, if so, whether it would he 
possible to obtain for examination a case in which the amount of 
water compared with that of the substance catalytically changed 
might be made very small. 

The Tran^ormation of Hydrazobenzene into Benzidine in Akoholk 
Solution. 

This well-known change, which is brought about by acid?, wa« 
especially interesting, because here the substance changed is not a 
carbonyl compound. 

A solution of this substance in absolute alcohol was divided into 
quantities of 10 c.c. in test-tubes containing respectively 0, 0-2, anti 
0*4 c.c. of water. To each was then added 5 c.c. of absolute alcohol 
to which a little sulphuric acid had been added. Benzidine sulphate 
began to appear in the first tube in about five seconds, in the next 
in forty seconds, and in the last in eighty seconds. This obseryatiou 
was frequently repeated under similar conditions, with results of the 
same nature, showing that the effect of water on the catalysis of 
hydrazobenzene in absolute alcohol is of the same order as its 
on catalysed esterification , the speed of change over a wide range 
is about inversely as the amount of water present. Fairly concordant 
results are obtained if a standard tube is used to ensure a definite 
degree of opalescence at the point timed. 

The Bromination of Ketones. 

The bromination of carbonyl compounds has already been shown te 
be catalytically accelerated by mineral acids, and in the case o 
acetone the speed of the disappearance of the bromine is a measure o 
a change in the ketone itself (Trans., 1904, 85, 31, seq.)^ 

Solutions of a number of ketones, including acetone, meat hone, a 
acetophenone in alcohol, were acted on by bromine in alco o ic 
tion with hydrogen chloride as catalyst. In all cases the spee ^ 
which a given quantity of bromine disappeared was nearly 
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to the concentration of water present when the quantity 
wat^T more than one per cent, of the total weight. 

^ The following widely different cases of hydrogen ion catalyses in 
hoi bad thus been shown to be affected by waifer in a similar 
anner namely, the decomposition of diazoacetic ester (Bredig and 
Fraenkel, Ber.y 1906, 39, 1756, et seq.), esterification of carboxylic 
(Goldschmidt), the change of hydrazobenzene into benzidine, 
and the bromination of ketones. This suggested that a common 
lanation of them all is to be looked for, but hydration of the sub- 
affnce undergoing catalysis still remained a possible, although a 
^omeffbat remote, one. 

^ Tbe bromination of acetone appeared to offer a means of deciding 
Ithis point, for here an enormous excess of the catalysed compound as 
Compared with the water could be employed. It has been shown 
that the speed of disappearance of the bromine is a measure of the 
Igpeed of a change in the acetone (compare Trans., 1904, 85, 31), 

Influence of Squall Quantities of Water on the Velocity of Bromination 
of Acetone without Solvent. 

A quantity of anhydrous acetone%^^) was mixed with a little dry 
bromine, and another quantity (B) with a few drops of sulphuric acid. 
After placing these in a thermostat at 25° for some time, portions of 
25 c.c. of A were then measured into 50 c.c. flasks containing varying 
quantities of water, also kept immersed in the thermostat, and subse- 
quently 25 c.c. of B were added, and the time elapsing between its addition 
and the complete disappearance of the bromine was taken. The 
following results were obtained ; the numbers given under in the third 
line are obtained by assuming the water value 0*10 for 50 c.c. of 
acetone, a number calculable from the first and last observation. 

The experimental error in the time observation amounts perhaps to 
about 10 seconds : 


proportioi 


nal 


Wakr 

^ 0 

0*1 

0-25 

0‘5 

0-75 

I'OO grams 

Time 

i5 

85 

155 

265 

400 

510 secs. 

Cale. 

= — 

93 

164 

278 

394 

— 


A number of other experiments with this and other specimens of 
acetone gave similar results, but different specimens differed slightly 
in their water values, as was to be expected, since traces of moisture 
so greatly influence the speed. Experiments on a smaller scale with 
acetone, which had been prepared from the bisulphite compound and 
purified with every care, gave results of the same order. 
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Catalysis in Other Solvents a7id Possible Impunties in the II a/jj. 

Phenomena vSry similar to those observed in alcohol or acetone 
are noticed in other oxygenated organic media, and marted 
retardation by water of acid catalysis occurs to a greater or 
extent in ether, ethyl acetate, and other common liquids which dissolve 
water. The different extent to which these respond is dealt with 
elsewhere. 

The suspicion that the effects noticed are due to impurities in the 
water may be dismissed at once ; these effects are so considerable that 
in order that they might be caused by, say, an alkali, it would he 
necessary to suppose the water to contain impossible quantities of this. 


Mathematical Treatment of the Question, 

Probably the main difficulty in obtaining acceptance of the view 
that the influence of water on catalysis by acids is accounted for by 
a reduction in the number of hydrogen ions, or, in other words, by a 
diminution of the available acid,^es in the initial difficulty in demon- 
strating that the conception is in accordance with the generalisations of 
Ostwald and his school, and in showing that it can be applied to the 
facts as readily as the original conception of Arrhenius, which, in its 
first form, is not consistent with the phenomena of acid catalysis. 
For this reason, and for the further consideration of various 
aspects of the question, it will be necessary to develop, on strict 
lines, and first assuming the presence of hydrogen ions as the active 
catalysts, an expression for the state of a monobasic acid, HR, 
in a mixture of basic liquids. Kepresenting the amounts of each 
liquid by the symbols IF, IF, etc. respectively, those of their compleses 
with hydrions as /, I'y etc., and the corresponding undissociated 
compounds as 6; >S', S", etc., the following expressions represent the 
state of equilibrium. No allowance in the general expressions need 
be made for a possible union between the bases, as this would simply 
result in the introduction of more constituents of the series IF, 
with corresponding additions to the series S and /. The symbols 
Sy S\ etc. include the acid united with the solvents whether ion i sable 
or not, and E represents the total anions of the acid whether united 
to the liquids IF, etc., or not. V is the volume occupied by the 
system, and A is the original amount of acid. All quantities are 
expressed in gram-equivalents. Naturally, K, etc. may be expect* 
to vary with an alteration in the proportions of the solvent constituen 
but will otherwise be constant. 
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K^.r 


(3. l/.W 

S=- ^-'?L ; (3') I'.H 


( 4 ) l{^ JiH-hV-¥tS^A (where 2/=/ + /' + etc ) 

(а) Hli^R^^S^.A (where 26'=.,^+ y + etc.\ ‘ 

Whence way be derived ; ''" 

(б) from (4) and ( 0 ), 2/ + // = R. 

(7) from (2) and (2'), 

W> ir 


wlitie 


Hence2/=/^*2»>^ 

K-,-W 

s fV' 

+ +etc. ; 


R3 (' ^2 


W\K..H ^ 

K\, W.K. V = hU, 


, (6) from (3); 

'k\> w.r.F 

or, putting -J!:- active mas?!, J/, etc. 
from (2), 

rhere 


ir 


2.?=/;,:^.S 

f' &; 


2 —=. 'V , J/' 

■P.^2 

(9) but from (6), (7), and (2), ' 

IVl 

(10) By combining (5), (1), and*(8), 

4/V 1 +'^5 ■'' L . 

r A'.a; 


*- 1 

and introducing ( 9 ), 


1 

LA, jTA'J 
'““ * «''*■'“ 'equivalent of acid, 


AV 

P 
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Conceni/raiion of Hydrogen lone at Infinite Dilution. 


At infinite dilation the term not containing V must be neglected 
(12) and 


or at infinite dilution the hydrogen ions in solutions containing A grayfi 
equivalents of all acids have the same concentration^ being 

dependent of the acid and depending only on the nature of the solvent 
This is in accordance with the well-known generalisatioa that the 
molecular activity of all acids as measured by their effect in inverting 
sucrose and hydrolysing esters tends towards a maximum value which 
is the same for all acids.* 


Relation between Molecular Conductivity and the Number of 
Hydrogen Ions. 


The conductivity is given by tiji^ sum of the number of the ions of 
each kind x its mobility : 






H.w . 


X 


.V^'^K^.V 


+ etc. g,^H 






(la) .«[v^+„ + . + -s^J 

that is to say, the molecular conductivity is proportional to the 
number of hydrogen ions multiplied by a constant which depends 
only on the nature of the solvent. In other words, the relationship 
between the so-c-illed degree of dissociation of an acid (as measured by 
its conductivity) and the hydrogen ions is independent of the nature of 


the acid. 

This is in agreement with the generalisations of Ostwald and 
Arrhenius, who have shown that the power of an acid to hydroly.^c 
methyl acetate, or to invert sucrose, is the same for all acids at the 
same degree of dissociation as measured by electrical methods.* 


* The generalisations, as thus stated, are not strict, but the point insisted on u 
that the expressions evolved as above, are in agreement with the exprimeDta 
facts to precisely the same extent as are those derived by the application o t « 
original ionisation theory of acids. 
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Yariaiion of Degree of Dissociation ” with Volume of Solution. 

The degree of dissociation, x, of an acid as at present measured 


. conductivity at volume V v • , p 

the ratio = — j — -rr—r- , . ^ ^ , , which, from the 

j-epieseiuft conductivity at infinite volume 

H at vol. r 

last parngiApi' at infinite dilution’ 


liut from (9) above, , 




Blit R-ji = tfoo [ 2 ^ + 1 j = rl (from 1 1 above), 

:;othat when if = 1). 

X 

Replacing H \u the equation (10) by , and ^ by 1, 


- 11 + 2-^1- 
^|L^i KK,\ 


si + 1 

- ^^2 1 • 


2I + 1 2I + 1 

.A A A n 


2 ^ 4-1 Stf + 1 
*"^*1 


that is to say, the foregoing view leads to precisely the same 
expression as is applied at the present time to the dissociation ” 
of weak acids as measured by their electrical conductivity, namely, 

+ xhv = kvj 

where k is the ‘‘ dissociation constant.” 

(15) This gives the dissociation constant of the acid : 

M 

7 *2 


or, in aqueous solution, 


kY^Jk, 


M 

d" 1 

2 , 

-1 Jl 
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where U is the active mass of liquid water, and iT is 
dissociation constant of the hydroxonium salt. 

It is clear from the preceding formula for h that the 

strong basic solvents (where ^ is large) will tend to minimige the 

inherent di^erences in potency between strong acids, so that it may 
anticipated that mineral acids which have nearly equal constants in 
water will show very considerable divergencies in less basic solvents 
such as ether or alcohol. 

In order to demonstrate in a simple manner that this must be the 
case, for the moment let the simplifying assumption be made that the 
dissociation constant of the hydroxonium salts of strong acids is the 
same, ==K. 

The above may be written 

In the case of bases of the strength of water, the hydrogen ions 
have been shown to be very few, that is, is very small, and may be 
neglected in comparison with M. 

(16) ■ 


(17) 




KXS 

J/'L- 


k~ 

K-k 


KK, 


is constant, and the intrinsic acidic affinity or potency of the 

k 


acid, iTj, is therefore proportional to 


K-1^ 


Taking two fairly strong acids, A and with dissociation 
constants in water nearly equal to that of salts, say, 0*95^ and 0'9f, 

their relative intrinsic acidity is given by and ^ 0 ^= 19 and 9 

respectively. That is, whilst their true affinities are in the ratio 211, 
their affinities in water appear to be only in the ratio 1'05. 

In respect to this point, Goldschmidt and Sunde have shown {^er., 
1906, 39, 719) that, although picric acid appears nearly as powerful 
as hydrochloric acid in aqueous solution, yet in alcoholic solu- 
tion it has only about one-tenth of the catalytic activity of the 
latter. Similarly, picric acid and trichloroacetic acid differ far more 
in alcohol than in water, and similarly with di- and tri-chloroacetic 
acids. 
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HidroUj^^^ 0 / Salts in Alcoholic and Similar Media hy Water, 
Water Value of Solvents. 


Tiie effects of adding a small quantity of a relatively strong base 


to a solution 


of an acid in a weak bsise may readily be deduced from 


the general equation, providing certain conditions are known, as is 
1 ns the case where water is added to a dilute solution of hydrogen 
o^lo'rido in absolute alcohol. 

p. 15 known that in absolute alcohol the acid at iV/10 dilution 
exhibits already about 0’4 of its maximum conductivity, and this 
fraction increases with addition of water to a comparatively small 
extent, so that for very small additions of water it may at a first 
approximation be assumed nearly constant. This fraction represents, 
according to the present conception, the proportion present as anions, 


// = 


M M' 

1 + ^ 


.[-a 


i-M, 


where M and refer to water, and M' 

11 = x= measured degree of dissociation, and assuming that the velocity 
of esterification at any time is proportional to the active masses of the 
hydrogen ions, of the carboxylic acid, and the alcohol lespectively, it 

M 


is given by the expression (neglecting 1 in comparison with 

first time) : du , u 




for the 




M' + M 


where ;; is a new constant dependent on the nature of the carboxylic 
acid, and u is the active mass of this acid. 

This is in accordance with the observations of Goldschmidt and 
Udby [Zeitsch. physikal, Chem.^ 1907, 60, 735, e£ seq.) for the velocity 
of esterification of numerous acids by hydrogen chloride in alcohol 
and varying amounts of water, and their functions have the same 
significance* 


For eoinparisoii, the expression used by these authors may be given here : 

du ,, a - X 

— = kworc , 

cit /i' + X 

the corresponding symbols being ; 

(G. andS.) kv, b, r, c, a-x, 

(L) Ax, u, M, 

The function c (G. and S.) was shown to be probably jncportional to the measured 
isjociation of the catalyst, lev to depend on the nature of the carboxylic acid and 
<’ t e alcohol, r to be independent of the nature of the carboxylic acid and to 
on the nature of the alcohol only. 
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This function 


which has been termed the water value 




pure solvent, is identical with r in the expression used by these 
authors, and is correctly interpreted by them as a hydrolytic con- 
stant. Their further conclusion, namely, that the general appHca^blbty 
of the formula is proof of the view that the alcohol forms the reactire 
complex ion, is, however, clearly incorrect, as the present mathematical 
investigation shows that the same expression is obtained whether the 
reactive ion is formed from the alcohol or the carboxylic acid. 

The present author has found that this ** water value " may be deter- 
mined for a solvent by studying the effect of water on any of the 
catalytic changes which have been mentioned, and also on the basis of 
the tinctometric method, referred to later in this paper. Each method, 
however, gives a slightly different number for the “ water value/' hut 
this is perhaps inevitable, owing, in part, to the fact that the concentra- 
tion of catalyst is very different in different experiments, and also 
that it is at present not easy to determine the influence of the sub- 
stance undergoing catalytic change. The values are of the same 
order, however, in each case, and to illustrate what kind of preliminary 
results have been obtained, the numbers for the “ water value ” of 
50 c.c. of a specimen of nearly absolute alcohol may be given : 


Type of Acetone Hydrazo benzene 

catalysis or test. Esterification, bromination. conversion. Tiiictoinetrio. 
Water value 0'22 0'16 0'18 0'12 


Variation of the Velocity of Esterification in Alcohol with AUemtimk 
the A mount of Catalyst. 

Goldschmidt andUdby {ZeiisrJi. physihal. Chem., 19 07, 60, 735)aiid 
Kailan in numerous papers [Monatsh.j 1906, 27, 543, 997 j AnmUn., 
1907, 351, 186, etc.) draw attention to the fact that in alcohol cod- 
taining water, the velocity of esterification at constant volume 
increases more rapidly than the concentration of the catalyst. Tbe 
first- named authors consider that this may be explained if the 
assumption be made that the alcohol forms the complex hydrious to 
which the reaction velocity is proportional. 

In order to ascertain whether this conclusion is a valid one, let one 
of the complex hydrions in a mixture containing hydrogen chlori e 
selected, say 

We have F = constant volume it is obvious that an 

increased amount of hydrogen chloride could never incie^se the a “ 
of any of the free bases. ^"2 and V are constant, so that 
increase more rapidly than the concentration of hydrogen c 
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. ' 

^anie is true of the hydrogen ions. That is, mast be positive 

Differentiating the expression connecting the 
j^ount of hydrogen chloride with the hydrogen ions, we obtain the 




expression : 








M 


kk} 


which is always positive, so that ihi disproportionate increase in the 
gi'ierijication velocity cannot be due to any reaction which is simply 
dependent on the mass of a complex hydrion fm'med from the alcohol <m* 
carhoxylic acid. 

Of the other individual substances which might be concerned, the 
relation between the undissociated compound, S", the base, W"f and 
the hydrogen ions is : 




iVny velocity which is proportional to S" may (providing does 
not diminish too rapidly with increase in the amount of catalyst, that 
is, if is a very weak base) increase more rapidly than the amount 
of catalyst, for 


d^{m) 

dA:^ 


+ H 


which is positive, providing V is less than 2( — + ^ 


'dm\ 

d^h 

/ 


M 


a number 


which must be very great. An increase in the velocity of reaction 
propwiiomtely greater than the increase in catalyst may indicate that an 
undissociated compound of the catalyst with the chxinging substance is, in 
part at least, concerned directly in the formation qf the final products. 


Neutral Salt Action, 


A similar reflection may apply to the acceleration by neutral salts 
of teactions in, which powerful acids in dilute solution take part. The 
neutral salts must decrease the concentration of the hydrogen ions 
themselves, and also that of the complex ions of the changing substance, 
by converting them, on the one hand, into undissociated acid and 
undissociated compound. It follows from the relations above discussed 

that when “dy” varies but slightly, which is the case if the base is 
Tery weak, 


V' _ HJi 
HR- 


is nearly constant, say q. 


jr ATj 


M' 
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i\%) 

That is, (1) if S" is large compared with in other word?, if 
acid is atronq, the hydrogen ions and the complex hose hydrioj^ 
disappearing will form' mainly undissociated compounds of 
bases ; on the other hand, (2) if the acid is weaJCf thsn the ions loiU /qj^ 
mainly undissociated acid, 

(1) May account, in part, for the well-known stimulating eject 
neutral salts in catalysis by mineral acids, and the disappearance 
of the hydrogen ions is in accordance with observations, such as that 
of Walker and Wood (Trans., 1903, 33, 490), that the degree of 
hydrolysis of the salt of a strong acid with a weak base in aqneoiij 
solution, as measured by its hydrolytic power, appears to decrease on 
addition of a neutral salt of the strong acid. 

(2) Accounts for the depressant effect produced by addition of their, 
neutral salts to solutions of weak acid. 


Preliminary Determinations by Tinclometric Processes of ike Piehllvi 
Basic Afiniiits of Common Solvents. 

Whilst the majority of modern attempts to explain the pbenomena 
of catalysis by acids have been based on the attribution of a basic 
character to the reacting compounds, and, although esters have been 
found to retard esterification and to lower to a slight extent the 
conductivity of an acid solution (Acree), it is noteworthy that no simple 
tinctometric method, suck as those applied in aqueous solutions to the 
determination of affiaities of acids and bases, has been employed. 

Obviously, the experiments would have to be made in solvents with 
basic affinities of an order not greater than the substances experimented 
with, so that water, which is a much stronger base than alcohol, could 
not be used as a medium. It was evident, too, that the indicator 
required must be a weak base. 

TJie first experiments made were in absolute alcohol. It was foand 
that in this medium a dilate solution of m-nitroaniline was suitabb 
for high concentration of mineral acid, and that one of aminoazohenzeoe 
was better for small concentrations, A/100 or less. The red colour of 
the acidified amiaoazobenzene solution was partly discharged on the 
addition of minute quantities of water, and with the quantity of acid 
required to restore the colour to the original amount, was nearly 
proportional to the amount of water present if the alcohol itself was 
assigned a small water value (50 c.c. of alcohol was equivalent to 
0*12 c.c, of water), so that hydrolysis of aminoazobenzene hydrochloride 
in alcohol much resembled esterification in alcohol, whicn serves 
experimentally to connect the two phenomena by experiment. 

The results in ether, ethyl acetate, ethyl formate, and methyl alco o 
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of the same character, except that these, in accordance with their 
gerent basic affinities, as seen below, had different water values. 

\part from the fact that benzene, light petroleum, and carbon tetra- 
bloride do not dissolve water and are generally less useful aa solvents, 
be<e liquids, as might be expected from their more nearly neutral 
haiacter, appear more suitable] solvents for determination of the 
elative affinities of very weak bases. 

The author is much indebted to Mr.^.R. W. L. Clarke for conducting 
,11 independent series of measurements of the relative basic affinities 
,f a number of common bases in several solvents. He reports as 
ollovvs : 

The results under the head A were carried out in 99 ’65 per cent, 
ilcohol with hydrogen chloride about 0*025iY (with aminoazobenzene 
ibout 1 in 500,000 of solvent). Known quantities of the bases were 
idded to the same amount of solution, and then the quantity of acid 
ilcoholic hydrogen chloride required to impart the same tint to each 
(pas introduced. 

Under B are given results in benzene with trichloroacetic acid, and 
ander G with carbon tetrachloride and trichloroacetic acid, used in 
j per cent, solution as a maximum concentration. The relative basic 
ilEnities were assumed to be proportional to the amount of aciAised 
it constant total volume. The numbers refer to equimolecular pro- 
portions, and the basic affinity of water is taken as 1, but that of ethyl 
icetate is kept constant to link the three series together. 


Base. A. B, (7. 

Carbamide 17 ‘.5 — — 

Water 1‘0 — — = 

Ether — 0-13 0T2 

Ethyl alcohol — 0-06 0-06 

Acetone....; — 0*055 0*045 

Ethyl acetate 0*05 0*05 0*05 

*ilethyl alcohol 0*015 0*02 0*01 


The bases used were highly purified materials, and small quantities 
of impurities might conceivably have made an appreciable difference 
in the series A, but could not very greatly affect B and G, where the 
molecular proportion of trichloroacetic acid was considerable. 

Specimens of ether, so'toe dried by distillation over sodium and 
■others over phosphoric oxide, gave concordant results. 

, It is remarkp.ble that, although methyl alcohol in these solvents appears to act 
j4s a specially weak base, yet in the liqirid .statei^at is, when used as a solvent) it 
|lias a water value much greater than ethyl alcoh^7whether this be estimated tincto- 
jinetiically or otherwise (compare Goldschmidt and Udby, loc. cit,, p. 755). This, 
[anioDg many other points, requires careful investigation. 
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Part //. 

An Explanation of ike Properties of Acids not Necessarily 
the Cmcepiion of Hydrogen Ions, 


Proceeding from the usual standpoint that the catalytic actiyiu 
and the salt-forming powers of acids are dependent on the hydrogen 
ions, it has been shown in the preceding pages that the principal 
properties of acid in aqueous and similar solutions may he U\\^ 
explained, no matter what may be the actual concentration of tl»e 
hydrogen ions in any given case. Prom a mathematical point of vie^ 
this must also be true if their concentration is always = 0, and would 
lead to the conclusion that the properties of acids when dissolved in 
solvents containing bases may merely depend on (1) the extent to 
which they combine with the bases present, (2) the manner in which 
they are partitioned between the bases, and (3) the degree to which 
the resulting salts are dissociated. 

The condition that the hydrogen ions are absent in the equation 


discussed is that = or unreal; it follows that 

K K 

are ijpreal, but that the products 


1 1 


1 etc. 


etc. are real. Call thes« 
etc. ; they represent the mutual propensities * of the bases for the 


adid. 


1; etc., are 
■^2 


here unreal, because they are not exhibited 


until the base and the acid are brought into contact. 

As there is no necessity for supposing that the hydrogen ions 
exist in any but infinitesimal concentration, it would appear more 
satisfactory to revise the prevailing views of the nature of acids atd 
bases, employing a convention of the above character, as this admits 
of an advance from a practical point of view. At present the function 
of an acid which is regarded as the measure of its affinity is its 
dissociation constant in water ; this, however, depends on two 
different real functions, namely, the afiSnity of the acid for the 
water and the dissociation of the hydroxonium salt. It should not be 
too difficult to separate these by experimental treatment. 

The new relations which arise by eliminating the incommensurable 
functions in the preceding formula, and which appear capable of 
practical application, may be tabulated here, and will be applicaWe 
whether the hydrogen ions are real or not. 


(19) 






* The term “affinity’^ has been used in other senses, and the fuactlon i w 
proposed to term ‘'propensity” refers to the tendency of the acid and t e ' 
yield a compound which is a perfect electrolyte. 
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here a? is the degree dissociation of the acid as at present measured, 
the sum of the positive base ions, /" represents the amount of 
0 ne of these, and R the gram-equivalents of the negative ions 

“Jhetber united with solvent or not. 

7 . ^ 

(■20) s'^'^+r 

K. 


lyhere h is the dissociation constant as generally understood, and K is 
the dissociation constant of the hydroxonium salty. 


( 21 ) 




M6 


Vx-- 


tM,l> 

S ^+1 

A 


V> 


where 


f is the volume in c.c. containing one gram- equivalent of the 


acid. 

aj2 

( 32 ) 

where HR is the uncombined acid 

^ o// 

where S is the sum of the amounts of all the undissociated salts and 
compounds of the acid with the bases, and where S" is the amount of 
these, derived from any one base. 

In dealing with an aqueous solution, the sign 5 is, of course, omitted 
if no other base than water is present. 

The functions x and k are already known for many important acids. 
It should be possible to determine the amounts of the free acids and 
the hydrated acids in their aqueous solutions at known concentration. 
There will then be an experimental basis for the determination of 
the relative potencies, apart from the basic power of the solvent. 
Probably, however, it will be much simpler to deal with the problem' 
first in non-ionising solvents, but in this case the undissociated or 
non conducting compounds of acid and base will probably be of the 
most importance. 


Dissociation Constants of Acids. 

An interesting relation may be pointed out for the case of acids. 
Here in aqueous solution r 


( 23 ) 


k 


KM4, 


or M<h = k , 

^ K-k 


where K is the dissociation constant of the hydroxonium salt. If, as 
^ppeara probable, these salts are largely dissociated in the same way 


7 G 2 
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as ammonium salts, then k may be neglected in the denomioator 
the last equation if the acid is very weak ; and 
(2i) 

that is, for a weak acid, if its molecule is not hydrated in aqueous 
solution, its dissociation constant is identical with its propensity 
liquid water. 


Application to the Cane of the Hydrolysis of the Sdt of a Weal Ba^e. 

As measured by the catalytic activity of the solution of the hydro- 
chloride of a base, say carbamide, the connexion may be arrived at as 
follows : 

The water may be represented as If, the base, W\ and the hjdrolyte, 
W'\ The velocity of hydrolysis of W' is mainly dependent on its 

capacity to form the ions This is given by F' - that ia, 


proportional to (or when the substance catalysed is a very weak 
base and does not appreciably affect the state of the solutions) or 


O 

proportional to = where M and cf} refer to water, and M‘ 

and (j} to the base Tf' . 

R in the case of dilute hydrochloric acid is nearly constant 
whether a base like carbamide is present or not. 

Let 1 gram-molecule of the hydrochloride be placed in water, the 
apparent degree of dissociation, JT, into base and free acid is : 

F' where carbamide is present _ R 

i" where carbamide is absent R + 

As amount of free urea ^ dilute aqueous 

volume V 


solution remains nearly constant, 




(25) hence X‘ + ^7X = ^Y, X^ + k7X=hV. 

This is identical with the formula of Arrhenius {Zeitsch. pkysild, 
1890, 5, 16), and was found by Walker and Wood (Trans., 1903, 33, 
489) to apply to the case of carbamide hydrochloride, the dissociation 

constant h being = in the new measures. 

Walker and Wood find A = 0-781 at 25° when the volume « 
expressed in litres. Putting IT, the active mass of liquid water, 

i becomes = 7 1 ’1 . That is, for hydrochloric acid, the 

lo io X U’7ol 
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propensity 
water. 


of dissolved carbamide is 71*1 times the propensity of liquid 

value ^ in alcoholic solution, it appears 

r uid water has only one-fourth the basic affinity of water 
tb^'t nq 

dis<=olved in alcohol. . , . 

The relations given in Part II of this paper will be true in practice 
hether the reality or otherwise of free hydrogen ions is assumed. 

Jn conclusion, it must again be pointed out that the conceptions 
ntroduced in this and the preceding paper (this vol., p. 2163) have, 
for the most part, been used before. In particular, the view that acids, 
unlike certain metallic hydroxides and salts, are not of themselves 
electrolytes, is suggested in Lothar Meyer’s “Modern Theories of 
Chemistry” (Bedson and Walker’s translation, 1888 edition, p. 635), 
aud attributed to Thomsen (1874). Lowry has recently drawn atten- 
tion to the great importance of the point. 

The only suggestion regarded as in any sense a novel one, is that 
water when added to acids in less basic solvents, reduces the con- 
centration of the hydrogen ions, or, on a less hypothetical basis, 
diminishes the availability of the acid for salt formation. Even this 
appears to be in a measure anticipated by Armstrong’s proposition 
that substances which act aS dehydrants will have a “ concentrating ” 
effect on others which are hydrated in aqueous solution. 

The author desires to express his indebtedness to the Government 
Grant Committee of the Royal Society for a grant, which defrayed- 
much of the cost of the experiments. 


CCXXII . — The Oxidation oj Phosphorous Acid hy Iodine, 

By Bertram IHillon Steele. 

In a former paper (Trans., 1907, 91, 1642), it has been shown that 
the velocity of the reaction between iodine and hypophosphorous acid 
in acid solution is independent of the concentration of the former, 
and proportional to that of the latter, reagent, and that the reaction 
is catalytically accelerated by. hydrogen ions, no appreciable action 
occurring in their absence. 

In the same communication, it was pointed out that the oxidation of 
phosphorous acid by iodine appeared to be retarded by hydrogen ions, 
and that this remarkable difference in behaviour had been utilised by 
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Rupp and Finck (Arch. Pharm.y 1902, 240 , 663} in developing^ 
method for the estimation of phosphorous and hypophosphorous aoidj 
either alone or when mixed. 

The present communication describes the results that have 
obtained during the attempt to elucidate the mechanism of tbe 
reaction between iodine and phosphorous acid under di^ereot 
conditions. 

Federlin (Zeitsch. physihil, 1902, 41 , 565), ■^vhile in 

vestigating the reaction between iodine, phosphorous acid, and 
potassium persulphate, carried out a few experiments in which he 
measured the rate of reduction of iodine by a large excess of 
phosphorous acid, and he concluded that this was a bimolecular 
reaction. 

His experiments may, indeed, be interpreted as showing that the 
reaction is approximately uni molecular with respect to the iodine, but 
they give no information as to the number of reacting molecules of 
phosphorous acid. These experiments were subsidiary, and were 
carried out by Federlin only to enable him to interpret the results of 
his other experiments. He does not appear to have noticed the 
extraordinary effect of reducing the acid concentration. 

Iodine and phosphorous acid appear to be capable of undergoing 
two distinct reactions, of which one predominates in acid solution, 
and the other in the absence of any appreciable concentration of 
hydrogen ions. 

The mechanism of the former of these reactions has been worked 
out with tolerable certainty, and the conclusions which have been 
arrived at are described in the sequel, but it has not been found 
possible to suggest a hypothesis which is competent to explain the 
mechanism of the second reaction. 

The phosphorous acid for the experiments was prepared by the 
action of distilled water on phosphorus trichloride which had been 
previously purified by fractional distillation. The resulting solution 
containing a mixture of phosphorous and hydrochloric acids was then 
evaporated in a vacuum, diluted with water, and again evaporated, 
this process being repeated until the solution was quite free from 
hydrochloric acid. It was finally diluted so as to obtain a solutioa 
containing half a gram-molecule per litre. 

The reaction was carried out in a thermostat at 35°, at which 
temperature the iodine completely disappeared in from two to eight 
hours according to the concentration of the mixture. The reagents 
were immersed separately in the thermostat, and mixed after they 
had attained the temperature of the bath. Samples of the mixture 
were then withdrawn from time to time, and the residual iodine 
titrated with a fiftieth molar solution of sodium thiosulphate. 
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Oo account of the ptactical impossibility of estimating tSe eon- 
centratioii of the phosphorous ions during the experiments, the phos- 
phorens acid was always present in considerable excess. In these 
circumstances, the degree of ionisation of the acid remained practioallv 
constant throughout each experiment, and the concentration of the 
reacting substance, whether ion or molecule, might without appreciable' 
error be taken as proportional to the total concentration. 

The Inftnenct of the Iodine Concmiration.~ln order to determine the 
oil, le, ice of the iodine concentration, a number of experiments was 
arried out, in which a constant concentration of phosphorous acid was 
,;iowed to re.act with varying concentration of iodine, the acid beine 

Iways lu excess. ® 

In the equation : 


dx 

dt 




Mvhichi represents the initial concentration of the phosphorous 
-id and B that of the iodine, it was anticipated that Federli^s eon 
usion that »=1 would be confirmed ;:it was found instead that 
= 0-5, On the assumption that(i--r) is constant and thatn=l 
integration of the foregoing equation gives the usual equation for a 
unimolecuiar reaction : 


k{A - xY^ = ling ^ 

B — X 

if, however, 0'5, we get the equation : 


(i)i 


and on integration : 

A(4 - *)" = A' = v'5 - *) 


(2). 


Table I shows a typical example of the 
mental results are described by equations 


manner in which the experi- 
(1) and (2) respectively. 


l. 

0 

67 

113 

177 

232 

266 


Tablu I. 


0'0190 

0’0154 

0‘01S2 

0’0104 

0*0083 

0-0075 


K for {w=l). 

0*00314 ■ 
0*00324 
0*00340 
0 '00356 
0*00350 


K for (?t=0*5). 


0-00206 

0-00203 

0*00203 

0*00201 

0'00193 


constants calcu Led T'“ “f 

and four:: 0) and (2) are given in the 
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Experiments 2 to 18, which are given later and which take hUi 
account the variation, not only of the iodine, but Also of the pbospboroug 
acid concentration, confirm the assumption that the velocity 
reaction is proportional to the square root of the iodine concentration 

The Injluenoe of Phosphorous Acid Concmiration. 

The evaluation of the number of reacting molecules of phosphorous 
acid is complicated by the fact that the reaction is catalytically 
accelerated by the presence of hydrogen ions, which are not only 
produced from the phosphorous acid, but are also increased in quantity 
during the reaction. The reaction, in all probability, undergoes 
autocatalytic acceleration in the same manner as was found to be the 
case in the oxidation of hypophosphorous acid by iodine, but partly on 
account of the extreme slowness of the reaction when small concentra- 
tions of phosphorous acid were used j no experiments have been carried 
out in which the extra quantity of hydrogen ions produced would 
exert any appreciable effect on the velocity. 

The influence of the phosphorous acid was investigated by varyitg 
its concentration in different experiments. These experiments showed 
that the reaction is unimolecular with respect to the phosphorous acid, 
so that the complete equation for the velocity is as follows : 

^^^k(A-x){B-x)i + h'G{A-x){B-x)i .... (3). 

This equation involves the following hypotheses : The velocity is 
proportional to the concentration of the phosphorous acid and to the 
square root of the iodine concentration ; it is catalytically accelerated 
by hydrogen ions, the concentration of which is represented by C. 

The velocity coefficient, of the now catalysed reaction may usually 
be put equal to zero, since in most cases it is extremely small compared 
with Ic ^ the coefficient of the catalysed reaction. 

In the present case, this cannot be done, as h and k' are comparable 
in magnitude. 

The hydrogen ion concentration, is made up of the sum of H' 
produced by the phosphorous, phosphoric, hydriodic, and added acid?, 
and cannot be evaluated with any approach to exactness. This is due 
in the first place to the uncertainty which attaches to the ionisation 
coefficient of a polybasic acid, and, secondly, to the unknown influence 
of each acid on the dissociation of the others. Strictly speaking, 
C'=[a(^-a;) + a'a; + a"c + a"2a;], where A-x, x, 2a;, and ^ J ® 
concentrations of the phosphorous, phosphoric, hydriodic, an a 
acids respectively, and a, a', q!'\ and a' are the corresponding lom 
tion coefficients of each acid in the presence of all the others. 
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On account of the impossibility* of accurately evaluating these 
coefficients, the following simplification has been made; 

a', and a'" are of the same order of magnitude, a"' being greater 
khan a, and a greater than a . 

In the absence of added acid, the expression for the hydrogen ion 
poncentration becomes a4 + (a +2a - a)xj which, on account of the 
small magnitude of x compared with A, may without sensible error be 
jut equal to aA. 

That no appreciable error has been introduced by this assumption 
will be evident from a consideration of experiments 1 to 9. 

The accurate evaluation of the hydrogen ion concentration is 
^ndered impossible in the case of the experiments where sulphuric 
acid has been added by our ignorance of the mutual influence of 
strong acids on the ionisation coefficients. 

Notwithstanding this, the effect of increasing the hydrogen ion 
concentration will be clearly seen by reference to the results of 
experiments 10 to 15. 

If equation (3) is written in the form 

^ = (k-h^'C)(A ~x) 


re obtain on integration the equation ; 

“ tan -1 /^-x\ 
t JA - 5 V y A - B "V A ~ b) 

a«d tlie constant obtained by the use of this equation is giren in the 
last column of the following table ; \ 


(i) 


!so. of 
; xpt . A . 

1 0-2 

2 0-2 

3 0-2 

i 0-2 

0 0-3 

1 0-3 

s O'l 

9 0'4 


B. 

0‘0093 

0-019 

0-0285 

0-0382 

0-00976 

0-01936 

0-0286 

0-0096 

0-0192 


C . 

0-0866 

0-0866 

0-0866 

0-0866 

0-12 

0-12 

0-12 

0 - U 8 

0-ld8 


Table 1L 
Duration 

of expt,, ^ 

in minutes. Lowest, 
401 0*00193 


Jc + Jc'O. 


266 

340 

402 

167 

240 

246 

111 

196 


0-00200 

0-00181 

0-00152 

0-00249 

0-00242 

0-00221 

0-00263 

0-00260 


Highest. 

0-00225 

0-00208 

0-00191 

0-00173 

0-00275 

0-00264 

0-00240 

0-00304 

0-00294 


Mean. 

0-00212 

0-00205 

0-00186 

0-00169 

0-00268 

0-00250 

0-00230 

0-00287 

0-00285 


v°l****’ hypotheses contained in equation (3) 
i the constant in any single' 

of IS shown in table III by the variation 

f’ 1^-® the same 

1“ aJl these ciT f ^ “ experiments 5, 6, and 7 and 8 and 
ca.es, but most markedly in those which have the 
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smallest A and C values, there is a decrease in A + A' (7 \yith inereasin 
iodine concentration. 

To ascertain in what direction it would be necessary to 
equation (3) in order that it may more accurately describe 
experimental results, k and h* must fii^st be evaluated. This cau easily 


Expt, 

1 

2 

3 

4 

5 
d 


16 


7 is known, at least approximately, for all of them. 




Table III. 



J. 


B. 

0. 

Jc + k'Cxl0\ fcxlO*. 

^ X lOl 

0-2 


O’Ol 

0-087 

2-12 

0-88 

14-3 

0-2 


0-02 

0 087 

2-05 

0'90 

13*2 

0-2 


0-03 

0-087 

1-86 

0-71 

13-2 

0-2 


0-04 

0-087 

1-69 

0-54 

13-2 

0-3 


0-01 

0-12 

2-68 

0-92 

14-8 

0*3 


0‘02 

0-12 

2-50 

0-94 

13-0 

0*3 


0-03 

0-12 

2-30 

0-72 

13-2 

0-4 


0-01 

0-15 

2-87 

0-96 

12-7 

0-4 


0 02 

0-15 

2-85 

0-94 

12-7 




Table IV. 




k X 

10^ calculated from 

experiments. 









ids. ' 

lands. 5 and 8. 2 and 6. 

2 and 9. 

Gand9. 3 and 7. fc'xlOl 

)’5 

12-2 



— 

— 

_ 

14-3 

)'.5 


13-2 

— 

— 

„ _ 

14-8 


12-2 

— 

— 

— 

— 

12-7 






13'5 

13-0 

13-1 

13 2 






13-5 

— 

12-5 ~ 

13-0 







130 

12-5 — 

12-7 




_ 

— 

— 

— 13-2 

13-2 


_ _ _ 13-2 13’2 

General mean 13'4 


h and Ic were calculated from different pairs of experiments, those 
experiments being selected which had the same value for the iodine 
concentration B. The values of k' calculated in this manner from 
seven pairs of experiments are given in table IV. In only one 
calculation, that from experiments 1 and 5, does the value differ to 
any extent from the general moan of 13-4 xlO'^. This exception 
appears to be due to an abnormal value for the constant from 
experiment 5. The values of k which are given in the sixth column 
of table III were obtained by deducting the numbers in column i 
from those in column 5. This method of calculation throws 
practically all the variation in k-\ HO on k, the non-catalytic 
and this conclusion is confirmed by evaluating h hy ^ ® 
employed for H and described in table IV ; such a 
values for k which, like those in column C of table iHj 
increasing concentration of iodine, and this suggests t 
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' -.V ■ • ■ t 

, " i? ;■ , ^ ■ V 

i-st terffl equation (3) which is inaccurate. On the whole, except 
this variation of k, the experimental results are well 
ipreBBsd by tie equation used. 

TJi^ Injtmme of Added Add. 

Id the series of experiments 10 to 15 (table Y), sulphuric acid has 
added in varying quantity, the concentration in each experiment 
eiDg under c. In all cases an increase in e produces an 
icrease in the magnitude of the constant k-hk'C, but although, as in 
lie lorffler series, the constant is very good in each experiment, no 
[mple relation between its values from different experiments can be 
ctected. This, as already pointed out, is due to the uncertainty as to 
lie total H* concentration. 

Table V. 







Duration of 

k -l" k'C, 


tO. of 





expt., in 

/• 



^ 


A, 

B. 

c. C{ 

= a.A + a 

\'c). roiriutes, 

Lowest. 

Highest. 

Mean. 

10 

0'2 

0-019 

0*02 

0-1U6 

272 

0-00220 

0-00226 

0-00222 

u 

0-2 

0'0187 

0-05 

0*1146 

2S0 

0-00246 

0-00265 

0*00254 

12 

{]-2 

0-019 

0-10 

0-203 

m 

0-00278 

0-00304 

0*00296 

n 

0-2 

0-0193 

0-4 

0-447 

229 

0 -00408 

0-00468 

0*00444 

u 

Oi 

0-0194 

0-05 

0-181 

235 

0-00284 

0*00305 

0-00299 

15 

0'3 

0*0194 

0-10 

0'236 

227 

O'OOSBl 

0-00369 

0*00353 


On the assumption that this is given approximately by (a A + al'c), 
he sum of the concentrations of the hydrogen ions from ' the 
ihosphorous acid and from the sulphuric acid, \ each in the absence of 
he other, values are obtained for h' which var}^ between 9'7 and 6’7. 

The calculation may be reversed, and the total hydrogen ion 
oDceatration calculated from the values of k and ]c found alr€®.dy 
rom experiments 1 to 9. This has been done, and table YI contains, 
or experiments 10 to 15, the values of the concentrations of the 
)hosphorous acid (i), iodine {B), and sulphuric acid, c, as well as that 
>i the summed constants Ik + k'O), the last two columns showing the 
lifference between {aA+a"c) and G calculated in this manner. The 


Table VI. 


Expt, A. 

B, 

c. k 

aA+a"c. 

O'. 

10 0-2 

0-02 

0*02 2-22 

0*1146 

O'l 

n 0-2 

0-02 

0*05 2-54 

0-143 

0-123 ■ 

12 0*2 

0-02 

0*10 2‘96 

0-203 

0-157 

13 0-2 

0-02 

0*4 [HCi] 4-44 

0-427 

0-271 

U 0-3 

0*02 

0*05 2*84 

0-181 

0-16 

15 0*3 

0-02 

0*10 3*53 

0-236 

0-201 

sitter is always les^ than 

the former, and by 

an amount which might 

cxpecte from the decrease in ionisation of the phosphorous acid, 
™ to the presence of the sulphuric acid. 
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’ This decrease in iom8atton%ould if the 

were one in which phosphorous ions hy iodine, Bin^g ^ 

concentration of the phosphorous ioi» WOi^d also be diminig^^ 

' hence also the observed constant. 

The fact that experiment 13 gives for C a value (0-271) whicli • 
less than the H' concentration from the added acid alone, is tbeoni* 

one in the whole of the present investigation which indicates b J 
way whether the iodine reacts with ion or undissociated molecule. ^ 

The Reaction with Very Low Hydrogen Ion Concmraiim. 

It has been already mentioned that if the H' concentration is majg 
very' small by the addition of*, a salt of a very weak acid, such as tie 
sodium salts of acetic, carbonic, or boric acid, the reaction vdoeity 
is increased enormously. With moderate concentrations of iodine and 
excess of phosphorous acid, reaction is complete in from one to seven 
minutes at 25°. In order to make any measurements, it is therefore 
necessary to work at moderately low temperatures, and the following 
experiments, in which a large excess of phosphorous acid was alwap 
used, were carried out in a bath of melting ice. 

Experiment 18, table VII, will show the nature of the results 
which have been obtained. 


Tablb VIL — Experiment 18. 


,^ = 0-2. 

13: 0-02. 

C2H302Ka=0*4. KI= 

0-050. 

L 

B-x, 



O'O 

0-0189 

— 

— 

5-5 

0-0169 

0 0209 

1-165 

8*5 

0-0155 

0-0238 

1-37 

13-5 

0-0144 

0-020L 

1-22 

23 -5 

0-0126 

0 0175 

1-15 

37 ‘5 

0-0108 

0-0156 

1-05 

65 -6 

0-0084 

0-0119 

0-98 

99 ‘5 

0-00644 

0-0108 

1-02 

142-5 

0-0050 

0-0093 

1-04 

230-0 

0-00328 

0-0077 

I'lO 


Although this and the other experiments of this senes yrf 
approximately constant values for the bimolecular expression 
(column 4, table VII), the conclusion that the reaction is bimolecolat 
with respect to the iodine is not confirmed by the 1 

value of the constant from different experiments. The relation 
the reaction velocity and the concentration of the reagents is, i 
so complex that the attempt to give quantitative expression 
results has been abandoned. 
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TabIiB viSl. — Experiment 16. 

^ = 0 -2. 5 = 0 *01. CgHjO^Na =0*4. A'/= 0 025. 

t 0-0 5'5 11*5 17’0 29*d 48-0 gr-n 

(g-a;)xl0«... 9-44 6*60 5*66 4*76 3*54 2*36 

Experiment 17 repeats Expei^mmt 16. 


Experiment 18. 

^ = 0*2. 5 = 0*02. CoHA15‘a=0*4. i:7= 0*050. 

^ 0*0 5*5 8*5 13*5 28*5 37*5 68*5 99*5 uo-!; 

(5-a;)xl0^- 18*9 16*8 15*6 14*4 12*5 10*8 8*4 6*4 5.Q 

Experiment 19, 

^:=0'2. 5=0*01. C2H3O2Na = 0*6. A:/=:0*025. 

t 0*0 2*5 4*5 8*0 22*0 27'0 34*0 

(5'-a:)xl03 ... 8*84 6*82 5*54 4*80 2*38 1*86 \% 

Experiment 20. 

^ = 0-2. 5 = 0*01. C2HaO.3^a=0*8. iir/=0'025. 

t 0*0 1*5 4-0 7*5 11*25 18*5 

(5-r)xl03 6*70 5*54 4*12 2*94 2*70 1*50 

Experiment 21. 

^ = 0*2. 5=0*01. C2H3O2Na=0*4. ^7=0*125. 

t 0*0 3*0 8*0 1 4*0 27*0 33*0 62 0 

(5-a;)xl03 ... 9-14 8*20 7*08 6*22 4*82 3*98 2*54 

Experiment 22. 

^ = 0*2. 5=0*01. CaH3O2Na = 0*4. 5^/= 0*225. 
t . .0*0 4*0 12*5 21*0 31*5 49*5 68*5 118*5 

(5-a:)xl0^.. 10*06 8*92 7*32 6*16 5*20 4 00 3*06 1'65’ 


The same experiments are summarised in table IX, which gives, in 


Table IX. 


Expt. 

A, 

5. 

C,H,0,Na. 

KI. 

16 and 17... 

0*2 

0*01 

0*4 

0*025 

18 

0*2 

0*02 

0*4 

0*05 

16 and 17... 

0*2 

0*01 

0*4 

0*025 

19 

0*2 

0*01 

0*6 

0*025 

20 

0*2 

0*01 

0*8 

0*025 

16 and 17... 

0*2 ' 

0*01 

0*4 

0*025 

21 

0*2 

0*01 

0*4 

0*125 

22 

0*2 

0*01 

0*4 

0*225 


addition to the data contained in table YIII, the time required in the 
case of each experiment for the reaction to proceed half way to coin 
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. these figure® aro’ given in tlfe sixth column. The great 
letion ’ r reaction and its extreme sensitiveness to concentra- 
^^^^changos will be clearly seen from a study of this table and of the 

'^Tbu3 experiments 16, 17, and 18, which are shown in Fig. 1, show 
: Qf doubling the iodine concentration, the time of half reaction 

r in(,rea 5 ed from twenty to fifty-three minutes, an effect which 
exictly the opposite to that which should occur in a bimolecular 


Experiments 16, 17, 19, and 20 (Fig. 2) show the acceleration of 
e reaction velocity by an increase in the sodium acetate concentra- ‘ 
)u This corresponds with a diminution in the concentration of the 
drcK^en ions, and, if this conditions an increase in the velocity, it is 
ivious that the reaction in the conditions under discussion cannot 
. the same as that which takes place in the presence of much free 


ill 

Fioally, the effect of adding potassium iodide (or iodine ions) is 
en from experiments 16, 17, 21, and 22 to be a retardation, the 
me of half reaction being increased from 20 in experiments 16 — 17 
> 29 and 34 respectively in experiments 21 and 22. 


Summary. 

It has been shown that two distinct reactions occur between iodine 
cd phosphorous acid, one of which preponderates in acid solution and ' 
be other in the absence of any strong acid. 

The former of these reactions is catalytically accelerated by the 
resence of hydrogen ions, and the reaction velocity is proportional to 
he concentrations of the phosphorous acid (or the phosphorous 
in) and to the square root of the concentration of the iodine. 

The conclusion is drawn that reaction takes place between 
ihosphorous acid molecules (or ions) and iodine atoms, the latter 
King supplied in extremely small, but suflScient, quantity by the 
lissoeiation of the iodine molecules. 

A slight apparent retardation of the reaction velocity by the iodine 
s probably due to the incompleteness of the hypothesis which has 
^en suggested to explain the experimental results. 

The second reaction, which takes place in the presence of salts, 
ach as sodium acetate, bicarbonate, and borate, is extremely complex ; 
lie reaction being accelerated by the presence of sodium acetate, 
etarded by the presence of iodine, and also retarded by the presence 
f iodide ions. 

hypothesis explanatory of this reaction has been suggested. 

The UxiYERsiTY, 

Melbourne. 
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WILLIAM HENRY PERKIN * 

Born March 12th, 1838 5 Died July 14 th, 1907. 

Sir William Henry Peekin, whose death occurred on July 
1907, was born in London on March 12th, 1838. He tie 
youngest son of Mr. George Fowler Perkin, a builder and con- 
tractor, who died in 1865 at the age of 63. The younger Perkin 
received his early education at a private school, and was afterwar<ii 
sent to the City of London School, where it may be said that iis 
inborn talent for chemistry as a science first took definite form 
through the encouragement of the late Thomas Hall, who itas ili 
that time one of the class masters in the school. Science at that 
period apparently did not form a recognised part of the educa- 
tional curriculum, since Mr. Hall had to take the time for giving 
two weekly lectures on chemistry and natural philosophy out of 
the dinner interval. The schoolboy Perkin attended these lectures 
with the greatest delight, often sacrificing the midday meal in 
his enthusiasm, and, was soon promoted to the, to Mm, proud 
position of being allowed to prepare the experiments, and help 
Mr. Hall with th4 demonstrations during the lectures. 

It is evident that in the case of Perkin, as is so generally tie 
case with those who leave their mark upon any branch of science, 
the particular specialisation of faculty and disposition indicative 
of inherent ability revealed itself at a comparatively early age, and 
it is certainly a fojrtunate circumstance that at this critical period 
of his career he should have fallen under the influence of Mr, 
Hall, who was himself a pupil of Hofmann’s, and who, according 
to all accounts furnished by contemporaries, must have been highlj 
inspiring as a teacher of science, Perkin has quite recently placed 
<^upon record the history of his early life in the following passage 

‘‘As long as I can remember, the kind of pursuit I 
follow during my life was a subject that occupied my thoughts 
very much. My father being a builder, the first idea was that I 

* This notice has been compiled from those previously published by the 
Society and the Society of Dyers and Colourists. 
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bould follow in 


his footsteps, and I used to v^ateh the carpenters 


work, 


and also tried Biy hand at carpentering myself. Other 
*X noticed led me to take an interest in mechanics and 
• a and I used to pore over an old book called ‘ The 
» 'sv’hich referred to these subjects and also described some 
^^^he^steam engines then in use, and I tried to make an engine 




If and got as far as. making the patterns for casting, but I 
further for want of appliances. I had always 


,as unable to go any 

fond of drawing, and sometimes copied plans lor my latner, 
ambition was that I might be an architect. This led me 
^ ntinff and made me think I should like to be an artist, 
I worked away at oil-painting for some time. All these sub- 
I pursued earnestly and not as amusements, and the informa- 
'’l Qijtained, though \dry elementary, was of much value to me 
erwards. But when I was between twelve and thirteen years 
a e a young friend showed me some chemical experiments, and 
wonderful power of substances to crystallise in definite forms, 
d the latter especially struck me very much, with the result 
hat I saw there was in chemistry something far beyond the other 
ursuits with which I had previously been occupied. The possibility 
Iso of making new discoveries impressed me very much. My choice 
ras fixed, and I determined if possible to become a chemist, and I 
mmediately commenced to accumulate bottles of chemicals and 


lake experiments.’' 

I It was* at this period that Perkin entered the City of London 
ichool, and, as he has told us in the passage just quoted, with a 
bstinct bias towards chemistry as a career. This decision appears 
b have caused his father some disappointment, as at that time 
bemistry as a profession offered but few attractions, and it was 
bly through the intercession of Mr. Hall that he was allowed, 
|t the age of fifteen, to enter the Royal College of Chemistry as 
I student under Hofmann in the year 1853. His special ability 
lust have revealed itself also to the eminent professor who was 
. the head of that institution, for he soon passed through the 
din ary course of training, consisting of qualitative and quantita- 
te analysis and gas analysis, and, by the end of his second year, 
id, under Hofmann's guidance, carried out his first piece of 
search work. In describing this period of his career in a speech 
elivered in New York in October, 1906, Perkin significantly added 
ith respect to the ordinary curriculum which all students of the 
joyal College of Chemistry went through at that time: — "This 
I looked upon only as a preliminary part of my chemical acquire- 

C nts and not, as many used to and some still do, as a full equip- 
lit. Kesearch was my ambition. . . 

xcili. 7 H 
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For a youth with these proclivities, no more inspiring influeaj^ 
existed in this country than that exermsed by Hofmann in 
research laboratory in Oxford Street, and at the age of seventeen 
we find Perkin, who had by then proved his capabilities, enrolled 
as honorary assistant to the Professor. In that laboratory tie 
first serious insight into research methods was acquired, and it 
is of particular interest to note that his initiatory work, instigated 
by Hofmann, was in connexion with the hydrocarbon anthracene^ 
a substance which, a few years later, served^ as the starting point 
in one of the most brilliant synthetical achievements in scientific 
and industrial chemistry, with which the name of Perkin will be 
always associated. No less interesting is the circumstance that 
this first research, although, for reasons which are now readily 
intelligible, ending in negative results, in no way daunted ti 
ardour of the young investigator, who, in later life, frequently 
declared that his first efforts at getting definite products from 
anthracene were of invaluable service to him when he again took 
up the study of this hydrocarbon from the scientific and technicil 
point of view. The problem set by Hofmann was, in fact, not 
solved until more than a quarter of a century after Perkin s first 
attempt, and then by a very indirect method. The general subject 
which, among others, was under investigation in the Oxford Street 
laboratory at that time was the production of organic bases froiE 
hydrocarbons by the reduction of the nitro-derivatives. Anthracene, 
then known as '' paranaphthalene,^^ had not been brought within 
the range of these experiments, and the task of isolating the hydro- 
carbon from coal-tar pitch with the view of nitrating the pare 
substance was entrusted to Perkin, whose difficulties in attenipting 
on a laboratory scale to achieve a result which is only satisfactordy 
accomplished on a factory scale are readily imaginable. However, 
the aid of the tar distiller was invoked, and a supply of the raw 
anthracene obtained from the Bethels Tar Works, but the pme 
hydrocarbon could not be nitrated, and so the desired amice 
corresponding with aniline could not be obtained. As a matter 
of fact, Perkin had unwittingly produced, by the action of uitnc 
acid on anthracene, the parent substance of alizarin, . an thraquinoce, 
although his analyses failed to reveal the nature of the compound, 
because at that time an erroneous formula had been assigned tc 
the hydrocarbon by its discoverers, Dumas and Laurent. Ot er 
(haloid) derivatives of anthracene prepared during the researc 
for a similar reason failed to give intelligible results on anaysis, 
and the young investigator was therefore given another piwe o 
work, namely, the study of the action of cyanogen chloride on 
naphthylamine, this being a part of a general research on 
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• D of cyanogen chloride, etc., upon organic bases, which had, 
been going on under the auspices of Hofmann. This 

jr some time, 8 & t i 

nd investigation was brought to a successful issue and com- 
• ted a year later to the Chemical Society of London, which 
held its meetings at a house in Cavendish Square. 

Perkin's first successful research was thus completed in 1855 * 
nd appeared in the Journal of the Chemical Society in 1856 
9 8' also Annalen, 98, 238), from which time, throughout the 
hole^ period of his career, this Society received and published 
Tactically the whole results of his scientific labours. 

The compound described by Perkin in his first paper as 
meuaphthylamine/' in accordance with the nomenclature of the 
erjod is the a-dinaphthylguanidine of modern chemistry. But 
lie naphthylamine was known at that time, and the possible 
xistence of a second modification could not, in the existing state 
if chemical theory, have been foreseen. That the work and the 
forker found favour in the estimation of Hofmann is shown by 
he circumstance that on its completion he was promoted from 
he position of honorary assistant and made a member of the 
esearch staff, his colleague being Mr,, now Professor, Arthur 
lerbert Church, with whom Perkin formed a friendship which 
asted throughout his life. It was at this period of his career 
hat he made that discovery of the dyestuff mauve, which for a 
ime diverted his attention from pure to applied science, although, 

£ is now well known, the cause of pure science was advanced at 
, later period by this discovery to an extraordinary degree, and 
D many directions quite unforeseen at the ^ime. The story of 
he discovery of the first coal-tar colouring matter has been fre- 
iiiently placed upon record, and the fiftieth anniversary was made 
he occasion for an international celebration in London, in July, 
906, when Perkin became the central figure and recehred the 
lomage and congratulations of chemists and technologists from 
very part of the world. Seldom, if ever, in the history of science 
las the discovery of one chemical compound of practical utility 
ed to results of such enormous scientific and industrial importance 
s this accidental preparation of mauve in 1856. The details of 
te working out of the manufacturing process and of the methods 
pr utilising the dyestuff belong to the history of applied science, 
jut since the discovery was the outcome of purely scientific ante- 
jedents, and its achievement a matter which materially affected 
prkin s career, it is necessary to recapitulate this chapter of his 
Fivity in the present notice. 

[The remarkable zeal which Hofmann’s young assistant must 
ve thrown into his work is well revealed by the circumstance 

7 H 2 
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that even the activity of the Oxford Street laboratory failed b 
satisfy his craving for research. He was at that time kept at ^ork 
on the investigations prompted by that illustrious professor 
resourcefulness appeared to be inexhaustible, and had little or 
time for working independently. He accordingly fitted up, in 
a part of a room as a laboratory in his own home,* and tlier^ 
carried on his researches after the day’s work at the College 
over and during the vacation. It is of considerable interest to 
note that even at this early period his work brought him into 
contact with colouring matters, for, having secured the cooperation 
of his colleague, Mr. Church, one of the first pieces of work 
which they took in hand was the investigation of the products o{ 
reduction of dinitrobenzene and dinitronaphthalene. From the 
latter there was obtained a coloured substance which, in accordance 
with the prevailing views concerning the nature of such com- 
pounds, was named “ nitrosonaphthyline,” and a brief account o{ 
it was given to the Royal Society by Hofmann on February 6tli, 
1856 (Froc, Ftoy. Soc., 8, 48), the complete description being after- 
wards published in the names of Perkin and Church in the Journal 
of the Chemical Society {Quart. Journ.j 1857, 9, 6). The interest 
attaching to this colouring matter is that it was the first repre- 
sentative of the large and important group of azo-dyes derived 
from naphthalene ever manufactured, although its true nature was, 
of course, at first unknown to its discoverers, and even its ultimate 
composition was not accurately established at the tune, because, 
seven years later, when Perkin and Church resumed the study oi 
the compound, they found that it contained no oxygen, as had 
at first been supposed, and that it could be made more eonvenieutly 
by the action of ,a nitrite on a salt of a-naphthylamine in tie 
presence of alkali. The substance was re-named, in accordance 
with cufrent notions, azodinaphthyldiamine,” and the amended 
results published by the Chemical Society (Journ. Chem. Soc., 1863, 
16 , 207). A patent was also secured (No. 893 of 1863) f and tie 
substance had a limited use as a dyestuff. The azodinapbtifi- 
diamine of 1863 is the o-aminoazonaphthalene of modem chemistry, 
and, it may be added, is of no importance in tinctorial industry at 
the present time. 

The discovery of a compound which happened to be a colouring 
matter was at this stage of Perkin’s career an accidental circum 
"stance, as was, in fact, the discovery of mauve, which was ma ® 

* His father’s house was at that time known as ‘‘King Davids 
Shad well, E. The name is still preserved in King David's Lane. t thii 

t It has been pointed out by CaTo(J5er., 1891, 24, Appendix, p. 3) a 
patent is the first claiming the production of a sulphonated azo-colour. 
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V’ same rough home laboratory about the same time, namely, 
Easter vacation of 1866. In view of the widespread notion 
discoveries of industrial value are invariably the result of 
bes directed solely towards this practical end, it may be 
^rinterest to place once again upon record the statement that the 
^ coal-tar colouring matter was discovered by Perkin as the 
utcome of as distinct a piece of pure scientific research as was 
^ossible in the light of the theoretical conceptions of that period. 
It must be borne in mind that in 1856 organic chemists had 
acticaliy nothing to guide them in expressing the formula of 
compounds but the ultimate composition derived from analytical 
results. It is true that the possibility of different substances 
having tbe same ultimate composition had, since the time of Wohler 
and Berzelius, received recognition among chemists, but these early 
ideas concerning isomerism had not yet given birth to those definite 
conceptions of chemical structure which at a later period resulted 
from the application of the doctrine of valency. Thus in 1866 it 
was scientifically legitimate to set out from the assumption that 
a natural product might he synthesised if the elements composing 
it could be brought into combination in the right proportions. 
Many attempts to produce natural compounds artificially had been 
made on this principle since the fundamental synthesis of urea 
from ammonium cyanate by Wohler in 1828, and although no 
success in the way of the desired syntheses can he recorded, there 
can be no doubt that many indirect results of lasting importance to 
chemical science were arrived at in this way. The discovery of 
mauve by Perkin is an example of such an indirect result which at 
first ranked as an industrial success only, and, it may now be 
said fortunately, for a time diverted the energies of its discoverer 
from the field of pure science to that of chemical industry. 

In so far as the discovery of mauve is attributable to. scientific 
as distinguished from purely technical research, it may be pointed 
out that in accordance with the prevailing belief that a synthetical 
product, if of the same empirical formula, would prove to be 
identical with the natural compound, Hofmann, as far back as 1849, 
had, as Perkin himself indicates in the Memorial Lecture (Trans,, 
1896 , 69, 603 ), suggested the possibility of synthesising quinine from 
naphthalene, the ground for this suggestion being that the base 
naphthalidine ^ { = naphthylamine) was at that time supposed to 
aitfer from quinine only by the elements of two “ equivalents” of 
er so that if the hydration of the base could by some means 
ave been effected, quinine might be expected to be the result 

P 6iT°^tV College of Chemistry,” 1849, Introduction, 

ideas of this order were prevalent in the chemical world 



2220 


OBITUARY. 


about the middle of the nineteenth century, and Perkin 
us how, imbued with these notions, he was ambitious enough to 
wish to work on this subject of the artificial formation of 
compounds" (Hofmann Memorial Lecture, loc. cit.), PoUo^g 
the method then in vogue, he came to the conclusion that tie 
likely generator of quinine would be allyltoluidine, since two 
“ equivalents ” of this compound, by taking up oxygen and loang 
hydrogen (in the form of water), would give a substance of the 
formula of quinine : 

2C1DH13N + 30 - C20H24N2O2 + HgO. 

The experiment was tried, a salt of allyltoluidine being oxidised 
by potassium dichromate, but, instead of quinine, a “ dirty reddish- 
brown precipitate " was obtained. This result, negative in one 
sense, still appeared of sufficient interest to the young investigator 
to be worth following up, and he repeated the experiment with 
a salt of the simpler base aniline, obtaining in this case a very 
dark-coloured precipitate, which, on further examination, was found 
to be a colouring matter possessed of dyeing properties. Thus was 
discovered the first of the coal-tar dyes, the subsequent and rapid 
development of which, from a laboratory curiosity into a technical 
product, brings into strong prominence the extraordinary combina- 
tion of energy, skill, and resourcefulness inherent in this youth, 
who at the time was not much over seventeen years of age. The 
very fact of his continuing the investigation of what the majority 
of contemporary chemists would have discarded as an unpromising 
“ Schmier," may be ^taken as an indication of his originality, for 
it must be remembered that, at that time, the main object of 
research in organic chemistry was to obtain definite crystalline 
compounds, and the formation of non-crystalline, and especially 
of coloured, amorphous products was considered as an indicatioo 
of the failure of a reaction. This view of research method was 
particularly upheld in Hofmann’s laboratory, and, as has fre- 
quently been pointed out by many critics of the too-rigid enforce- 
ment of this method, there can be no doubt that the discovery 
of the coal-tar dyes was considerably retarded by the liberal use 
of animal charcoal as a decolorising material. Hofmann himself, 
for example, is well known to have prepared rosaniline in 1858 
incidentally as a by-product in the course of his study of the reaction 
between carbon tetrachloride and aniline, although, so far as con- 
cerned the main objects of his research, he regarded it as an 
impurity. To Perkin must be given the credit of having the 
courage to break through the traditional dislike of investigating 
coloured, resinous-looking products, an achievement which, in thf 
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of mauve, may, perhaps, be attributed to that rare combination 
Tthe scientific and artistic faculties which he was known to possess. 
’ fact that his new product on purification gave a compound 
hich at that time would be considered as imparting a beautiful 
Jiade of colour to fabrics when used as a dye, may fairly be 
>laimed to have appealed to his aesthetic sense, and to have lured 
lira on with his research, independently, at first, of immediate 
practical developments. Professor A. H. Church, his colleague and 
•o-worker, has supplied the following statement with respect to 
his period of his career : 

“ It was, I think, in October, 1853, that William Henry Perkin 
•ntered the Royal College of Chemistry, and was assigned the next 
jench to mine in the front of the building, looking out upon the 
(treet. One year before this date I had gone through my novitiate, 
ind had been awarded what was called a scholarship — still receiv- 
ng instruction and attending the lectures, but paying no fees, 
indeed, I had been carrying out from time to time some minor 
researches suggested by Hr. Hofmann. Perkin and I soon found 
ft*e had several interests in common. We were both given to 
painting, and were amateur sketchers. I was introduced to his 
borne at King David's Fort, and we began painting a picture 
together. This must have' been soon after the Royal Academy 
Eithibition of 1854, when I had a picture hung. I was nearly four 
^ears Perkin's senior, but was soon impressed by his mental activity 
and his devotion to work. 


" I remember the epoch-making experiment in which mauve was 
first discovered. He repeated it in my pres^ice for my particular 
benefit. I distinctly recollect strongly urging him to patent his 
invention. Shortly after this date I left the college for Oxford, 
but Perkin and I were in frequent communication, and sometimes 
jvorked together after I had taken my degree in 1860, and until my 
ippointment in 1863 to the chair of chemistry at the Royal Agri- 
cultural College. 


'During the year 1855, and the spring of 1856, Perkin and I 
were no longer^ working in the same laboratory, for I had been 
^ven a bench in the professor's private laboratory on the ground 
floor, and was engaged in carrying out some of his most important 
researches of that period," 

The history of the technical development of this discovery has 
IMS “ tis Hofmann Memorial Lecture o^ 

L necessary to go through that account in order 

eipht^r ''j achievement. A youth of about 

discouragement of his professor, the 
iving master of organic chemistry, had determined to 
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work out his discovery on a manufacturing scale, with no 
or training as a manufacturer himself, and with no precedent to 
guide him in the construction of plant for carrying on opetati®, 
which had, up to that time, never been conducted on more than 
laboratory scale. Hofmann’s opposition to his young assistant 
leaving the paths of pure science, and embarking upon ^hat no 
doubt, appeared to his maturer judgment a most risky undertaking 
is quite understandable, and fully justifiable. Everything in jvqjj’ 
nexion with the new industry had to he worked out from the very 
beginning — the methods for the isolation and preparation of the 
raw materials, as well as the manufacture of the new dyestuS 
and the prejudices of the dyers and printers against innovation 
had also to be overcome. With all this responsibility ahead of 
him, Perkin, encouraged, no doubt, by the favourable report con- 
cerning the dyeing qualities of his new product furnished by certain 
practical dyers, and especially by Messrs. Pullar, of Perth, fonnaUy 
resigned his position at the Royal College of Chemistry, and boldly 
entered upon his career as an industrial chemist. He has touch- 
ingly placed upon record his indebtedness to his father, who, 
although, as already stated, at first inclined to be adverse to his 
taking to chemistry as an occupation, had, at the time of the 
discovery of mauve, so much confidence in his son’s ability that he 
threw in his lot with the new venture, and devoted the greater 
part of his life’s savings to the building of a factory, for which a 
site had been secured at Greenford Green, near Sudbury, at which 


latter place Perkin afterwards resided. Hia elder brother,* 
Thomas D. Perkin, v^^o, during the summer vacation of 1856, had 
assisted in making mauve in the laboratory on a somewhat larger 
scale, in order to supply specimens for testing by the dyers, also 
joined in the undertaking. A patent was secured (No. 1984, 
August 26th, 1856), and the building of the works commenced in 
June, 1857, and six months later the new dyestuff, under the name 
of “ Aniline Purple,” or Tyrian Purple,” was being manufactured 
in sufficient quantity to supply one of the London silk dyers-t 
The subsequent development of this precursor of the coal-tar dyes 
forms an interesting and, indeed, a romantic chapter in the history 
of applied science. Its reputation spread rapidly; from silk dyeing 
its application was extended to cotton dyeing and to calico printing, 
and at every stage of a career which may be fairly described as 
triumphant, the master hand of William Henry Perkin can he 
detected. Now we find him working out processes for the manii- 


* Born 1831, died 1891. 

t The name “ Mauve,” by which it was afterwards generally known, wa» 
to the dyestuff in France. 
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of nitrobenzene and aniline on a scale never before 
facture^^^ learn of bis introducing improvements into 

of sijk dyeing on the large scale, and of his discovering 
^h\ mordants for enabling the dyestuff to be applied to cotton 
^ l^y dyers and calico printers. Well may it be said in 
l^rkin’s own words: “In fact, it was all pioneering work.” * 

' ^In spite of these splendid pioneering efforts, however, it seems 
the recognition of the value of the product at first took place 
but slowly in this country, and it was not until it had been taken 
^ in France that its merits for tinctorial purposes became generally 
^e^ognised. In ^ private communication addressed to the writer 
of tHis notice on April 3rd, 1906, Perkin states : “ The value of 
the mauve was first realised in Prance, in 1859. English and 
Scotch calico printers did not show any interest in it until it 
appeared in French patterns, although some of them had printed 
cloth for me with that colour.” The “ Societe IndustrieUe de Mul- 
house” it added, awarded him a silver medal for his dis- 

covery in 1859, and afterwards a gold medal, f It is of interest to 
note also that a paper was read by him at the Leeds meeting of the 
British Association in 1858, under the title, “ On the Purple Dye 
obtained from Coal Tar ” (Reports, 1858, p. 58), when specimens 
of the substance and fabrics coloured by it were exhibited. No 
more appropriate place than this town, in the centre of one of the 
chief seats of the tinctorial industry in Great Britain, could 
possibly have been selected for bringing the discovery under the 
notice of chemists and technologists. Sir John Herscbel was 


President of the Chemical Section, and, by a remarkable coincidence, 
in the opening address of the President of the Association, Pro- 
fessor (afterwards Sir Richard) Owen, there occur the following 
passages d propos of the general progress of organic chemical 
synthesis: “To the power which mankind may ultimately exercise 
through the light of synthesis, who may presume to set limits ? . . . 
Already, natural processes can be more economically replaced by 
artificial ones in the formation of a few organic compounds. ... It 
is impossible to foresee the extent to which chemistry may ulti- 
mately, in the production of things needful, supersede the present 
vital agencies of nature.” This pronouncement at the meeting 
when the first of the coal-tar colouring matters was exhibited — a 


" Spp^rihat the Jubilee Banquet in New York, October 6, 1906. See also the 
nofmana Memorial Lecture, loc, cU. , p. 609. 
t The impetus given to the new colouring matter through French influence was 
referred to by Perkin in his reply to Professor Haller at the Jubilee Meeting in 
Tt 106 ^ ^oum. Society of Dyers aiid Colourists, April, 1907, 
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discovery which laid the foundations of an industry 
supplies as tar products the colouring matters of madder 
indigo — ^may be looked upon as prophetic. 

The influence of this inaugural work by Perkin upon the 
sequent history of the industry is too well known to need recapituja. 
tion. It is only necessary to point out that the introduction of 
aniline — at that time a mixture of homologues — into the 
soon led other investigators to enter the field of colour chemistry 
and new dyestuffs made their appearance in rapid succession, the 
most noteworthy after mauve being magenta, which was discovered 
as a technical product in 1859 by Verguin, and manufactured for 
a short period by his process * by the firm of Renard Freres el 
Franc, of Lyons. In fact, the stream of competition in the course 
of a few years turned against the original mauve, the demand for 
which gradually fell off as other colouring matters of a similar 
or brighter hue were introduced. The consideration of chief 
interest in connexion with Perkin’s successful venture into the 
domain of applied chemistry is, however, from the present pobt 
of view, the influence which his work in this field exerted upoa 
pure science. That it has exerted an enormous influence is now 
generally recognised, and a critical examination of the course of 
development of the industry will show that the gain hy chemical 
science has been of a twofold character — a direct aijfl an indirect 
gain. 

In the first place, as the direct result of introducing into com- 
merce in large quantities organic chemical products which had 
before been but laboratory curiosities, a great stimulus was given 
to research, and chemical workers of the highest repute took up 
the investigation of the new products, both raw materials and 
colouring matters. As an indirect consequence, also, many new 
compounds of industrial value were discovered incidentally in the 
course of manufacturing operations conducted on the large scale, 
and these, with the colouring matters which from time to time 
appeared as novelties, furnished endless subject matter for research, 
the results so obtained often proving of the greatest scientific 
importance. Not the least interesting circumstance in connexion 
with this chapter of chemical history is the fact that Hofmann 
himself soon entered the field of tinctorial chemistry, to which he 
made many contributions of the utmost value both from the 
scientific and technological point of view. He was, in fact, for 
many years recognised as the leading scientific authority on coal* 
tar colouring matters, and many of his discoveries were practically 

* By heating crude aniline aniline containing toluidine) with stannic 

chloride. 
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in the factories. Then, again, there can be no doubt that 
^he success of the new industry and the succession of important 
scientific discoveries which followed its development attracted large 
numbers of students into the chemical schools, and many gifted 
and active workers were by this means drawn as recruits into the 
ranks of scientific chemists. It is, indeed, not going too far to say 
that the discovery of the coal-tar colouring matters brought about 
such a revival in the study of organic chemistry, and particularly 
in that of the so-called ‘‘ aromatic series, that when the epoch- 
making conception concerning the constitution of these compounds 
had been given to the world by Kekule in 1865, the rapid extension 
of the “benzene theory” was enormously facilitated by the 
resources which the new industry had given to pure science. If it 
is true that the new theory materially advanced the cause of the 
industry, it is no less true that the industry contributed to the 
advancement of the theory, the verification of which might have 
been delayed for a generation or more without such support. No 
better illustration of the interdependence of science and industry 
has ever been given to the world than this particular example of 
the action and reaction between theoretical and applied chemistry.* 
The success of the new industry not only reacted upon the science 
of chemistry in the way indicated, but it may be claimed that, 
contrary to Hofmann’s forebodings, it proved in the long run 
beneficial in every way to Perkin himself, and through him to that 
science to which he devoted his life. He has told us that when 
being fully convinced of the value of mauve, he announced his 
intention of leaving the College of Chemistry and taking up the 
manufacture of the new colouring matter, he determined not to 
aUow the manufacturing career to check his research work, and 
nobly did he adhere to his resolution. His published papers'show 
that in spite of all his technical work the stream of original in- 
vestigation was never allowed to stagnate. Only a year after the 
starting of the Greenford works, namely, in 1858, in conjunction 
with Duppa, he discovered that aminoacetic acid or ^‘glycocoll” 
a compound which up to that time had only been prepared by the 


The conaideration of the later important mQuence upon oth« branches of 
« anting oft^B m most indirect and unforeseen ways, from the applications of 

mZZ till therapeuk" 

of ^ inordinate extent. Although results 

“ S developments of his initial pioneering 

Committee and also ®i!° n' published by the Memorial 

0ctoberl9,’l90«, p 481 .)^'^' Schweitzer in SeU^e, No. 616, 
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J of natural products, could be obtained by l„ata, 

i“a rid amLnia* A general survey cfb, ^ 

Eg his connerion with the coal-tar colour mdus ry whci ce ,«4 
L 1874 brings out very clearly the double hue of thought v&i 
during that pEd actuated his research work. ConcurreB«y 

tSestigation of the dyestufls, he carried on researches m otW 

j 4 -Trtonfs of oreanic chemistry which had at that time no 

U.U. « « b, 

in conjunction with Duppa, had discovered the relationsMj 
between tartaric and fumaric-maleic acid, and had effected tbs 
Ehesis of racemic acid from dibromosuccinic acid, a line of 
wbrl which was followed up with signal snccess (J-km and Bn^ 
i 7 iRfiO 115 105 ' Quart. Journ. Chem. Soc.^ 1860, 13,102; 

tEi- J" IE 

A 1864 129 373; Perkin, Proc., 1888, 4 , 75). Akoutl867 

ES’JLocomLnced those researches on the action of 
Edride upon aromatic aldehydes which led to such importaBt 
Lvdopments. and culminated in that heauti ul niothod o sjn- 
Sing nnsaturated acids now known as the “Perhn spbesn 
The firs^t paper of this series bore the title. On the Action ^ 
Acetic AnWride upon the Hydrides of Salicyl, Ethylsahcjl b. 
fjourn. ChL Soc., 1867, 20 , 586), and as the outcome o to 
work the synthesis of coumarin, the odorous substance chained 
r Tonka Bean, etc., was announced the following year ( On to 
A tificial Production of Coumarin and Formation of its Honid 
itgE Journ. cum. Soc, 1868, 21, 53 and 181). The prodneto 
of a vegetable perfume from a coal-tar product was thus firs mad 
■Up Viv Perkin and the continuation of this work, after b 
SeLi from the industry, led to his “lehrated discovery cl 
the svnthesis of cinnamic acid from benzaldehyde, an achiere 

flS imllj, ib bl. b..a. bl Alb* b. 

. Perkin and Duppa, JnnaUn. 108, 112 
not only as illustrating Perkin’s extraordinary activity d ^ 
but also because the corapund is the type of a Pelatiocsbip to tke 

late years have become of extreme importance o^ing 
proteins, as shown by Emil Pischer and his oo-workere. 

t “A Preliminary Notice of the Formation of Cofunw’’ 

other simnai- Acid,. ■■ lS7t. 32 , 25*1 ^ b 

and o£ Cinnamic and of other Analogous Acids from the A 

Joufui. Chem. Soc.) 1877, ij 388. 
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oAycolMc acids, , thus giving the first insight into the con- 
on glyoxylic acid, a result of considerable significance in 
. of the important part attributed by many modem chemists 
acid in the photosynthetic processes going on in growg 
lants (Perkin and Duppa, Journ. Chem. Soc,, 1868, 21, 197). 

^ The research work done during Perkin's colour-making period 
pas carried on in a laboratory in a house just outside the Green- 
ford factory, where also the scientific investigations in' connexion 
pith the colouring matters were conducted, the double line of 
pork already indicated being revealed by the papers published 
during that period. It has not been considered necessary to give 
I complete list of these papers in the present notice, but it will 
be of interest to call attention to the fact that the purely scientific 
study of the colouring matters undertaken at this time centred 
round bis early discoveries. It was in this new laboratory at 
Greenford that he and Church continued the investigation of 
• azodinaphthyldiamine already mentioned, and discovered a 
tnethod for resolving this compound by complete reduction, thus 
introducing a process which is stiU the standard one for deter- 
[nining the constitution of azo-compounds, and at the same time 
leading to the isolation of the first diamine derived from naphthyl-^ 
imiue {Journ. Chem. Soc.^ 1865, 18, 173). Nor did he allow his 
jcientific interest in his first discovered dyestuff to flag, for one 
paper on mauve from the purely chemical point of view was 
pubbshed during his connexion with the industry and another 
liter his retirement in 1874.* 


In 1868 it was shown by Graebe and Liebermann that the 
colouring matter of the madder, alizarin, one of the most ancient 
)f vegetable dyestuffs and a substance of immense value for tinc- 


•onal purposes, was a derivative of the coal-tar hydrocarbon 
mthracene, and not, as had up to that time been believed, a 
ierivative of naphthalene. The synthesis of this compound was 
iffected by Graebe and Liebermann in that year, and patents for 
ts manufacture from anthracene secured in Germany and in Great 
Britain, this being the first instance of a natural vegetable colouring 
natter having been produced artificially by a purely chemical 
nethod. This discovery had a great influence upon Perkin’s career 
« an mdustrial chemist, and may, indeed, be considered to have 
narked a new phase of his activity in this field. There was ne 


864,13 170 [full I, ^2, 713 (abstract); 

8‘9. sk 717. luTsfiT 1 Colouring Mattel's,” Trans., 

wl'tji' colcuriao mattcK eotured before tho Chemical Society on the new 
'h auditors and mnurat i’t°s occasion, he has told us, Faraday was among 
and congratulated him at the end of the lecture. 
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living worker in this country at that time besides Perkiii who 
completely combined in himself all the necessary qualificationj 
taking advantage of such a discovery. Imbued with the ^ 
his early ambition to produce natural compounds synthetical)**^ 
with more than a decade’s experience as a manufacturer, with th^ 
■ resources of a factory at his disposal, and, not least, with specjji 
experience of anthracene as the very substance upon which 
Hofmann’s instigation, he commenced his career in research work 
it can readily be understood that Graebe and Liebermann’s resulu 
should have appealed to him with special significance. The first 
patented process of the German discoverers was confessedly too 
costly to hold out much hope of successful competition with tb 
madder plant, requiring as it did the use of bromine. Perkin at 
once realised the importance of cheapening the process by dis- 
pensing with the use of bromine, and undertook researches with 
this object. As a result, the following year (1869) witnessed the 
introduction of two new methods for the manufacture of artificii] 
alizarin. In one of these processes dichloroanthracene was the 
starting point, and in the other the sulphonic acid of anthra- 
quinone, the first being of special value in this country owing to 
the difficulty of obtaining at that time “ fuming ” sulphuric acid 
in large quantities. The second process, which is the one still in 
use, had quite independently been worked out in Germany by Caro 
Graebe, and Liebermann, and patented in England practically 
simultaneously with Perkin’s.* The subsequent industrial develop- 
ment of this brilliant achievement has now become historical; the 
artificial alizarin has completely displaced the natural colouring 
matter, and madder growing as an industry has become extinct 
It is of interest, as showing the growth of the new industry, to 
reproduce Perkin’s statement in 1876 : 

The quantity of madder grown in all the madder-growing 
countries of the world, prior to 1868, was estimated to be 70,000 
tons per annum, and at the present time the artificial colour is 
manufactured to an extent equivalent to 50,000 tons, or more than 
two-thirds of the quantity grown when its cultivation had reached 
its highest point ” (Presidential Address to Section B of the British 
Association, Glasgow, 1876, Reports,” p. 61). 

The development of this branch of the coal-tar industry in the 
Greenford Green Factory has also been recorded by Perkin : 

Before the end of the year (1869) we had produced 1 ton of 
this colouring matter in the form of paste; in 1870, 40 tons; 
and in 1871, 220 tons, and so on in increasing quantities year by 


* The patenta are, Oaro, Graebe, and Liebermann, No. 1936, of June 25, 1853, 
and W. H. Perkin, No. 1948, of June 26, 1869. 
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the only ones 


^p to the end of 1870 the Greenford Green Works were 
es producing artificial alizarin. German manufacturers 
began to make it, first in small and then in increasing quanti- 
but until the end of 1873 there was scarcely any competition 
^ Tb our colouring matter in this country " (Hofmann Memorial 

Trans., 1896, 69 , 632) 

XKis brilliant achievement in technology again served to bring 
out the purely scientific spirit which animated all Perkin’s work. 
The chemical investigation of anthracene derivatives was carried 
on concurrently with the industrial development of the factory 
process, and also after his retirement, about a dozen papers on 
these compounds having been published between 1869 and 1880. 
The discovery of a practical process for the manufacture of alizarin 
thus led to the utilisation of another coal-tar hydrocarbon 
anthracene, which had up to that time been a waste product, and 
the methods for isolating and purifying this substance had, as in 
the case of benzene, etc., to be worked out in the factory. All 
the difficulties inseparable from large-scale operations with new 
materials were successfully surmounted by Perkin; the increasing 
demand for artificial alizarin taxed all the resources of - the factory, 
and by 1873, when the necessity for introducing enlarged plant 
became imperative, advantage was taken of the opportunity for 
transferring the works to the firm of Brooke, Simpson, and Spiller, 
the successors to the firm of Simpson, Maule, and Nicholson, which 
had co-operated with Perkin in the early days of the mauve manu- 
facture. The later history of the works is referred to in the tech- 
nical portion of this notice. 

On completion of the sale of the Greenford Green Works in 1874, 
Perkin retired after eighteen years’ connexion with the industry. 
In view of the enormous development of this branch of manufac- 
ture in later times, it is of interest to recall the circumstance 
already mentioned that the whole output of the original factory, 
both in number and quantity of products, would appear quite 
trivial in comparison with that of one of the great German factories 
now in existence— a fact which only serves to emphasise the extra- 
ordinary fertility of the seed originally planted by Perkin, whose 
a ioure as a technologist led, as a practical issue, to the acquisition 
Ot sufficient means to enable him to withdraw altogether from the 
industrial side of chemistry at the comparatively early age of 36 

decfdet the 

Uampd / “aWar colour industry in this country, he has been 

Ttprp i himself so soon adrift from his own offspring. 

teen dLiT ®f the industry here would have 

P iiged if he had kept in touch with it, but it must not 
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be forgotten that at the time of his retirement he left tbingg yj 
a very flour^hing condition. Other factories had develope(j 
successful establishments, and Great Britain was well to the fiojy 
in this branch of manufacture. Neither Perkin nor his coQtem, 
poraries could have foreseen in 1874 that our position would 
be so successfully assailed by foreign competitors. To a man vijjj 
his most moderate personal requirements, and with the ardour oi 
the original investigator unquenched, the means of retirements 
modest enough as compared with the fortunes accumulated ty 
modern successful manufacturers — simply meant the opportunity 
of giving practical effect to that resolution concerning his missioi 
as a research chemist which he had formed as a youth, which ig 
had adhered to throughout his industrial career, and which it was 
his desire to carry out untrammelled by business distractions 
throughout the remainder of his working period.* Industry mav, 
and no doubt did, lose by his decision, but science gained by thirty 
years of his activity from the period of his retirement down, 
practically, to the end of his life. 

The contributions to chemical science which proceeded from 
Perkin's laboratory after 1874 have, to some extent, been referred 
to. After his connexion with the Greenford Green Pactory had 
terminated, he had a new house built at Sudbury, converting the , 
adjacent house in which he had previously resided into a labora- 
tory, and it was here that from 1875 he continued his investigations 
of those colouring matters with which his manufacturing experience 
had brought him into contact, such as mauveine, the anthracene 
derivatives, etc. In 1881 he first drew attention to a certain physical 
property of some of the compounds which he had prepared, 
namely, their magnetic rotatory power, which observation diverted 
his activity into an entirely new channel. On further development 
in his hands this method became a powerful weapon in dealing 
with questions of chemical constitutions, and the remainder of Ins 
life was more or less devoted to its elaboration. As Perkin's name 
must always be intimately associated with this chapter of physical 
chemistry, it will be of interest to place upon record his earliest 
observation. In a paper entitled “ On the Isomeric Acids obtained 
from Coumarin and the Ethers of Hydride of Salicyl” (Trails.^ 
1881, 39, 409), he describes the methyl ether of “ a-methylorthoxy 
phenylacrylic acid," which he had first prepared in 1877, and id 
this paper occurs the statement: 


* “ The great importance of original research has been one of the things 1 
been advocating from the communcenieut of my chemical career, in season an 
of season.” — From a speech by Perkin at the Jubilee Banquet in Lon on, 
July 26, 1906. 
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cleieimi*i 2 itioii of its magnetic rotary power gave for the 


vellow ray 


2 334, water being taken as 1.^ Test observations were 


• , same time with water and carbon bisulphide, and gave 

Us very nearly identical with those obtained by Becquerel ” 
Chim. Fhy^^y 1S77, [v], 12 , 22; loc, cit., p. 411). 

It is not difficult to follow, at least conjecturally, the mental 
i Ijy ^hich Perkid was enabled to foresee that this property 
4i(rht be utilised for Tnyestigating' the constitution or structure 
of°cbemical molecules, a subject which even at that time was 
be<^inni"g to bristle with difficulties and ambiguous results when 
bandied by purely chemical methods. He had for precedent the 
success whicli had attended the study of other optical properties of 
ortranic compounds, such as ordinary (not induced) rotatory power, 
dispersion, refractivity, etc., and he threw himself seriously into 
this line of work, armed with the skill of an accomplished experi- 
menter, and with that true instinct as a chemist which enabled 
him to deal with his materials in such a manner that his results 
at once commanded complete confidence, in spite of the circum- 
stance that this kind of work was for him a totally new departure. 
In 1882 be published a preliminary paper on the application of this 
method, and a complete account in 1884.* 

From that time onwards the Chemical Society received and 
published constant instalments of his work, the fertility of the 
method being shown, not only by the long list of papers published 
in his own name, hut also by the numerous observations recorded 
in the papers of other workers, to whose service his apparatus and 
his observational powers were frequently and ungrudgingly devoted. 
His achievements in this field are well summarised in a letter from 
Professor J. W. Briihl, of Heidelberg, himself one of the pioneers 
in the application of optical methods for the determination of 
chemical constitution, sent to the writer of this notice for trans- 
mission to Perkin on the occasion of the Jubilee celebration in 
1906 : Availing yourself of the marvellous discovery of your great 
countryman, Michael Faraday, you undertook to investigate the 
relations between the chemical composition- of bodies and their 
magnetic circular polarisation— that is to say, one of the general 
properties of all matter. Before you began work there was little, 
almost nothing, known of this subject, certainly nothing of practical 


‘ Oq Potatory Polarisation by Chemical Substances under Magnetic Influence,” 
^ rang 1882, 41 , 830. “On the Magnetic Rotary Polarisation of Compounds 
nKela^bon to their Ghemical Constitution; with Observations on the Preparation 
n KelaUve Densities of the Bodies examined,” 1884, 45, 421. This last 
paper w ich occupies 60 pages of the volume, contains a full description of the 
•^rraratus and method of observation. ^ 

VOL. XCIH. 7 ^ 
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use to the chemist. You created a new branch of science, taugiji 
us how, from the magnetic rptation, conclusions can be dra^fa ^ 
to the chemical structure of bodies, and showed that the magnetic 
rotation allows us to draw comprehensive and certain conclusions 
as to the chemical constitution of substances, just as we may irQ^ 
another general physical property, viz!, refraction and dispersion. 
And by showing that both these physical methods of investigation 
lead to completely harmonious results, you did essential service 
to both the branches of study, and also to chemistry, which thej 
are destined to serve.” 

This last statement by Briihl, which relates to one of the most 
interesting results of the study of magnetic rotation, has reference 
to a development of Perkin's work which brought him into askicia- 
tion with the late John Hall Gladstone, the pioneer and leading 
authority in this country at that time on the relations beheen 
refractive and dispersive power and chemical constitution. The 
correspondence between the results arrived at by these two opticai 
methods forms the subject of a joint paper by Gladstone and Perkin 
published in 1889.* Eighteen years later Perkin’s last paper, to 
which attaches the melancholy interest that it w^as read before the 
Chemical Society on April 18th, 1907, only a few months before 
his death, bears the title : “ The Magnetic Rotation of Eexatriene, 
CH 2 !CH-CH:CH*CH:CH 2 , and its Relationship to Benzene and 
other Aromatic Compounds : also its Refractive Power ” (Trans.,' 
1907, 91, 806). 

Although, as already stated, the latter part of Perkin’s life was 
devoted mainly to his work on magnetic rotation, he published also 
during this period a few papers relating to other subjects, among 
which perhaps the most notable is his contribution to the subject 
of low temperature combustion, entitled “ Some Observations on 
the Luminous Incomplete Combustion of Ether and other Organic 
■ Bodies” (Trans., 1882, 41, 363). The writer of this notice well 
remembers the keen interest with which the experiments were fol- 
lowed in the darkened meeting-room of the Chemical Society at 
Burlington House when this paper was read. In view of the 

* On the Currespondcnce between the Magnetic Rotation and the Refraction 
and Dispersion of Light by Compounds containing Nitrogen,” Trans., 1889,55, 
750. The correspondence between Perkin and Gladstone during this period 
been placed at the disposal of the writer by Miss Gladstone. The liters ^ 
interesting as showing the extreme conscientiousness in every detail ''ith w ' 
Perkin carried out big work. The results are embodied in the above paper, ao 
further contribution by Perkin was published two years later, under the title, 
Refractive Power of certain Organic Compounds at diflfereut Temperatures, 

1891, 7, 115. In his later papers he dealt with refractivity as well as mag^ 
rotation {Trans., 189C, 69, 1 ; ibid., 1900, 77, 267, etc.). 
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revival ill the scieutific study of the chemical mechanism 
bustionj it is of importance that Perkin's observations should 
tt'te allowed to fall into oblivion. 

^ It has been claimed in a previous part of this notice that Perkin’s 
. the domain of chemical industry was no real loss, but 
dually a gain to pure science. His published papers, considered 
^detail, show that his contributions to colour chemistry ” are far 
lutveighed by his work in other fields. In fact, the extension and 
ompletion of the investigation of the dyestuffs of his industrial 
jcriod is due to other workers, and Perkin's achievements in this 
[irection are, on the whole, more of a technological than of an 
bstract scientific character, the constitution of most of the colour- 
Bcr matters having been subsequently worked out chiefly by the 
Toup o£ brilliant Continental investigators attracted by the success 
If the new industry, and stimulated by the 'rapid development in 
hemical theory then going on in Germany * But although Perkin 
las overshadowed his own achievements as a “colour chemist” by 
(is subsequent career, the whole success of his life, and the inestim- 
ble gain which chemical science has derived from his labours, must 
le directly attributed to his industrial undertakings, for it may 
afely be asserted that had he not been rendered independent by 
he success of the Greenford Green Factory, he would never have 
ound an opportunity for that continuous devotion to research 
fhich is so essential for the achievement of results of lasting value, 
laving determined in early life to adopt chemistry as a career, he 
rould of necessity have been compelled to become either a manu- 
acturer or to have entered an educational establishment. In the 
ormer capacity he would, no doubt, have succeeded, but in any 
[ibordinate post he might have spent long years before acquiring 
adependence. As a teacher his prospects of making a position at 
he time of his connexion with the Boyal College of Chemistry were 
lost slender. There were but very few posts which he could 
ave filled; originality as an investigator was of minor importance 
3 a qualification for the teaching profession, and the stamp of 
Diversity training was generally considered absolutely essential for 
oidmg any important appointment in that profession. Perkin 
1 any minor teaching post would have been lost to science, 
lappily the comparatively rapid financial success of his early dis- 
Svenes placed him in that category which comprises such names 
s^tavendish, Herschel, Joule, Murchison, Spottiswoode, LyeU, and 

constitution of mauveine was established broadly by 
.up « matters of the rosanifine 


7 I 2 
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Darwin — representatives of that band of independent devote« 
science who have more than any other class helped to maintain a 
prestige of this country. Truly may it be said that to a man 
his temperament success as a manufacturer meant salyation aj jj 
original worker. ^ 

Reviewing Perkin's scientific work as a whole, its chief charac- 
teristic is its solidity. His mind was not of that order ^hicli 

readily entered into the region of speculation; he was a typical 
representative of that school of chemists to whom the conscientious 
accuracy of experimental facts is of primary importance—the 
school which has laid those solid foundations of chemical science 
upon which all superstructures of theory must he erected. It 
for this reason that it may be predicted with certainty that bis 
work will live in the history of modern chemistry whatever changes 
in theoretical conceptions the future may have in store. He hinseK 
witnessed with the progress of the science radical changes in the 
views of chemists concerning the mechanism of the reactions or 
the nature of the compounds which he had discovered. With true 
philosophic spirit he accepted the evidence of other workers and 
welcomed the legitimate development of his own discoveries. 
Whatever modification of theory may have been rendered neces- 
sary by the accumulated labours of the great and ever-growing 
army of investigators which he lived to see following the tracks 
which he had been the first to tread, it may be safely asserted 
that his own early footprints have been, and always will be, 
ineffaceable. 

Perkin was by disposition a man of extreme modesty and of a 
most retiring nature. His devotion to science and the domesticity 
of his character accounted so completely for his time that, beyond 
participating in the administrative work of the scientific societies 
with which he was connected, he took hut little part in extraneous 
affairs. He was not particularly of a business turn of mind in 
the commercial sense, and during his industrial career his brotber 
Thomas was the chief man of business connected with the factory, 
One line of work distinct from his purely scientific occupations is, 
however, worthy of special record, because it enabled him to exert 
some influence in the cause of technical and scientific education. 
His family had for a long period been connected with the Leather- 
sellers' Company, and through this connexion he was enabled to 
promote the cause of chemical research and also to become, as 
the representative of his Company, a member of the governing 
body of the City and Guilds of London Institute, whose mee 
he attended with considerable regularity, although, unless 
appealed to, he seldom took part in the discussions at the Coun 
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But his influence in the City of London, although un- 
f ^ • e was of a most beneficial character, and every movement 
'the promotion of science and of scientific education was certain 
^ recei^o jjjs support. His special knowledge of the requirements 
f the chemical technologist and his sympathy with the teaching 
gs have contributed in no small degree to promote the cause 
f^Iund chemical education in London through the City and 
uilds Institute. As an illustration of the modesty of his 
aracter, it may be of interest to relate that many of his col- 
, agues in the City were unaware, until the Jubilee of 1906, that 
]e William Perkin who sat at their meetings was the same man 
ho half a century before, had laid the foundations of a great 
idustrv. The following details concerning his connexion with the 
^atbersellers have been supplied by the late Mr. W. Arnold 
[epburn, the Clerk to the Company : 

‘‘William Henry Perkin, son of George Fowler Perkin, was 
made free hy patrimony, November 13th, 1861. 

“ George Fowler Perkin, son of Thomas Perkin, was made free 
by patrimony, February 4th, 1829. 

“Thomas Perkin, apprenticed to Isaac Roberts, March 16tb, 
1772, was made free by servitude, July 7th, 1790. 

“William Henry Perkin served the office of Steward, 1881-2; 
4th Warden, 1885-6; second Warden, 1896-6; Master, 
1896-7. 

“ During the Mastership of Dr. Perkin in 1896 the Company, 
at his instance, resolved to found a Research Fellowship 
in Chemistry as applied to Manufactures, tenable at the 
Central Technical College of the City and Guilds Institute, 
and to grant £150 a year in support thereof.” 

A portrait of Perkin in his robe as LL.D. of the University of 
It Andrews, painted by Henry Grant in 1898, is on the wall 
t the Leathersellers' Hall in St, Helen's Place. 

Although his single-minded devotion to his researches and his 
etiring nature caused Perkin to remain in comparative obscurity 
rom the point of view of the general public, his real worth was 
fdl known to, and received frequent recognition from, his 
cientific colleagues. In this respect his history is that of the 
lajonty of active workers in the field of science in this country 
f 0 do not wield the pen as litterateurs^ or whose achievements are 
S' sufficiently startling kind to create public notoriety. With 
e passing of the generation which witnessed the interest aroused 
y e discovery of mauve, and which was fanned into temporary 

ement by the sensational accounts circulated by the news- 
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papers of the period, the memory of Perkin faded from the 
^nd. To most of his fellow countrymen the memorable mtet. 
national gathering in London in 1906 came as a revelatioi ft,t 
they could claim as their compatriot the man 'whom all the nationi 
had sent their representatives to honour as an individual, anij ^ 
celebration of the fiftieth anniversary of the discovery of the Em 
of the synthetic dyestuffs. 

Perkin was elected into the Royal Society in 1866; he served 
on the Council in 1879-81, and again in 1892-94. In 1893-9416 
was made one of the Vice-Presidents. He joined the Chemicii 
Society in 1856, served on the Council in 1861-62, and in 1868-69; 
was Secretary from 1869 to 1883, and President from 1883 to 
18S5. By way of academic distinctions he received the degree of 
Ph.D. from the University of Wurzburg in 1882; the degree (rf 
LL.D. from the University of St. Andrews in 1891; and 
made a D.Sc. of Victoria University in 1904. In connexion wth 
the Jubilee of 1906, the University of Heidelberg conferred upon 
him the degree of Ph.D., the Munich Technical High School awarded 
him the diploma of Dr. Ing., and the same year the TJniversitia 
of Oxford and Leeds gave him the degree of D.Sc. ^ During liis 
subsequent visit to America in the autumn of 1906, in connexioa 
with the celebrations organised in that country, he received tlie 
degree of D.Sc. from Columbia University, and LL.D. from tk 
Johns Hopkins University, of Baltimore, the latter degree having 
been most appropriately conferred by his chemical colleague, 


President Ira Remsen. 

He was President of the Society of Chemical Industry ic 
1884-85, at the time of his .death was President of the Society cl 
Dyers and Colourists,* and had recently accepted office as Presidenl 
of the Paraday Society. In 1884 he was made an Honorary Forei^ 
Member of the German Chemical Society. Pollowing the eary 
recognition of his technological work by the “Societc IndustneBe 
de Mulhouse,” already referred to, he received from the Roy 
Society a Royal Medal in 1879, and the Davy Medal in 1889; im 
the Chemical Society the Longstaff Medal in 1888; from 
Society of Arts the Albert Medal in 1890; from W™ 
of Gas Engineers the Birmingham Medal in 1892, and the 

* In honour of the founder of the intlustry this Society has ^ 

Medal “foi inventions of striking scientific or indnstrial 

connected with, the tinctorial in'Jirstiies. Perkms o 

with this Society was to accompany a depntation to the d 

latter to conrribute towards the foundation of a pnze foi ic 
research in tinctorial cliemistry. The American Memorial Commit e. 
a Perkin medal for American chemists in 1906 in ronncxitui '' 


Celebration in New York, 
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Medal of the Society of Chemical Industry inn898. At the Jubilee 
Celebration in 1906, Professor Emil Fischer, on behalf of the 
German Chemical Society, presented him with the Hofmann Medal, 
and professor Haller, on behalf of the Chemical Society of Paris, 
^ith the Lavoisier Medal. 

Xbe influence which Perkin has exerted upon this generation is 
pot to be measured solely by his achievements in pure and applied 
chemistry. His life was noble in its simplicity, and his single- 
jjdnded devotion to his work, combined with a character known to 
he religious in the highest and best sense of the term, will bequeath 
to posterity an enduring example of humility in the face of success 
which would have marred many men of smaller moral calibre. The 
gnancial success of bis early manufacturing experience was turned 
to account simply as a means of advancing science, and no distinc- 
tion which he ever gained throughout a career which culminated 
in 1906, when the King conferred upon him the honour of Knight- 
hood, and when the nations of the world assembled to render him 
homage, had the slightest influence upon the modesty and gentleness 
of his disposition. It was his personality that caused him to be 
revered in his domestic circle, and to be beloved by all who enjoyed 
the privilege of his friendship. Two of the addresses presented at 
the Jubilee meeting in 1906 give striking fexpression to the 
universal esteem in which he was held as a man : 


“ But however highly your technical achievements he rated, those 
who have been intimately associated with you must feel that the 
example which you have set by your rectitude, as well as by your 
aiodesty and sincerity of purpose, is of chiefest value.” (From the 
iddress presented by the Chemical Society.) 

"You have given to science the allegiance of a noble life, and 
you have not allowed the seductions of wealth to abate the loyalty 
of your devotion to truth and knowledge. This is an example 
for which the age owes you unstinted thanks. , . . Amid these 
varied actiWties it is pleasant to know that you have cultivated the 
full hiiinanity of life. Music and art have found in you a devoted 
disciple, and in the family and social relationship of life you have 
^town that science gives a truer interpretation of, and a deeper 
meaning to, all that is sacred and good in the heart of man.” (From 
^ e a dress presented by the Society of Dyers and Colourists.) 

^n-ive chemists, and four daughters 

R ' and Arthur Georgef were 

the Royal bociety in 1890 and 1906 respectively, and 
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it was always a sourcl of great satisfaction to him to know that 
all his sons were following in his footsteps. In his general 
of life Perkin was a man of extreme frugality, robust and active 
to the last. To one of his retiring habits the strain accompanying 
the Jubilee celebrations in 1906 and the subsequent ordeal of tis 
American tour must have 'been considerable, but he bore all tlie 
excitement and fatigue without the least indication of discomfort 
Literally he died in harness; a few months previously he had 
read his last paper before the Chemical Society, and he was 
looking forward to being able to resume his research work quietly 
and uninterruptedly after the distractions of 1906. The illness 
which brought his noble and useful life to an end, which, in view 
of his activity, cannot hut’ he regarded as premature, did not at 
first reveal any serious symptoms. The writer of this notice was 
with him a few hours before his death, and although he complained 
of suffering pain he spoke hopefully of his condition and anticipated 
being soon able to leave his room. The illness proved, however, 
to be more serious than he or his family were aware of; a sudden 
change for the worse occurred, and on July 14th, 1907, he passed 
away in perfect peace and in the full tide of welhwon honour. 


Technical Aspects oe Perkin’s Discovery of Mauve. 

In dealing with the technical development of Perkin’s discovery 
it is of interest to consider in the first place the state of affairs 
with respect to the raw materials required for the manufacture 
of mauve. These were benzene, nitrobenzene, and aniline. 

Benzene was discovered by Michael Faraday, in 1825, as a com- 
ponent of the liquid obtained by the compression of oil-gas. Twenty 
years later Hofmann found this hydrocarbon in coal-tar, and 
proved its presence by preparing from it nitrobenzene and amline, 
the latter being identified by the usual tests. The occurrence o 
benzene in coal-tar was thus known in 1845, and in 1848 one o 
Hofmann’s brilliant young students at the Royal College o 
Chemistry, Charles Blachford Mansfield, at the instigation of to 
illustrious master, undertook a systematic study of coal-tar, 
a view to the isolation and identification more especially of tue 
» neutral liquid oils,” of which he tells us in his paper publish 
by the Chemical Society in 1849 we had at that time no prec^ 
information.” When Mansfield took up this work, a ji 
compounds were known to exist in this tar, notably nap = 

which had been isolated by Garden in 1820, and certain 
basic substances, such as phenol (carbolic acid), 
quinoline (leucol or leucoline), and pyrrole, all of winch 
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4 b Rung© 1834. Anthracene, under the name of ” para- 
I'ne was isolated by Dumas and Laurent in 1833, although 
• w known that their original analysis, which assigned to this 


ydrocarbon 


15 atoms of carbon, was erroneous. Chrysene and 


' had also been indicated, but only superficially studied by 
ent in 1837. To the basic constituents, picoline was added in 
846 by Anderson. 

Such was the state of knowledge when Hofmann set Mansfield 
work upon the coal-tar hydrocarbons. The paper embodying 
*• results is entitled, “ Researches on Coal Tar. Part I./' * and now, 
rlv sixty years after its publication, it can still be read with 
tercst and profit. Its contents have become historic in connexion 
. , colour industry, and must rank with Runge’s celebrated 
iapersof 1834 {Pogff. Annalen, 31, 65, 513; 32, 308, 328) among 
be most important contributions to tar chemistry that preceded 
he foundation of that industry. The still devised by Mansfield 
or fractionally distilling the tar oils embodied , the '' reflux ” 
irinciple of our modern rectifying columns. In the way of definite 
iroducts he isolated and characterised benzene with considerable 
jrecision; he found that it could be purified by fractional dis- 
illation and by crystallisation at a low temperature. It is of 
Barest to note in passing that the analysis of the hydrocarbon was 
Bade for him by Edward Chambers Nicholson, another of 
ffofmann’s pupils, who at a later period played a very conspicuous 
jart in connexion with the coal-tar colour industry of this country. 
)f the higher boiling-point hydrocarbons, he also isolated toluene 
md two of the higher homologues, which he was inclined to identify 
pith cumene and cymene respectively. It is now known that the 
fraction which he considered to be cumene was xylene, and it is 
rery doubtful whether cymene is contained in coal-tar at all. There 


an be no doubt that he had not individual compounds to deal 
«th in the case of these higher homologues, and it was evidently 
lis intention to have continued the investigation in this direction, 
IS the paper is entitled “ Part I.'' 

Unfortunately, the author never lived to complete his work. 
i few years after the publication of this first paper, he met with 
ic accident through the ignition of some hydrocarbons which he 
fas distilling, and was burnt so severely that he died in the thirty- 
ifth year of his age. The late Mr. Robert Holliday informed the 
rriter some years ago that Mansfield was at that time carrying 
experiments in London with coal-tar hydrocarbons for their 

Soc,, 1849, 1, 244. Ho gave a general liocount of his 
- k at a hiday evening discourse at the Royal Institution on April 27th, 1849, 
i 'vas jju>li)slied as a brochure entitled, “ Beuzole : its Nature and Utility.” 
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finn in HudderaBeld. The 

in the east part of London on February 17th, 1865. 

The total number of definite compounds actually 
suspected to be contained in coal-tar at the tune of Mansfield’, 
^ork thirteen. Of these four were only onpctu„d ^ fie 
present, and one, as we know, had been wrongly idenfafied 
Lmene What Mansfield did was to show conclusively that benzene 
could be obtained if required in any quantity from coaldat 
“naphtha,” that toluene was also a constituent of tbs napltla, 
and that the higher homologues were there if wanted. There mu 
something prophetic about this statement, which occurs in the btr. 

ductory portion of his paper: , ^ , 

“It appears somewhat strange that, in this country, where rod. 
tar is so Lceedingly plentiful, our chemists ^^ould have been ». 
tented with the discovery of naphthaline, and should have allortd 
others less fortunate than ourselves in being able to command 
abundance of this almost national production, to mioii 
L of the existence at our feet of vast quantities of amlme.ol 
paranaphthaline (anthracene), and of other remarkab e sutetascj.; 
and it appears, perhaps, no less singular that we should have faild 
as yet in applying them, when discovered, to the practical ™ 
which they wiU no doubt some day claim.” 

Mansfield went further, however, than simply isolatj^ig ae 
characterising benzene and toluene. In 1847 he descnhed and 
patented a process for preparing nitrobenzene by the action cl 
strong nitric acid (1'5 sp. gr.) upon benzene in glass or eartta- 
Lre spiral tubes or other suitable form of apparatus cooled by m- 
rersion in water. Nitrobenzene must have been prepared in soma 
quantity from coal-tar benzene about that time, since Hotmn, 
?n whos^e work aniline played a very impOTtant 
having made this material by the reduction ® 

this SMree In his introductory remarks prefacing the vote 
If Reports of the Royal College of Chemistry (18«)> 
comprises Mansfield’s paper, Hofmann says ^ J 
“ Nor is the sense of sight the only one whic 
to serve (referring to its use as an illummant). /fraarant ofl.tli 
nitric acid the same volatile hydrocarbon yields a f g 

* Prof. A. H. Church, F.R.S., informs the writer the F«dA 

paring specimens of benzene and its homologues and 
fntcrLtional Exhibition. The accounts - Mnc— 
carrying on both lines of work, or Kea o > jn this niislorW' 

tended for the Exhibition. U nloitunately, ^ » 

all passed away. An obituary notice was published bj tlu 

^55; Qttyirl. Jourii., 8, 110. 
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odour of which , is not to b© distinguished from that of oil of 
bitter almonds; so that this perfume may now be procured from 
coal-tar in tons, if required, with the greatest facility and at a 
trifling cost,” As a matter of fact, nitrobenzene, under the name 
of "essence do mirbane,” had been introduced into commerce by 
C. Collas, of Paris, as a substitute for bitter almond oil, and was 
chiefly used for scenting soap, but this limited application of a tar 
product, although interesting historically, was practically of no 
iuiportance from the industrial point of view. According to Bolley 
[Handbuch der Ckemiscken Technologic, Vol. V., Part II p 257^ 
13T0), Collas must be credited with the use of admixture of nitric 
and sulphuric acids, the modern process for nitrating benzene, 
although, for reasons not now obvious, he specifies the us6 of thn 
' monohydrated ” nitric acid.* 


me praciicai uses wnicn Mansfield had predicted for the 
•oal-tar hydrocarbons began seriously in 1856 with Perkin’s dis- 
^ lovery of mauve, and the establishment of the Greenford Green 
I factory in 1857 for the manufacture of this first of the coal tar 
I colouring matters. It must not be imagined that no use for coal 
lar had been found up to that date. Tar distilling as an industry 
«s earned on extensively, but the products were entirely apphed 
to what may be described as coarse uses, such as timber preserving 
an industry which had been founded by Bethel! in 1838, and which 
M to a large consumption of the “creosoting” oils The 
naphtha ’also was used as a solvent or for burning in lamps 
and the pitch for coating surfaces of wood or metal which required 
pmtocting from corroding influences. It is interesting from the 

ITslS't iTehSd:: fn n84^ 

r..j« a. “ U ' 

English, Scottish, 7“ ' 

has introduced thi “Vt “^factories of Lord Dundonald, 
“nle in England Tbp „ ^ 

shining black, which distinm appeared of a fine 

'Up-ttasters from the Wesf Indi ^7”^ others. Several 

‘tat their vessels thus ta J ^ ^ ^ fluestioned assured me 

■“ with waft illtT 'ri a combination of 

» i<i, nitni; ac-ul as NoOa-f-HoO. 
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tion, and were free from worm-holes. Navigation is 
much indebted to Lord Dundonald, who has continued witli 
greatest perseverance to perfect this useful product of coal 45^ 
has done everything to bring it into general use in the countn? 
no easy task when it involves the change of old habits.” 

pp. 220-221.) 

Even at the time of Mansfield’s work no coal-tar hydrocarbon 
had been utilised as a source of other chemical compounds, tinctoiij] 
or otherwise, and he himself, in describing the practical applicj. 
tions of benzene, refers only to its use as a solvent or an illuminaj,^ 
Perkin’s discovery thus created a demand for this hydrocarbon 
as a raw material in a new industry on a scale never before contra 
plated. Mansfield's experiments had prepared the way, but there 
had been no demand for benzene, and the tar distillers could not at 
first supply it in quantity or in a sufficient state of purity. It is of 
interest to know that the first supply of this material used bj 
Perkin came from the Scotch tar distillery of Messrs. Miller and 
Co., of Glasgow. 

Then came the difficulties connected with the nitration and the 
reduction of the nitrobenzene to aniline. Here, again, Mansfield 
had played the part of a pioneer, but his process was impracticable 
on the scale now required. Moreover, it was too costly, for it must 
be borne in mind that the new dye had to compete with the existing 
vegetable colouring matters, and on June 12th, 1856, Messrs. Pullar 
of Perth, who had been testing the dyeing properties of mauve 
had reported to Perkin that the discovery was a valuable one pro- 
vided it did not “ make the goods too expensive.” It is needless 
to say that nitric acid of the strength used by Mansfield would 
would have been a very costly material in 1856. In fact, nitric 
acid of sufficient strength to nitrate benzene could not be obtained 
in quantity at that period, and Perkin had to devise apparatus 
for nitrating with a mixture of sulphuric acid and sodium nitrate.* 
His resourcefulness is well revealed by this passage quoted from 
his Hofmann Memorial Lecture in 1896; “At this time neither I 
nor my friends had seen the inside of a chemical works, and 
whatever knowledge I had was obtained from books. This, how- 
ever, was not so serious a drawback as at first it might appear 
to be, as the kind of apparatus' required, and the character of tie 
operations to be performed, were so entirely different from any in 
use that there was but little to copy from. 

“ In commencing this manufacture it was absolutely necessary 
to proceed tentatively, as most of the operations required new 
kinds of apparatus to be devised and tried before more could be 
ordered to carry out the work on any scale.” (Trans., 1896, 69} 606.) 
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tlic manufacture of mauve had been started, the demand 
new dyestuff increased to such an extent that the resources 
^ Greenford factory were taxed to, their utmost, and the 
• X ^ e of another firm had to be called in for supplying raw 
iais That firm was Simpson, Maule, and Nicholson, whose 
^ was at Locksfields, in the south of London. The Nicholson 
Tthe^ firm was that pupil of Hofmann’s already referred to as 
cr been a co-worker with Mansfield, and, under his energetic 
they not only supplied the firm of Perkin and Sons 
Tth^^some of the raw materials required, but later they also 
" ^gred the colour industry, and in 1865 established the Atlas 
\Vorks at Hackney Wick, the firm being transferred in 1868 to 
jfessrs. Brooke, Simpson, and Spiller. Mr. William Spiller, 
formerly of this latter firm, has told the writer that he well re- 
members the early stages in the manufacture of nitrobenzene by 
their predecessors at Locksfields, where he was then working in 
association with the late Mr. E. C. Nicholson. The nitration was 
carried out in large glass “ boltheads ” arranged in series, as they 
had not then discovered that cast-iron vessels could be used. The 
scale of working was quite small as compared with the modern out- 
put from a large nitrating still, and they experienced the difficulty 
referred to by Perkin of obtaining a supply of pure benzene. The 
operation also was somewhat capricious, owing to the want of 
uniformity in the quality of the commercial “ benzole,’' and to the 
absence of mechanical stirring. The cheapening of the process by 
the introduction of cast-iron stills wdth mechanical stirring gear 
did not take place until some time after the manufacture of mauve 
bad been commenced in 1857. The plant in use was described and 
figured by Perkin in his Cantor Lectures, delivered before the 
Society of Arts in 1868, and has since been refigured in many works 
pn technology, as it is practically the same in principle as that 
|iow generally in use.* 

^ The next step, the reduction to aniline, had also to be worked 
out on the manufacturing scale. The laboratory method then 
generally in use was Zinin’s, namely, hydrogen sulphide in presence 
of ammonia, a process obviously impracticable on the large scale. 
The use of metals, such as tin or zinc, in combination with acids, 
would have been both costly and rinmanageahle. Fortunately, 
however, Bechamp, in 1854, had found that iron and acetic acid 
A workmftn, James Underwood, iu the employment of Simpson, Maule, and 
icholson, at Locksfields, during the early years of the colour industry, also 
leniernbers this manufacture of nitrobenzene in boltheads and the development to 
l^'t-iron Stills. This last improvement is generally attributed to E. C. Nicholson. 
[ gure of the earliest form of (horizontal) still is given by Perkin iu his Guitor 

U-ectures above referred to. ^ 
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could be used for reducing nitro-compounds and Perkin who hij 
been familiarised with this process m HofmaM UWatory, 
applied it successfuUy for the manufacture of Milme. Thattlh 
was a task of considerable difficulty can be readily undemood by 
those who are familiar with the violence of such reducing - 
* ses, unless properly controlled. It is, in act, knoyn that at 
first serious attempts were made to extract the minute quantity 
of aniUne contained in the coal-tar oils directly by acid washing- 
a process which, it is needless to say, had soon to be abandonea 
on account of its cost and the impure state of the product. In tb, 
manufacture of aniline from nitrobenzene, the firm of Simp®, 
Maule and Nicholson also co-operated with Perkin and Sons, and 
Mr WilUam Spiller has given the writer a graphic description oi 
aeir early work at Locksfields when starting this branch of the 
industry. The reduction was carried out in iron vessels with remci- 
able still-heads, the vessel being at first uncovered, and the matenali, 
nitrobenzene, iron turnings, and acetic acid simply ^“red up bj 
a rod until the reaction showed signs of starting. The stiil-head 
was then immediately clapped on, and a workman mounted guard 
with water-hose ready to play over the still if the contents gave 
signs of boiling too violently. The cost of the acetic acid was a 
considerable item at that time, and they had to make their own 
acid by heating sodium acetate with sulphuric acid. It was soon 
found that hydrochloric acid could he used instead of acetic acid, 
and the introduction of stills with meohanieal stirrers put to 
branch of the manufacture on a sure basis. K is perhaps hardly 
necessary to point out that the “ aniline of that period was a 
mixture^of homologues, and very impure from the modern point of 

^'Tnd so the manufacture of the first of the “ synthetic dyestnr 
was started at Greenford Green towards the end of the year l&h 
and the genius of the founder had ample scope for exercise. Let * 
Lborne in mind that the raw product obtained by oxidis^cm^ 
aniline with sulphuric acid and potassium dichromate was jAa 
would now he called a “ resinous mess.” Processes for '‘s J J 
tion had to he devised, and here again the " 

Perkin becomes manifest. With that true 
dominated all his work, the investigation of his P 
processes was always kept going. At first the crude p 
Elected on filters and washed with water to remov ^ 
aniline sulphate, then dried and powdered, and extracted w 
tar “naphtha” until free from resinous impurities, then dn 

* “ Had it not been for this discovery the coal-tar colour 
been etarted.’!r-W. H. Perkin, Hofmann Memorial Lecture, tejfcd., a 
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lid extracted with methylated spirit, and the filtered solution 
- ■ 1 until the dyestuff separated out. This method of purifica- 
^ afterwards improv^ and cheapened hy the omission of 
^ litha treatment, as it was found that dilute methylated 
acted the colouring matter directly, and left the resin 
1 »ed The process was finally simplified by boiling out the 
] • tr matter with water alone, and precipitating with an alkali 

® ° ^0 obtain the free base, which was then converted into acetate 

w use by the dyers. 


The discovery 


and manufacture of mauve, with its train of 


onsequences, 


must he regarded as constituting but a portion of 


^erkin's claim to our gratitude. In starting upon this work he 
tad against the advice of his illustrious master, Hofmann, broken 
V from the path of pure science and entered a field in which 
' was a novice. His whole future was bound up with the success 
f the undertaking, for his father had placed nearly his entire 
apital in the venture in order to establish the factory at Green- 
rid Green. There was evidently something more to he done 
lesides placing the new dyestuff on the market. The dyers and 
winters had to bo convinced of its merits and taught how to use ' 
t. This task, by no means a light one, had also to be undertaken 
ly Perkin, who, up to that time, had never been brought into 
ontact with the tinctorial industries. It has frequently been 
Dentioned that Messrs. Pullar, of Perth, were the first to give 
ncouragement to the young inventor so far as concerned the dyeing 
iroperties of mauve. At their instigation it was tried for silk 
[yeing by Thomas Keith, silk dyer, • of Bethnal Green, London, 
nd he also reported favourably. But, as is generally the case 
rith new departures, the step from the experimental to the prac- 
ical scale was not made without encountering difficulties. It was 
Dund that on the large scale the dye “ took on ” unevenly, and 
aiised a patchy appearance, so that a restraining material had to 
>e added to the bath. The use of the soap bath for silk dyeing 
pas the outcome of Perkin’s association with a practical dyer, and 
Keith s dyehouse was the first in which mauve was used on the 
ndustrial scale. 


Then with respect to wool and cotton dyeing, the same pioneer- 
ng work had to be done. Perkin has told us that he and Mr, 
now^ Sir) Kohert Pullar had independently discovered the use of 
annin and a metallic oxidte as a mordant for cotton dyeing, and, 

I conjunction with Alexander Schultz, he had introduced the 
insoluble arsenite of alumina ” as a mordant. The calico printers 

I I is country did not at first take kindly to the new colouring 
tatter, and Perkin has often told the writer that the impetus to 
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to most important appUcation of l^^^Ucovery c^e fro^ 

It appears that, owing to some technical oversight, the Prsuft 
patent was ineffective, and the French manufacturers awordiijty 
Lgan making the new dyestuff themselves. 1*'^ jn France, k 
fact, that the term “mauve” was given. With the wll-ho^ 
skill of the French calico printers, beautiful iesi^s m manve^j,, 
produced and sent over to this country, and this was more eSe,. 
Le than any other cause in hastening the use of the dye tor, Hi 
purpose over here. Had it not been for this stmulus the 
of the new factory would have been doubtful, for Messrs. Pniw 
had reported to Perkin that, m their opinion, unleffi the no 
dve could be used by the printers it would be questionable vhefc, 
“it would be wise to erect works for the quantity dyers alone vil 
require.” * In summing up this part of his experience Perbi 

**^*'^efore^tL aniline purple could be introduced for djebj 
woollen and mixed fabrics, some weeks were also spent atBradfed 
in finding out suitable methods of applying it. 

Thus it will be seen that, in the case of this new colouiug 
matter not only had the difiicnlties incident to its manufacture lo 
be graWled prejudices of the consumer over™, 

but ow^hig to th? fact that it belonged to a new class of dyestuBi, 
a llrge amount of time had to be devoted to the stady of* 
applications to dyeing, calico printing etc. It was, in fact aB 
pLneering work-clearing the road, as it were for the introducho. 
of all colouring matters which followed, all the processes »rW 
out for dyeing silk, cotton, and wool, and also for calico printoj, 
afterwards proving suitable for mapnta, Ho mann Violet, elc. 
fHofmann Memorial Lecture, /oc. cit., p. bU .) 

The success of the new industry had for its natural consequm 
the creation of a host of imitators. All kinds of oxidising age*, 
were tried upon aniline and made the subjects of rival patent 
The departure from the original patent was in J, 

that it is questionable whether in modern pa en g 
tlntor's lim would not he dismissed as a 
tion.” Tahourin and Franc Bros, claimed amli y ^ 
instead of sulphate ; Beale and Kirkham in ng , 
S.4„„.K,A,, D.p«Ul, »d Uutb, 
in France, claimed bleaching powder; Smith claim 

» “ I distinctly remember the first time 1 ^ and it ^ 

of this colour that the only report I obtained was ^ . aniline 

not until nearly two years afterwards, Cantor Lectoi«. 

their patterns, t|jit it began to interest English printers. 
afw.ief.v nf Arte. December 7th, 1868, p. 9. 
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:jter, Greville Williams potassium permanganate, Kay manuanese 
ioxide, David Price (attached to the firm of Simpson, Maule and 
icholson) claimed lead peroxide, Dale and Caro cupric chloride 
lark and Guyot red prussiate of potash, and so forth. It is’ 
ffdiess to.point out that many of the products obtained by these 
ivflitor.s could not have been Perkin’s mauve at all, and as a 
latter of fact, not one of these rival processes was ’enabled to 
Lpete successfully with the original “ bichromate ” method. The 
jeld was too small or the colour too difficult to purity or the 
tidising agent too expensive, although at that time the bichromate 
,st. from lOd. to Ild. per pound. The only one of these processes 
hich gave a good result was Dale and Caro’s, but even this could 
3 t be worked so economically as the original process 
The introduction of mauve by the founder of, and pioneer in 
ds new development in manufacturing chemistry soon led to the 
rther discovery of coal-tar colouring matters and to the establish 
int of other factories. For about a decade the mauufSring 
.erations at Greeuford were carried ou successfully, and without 
ty fresh discovery o very great importance, although Perkin’ 
mvilyin the field of pure scientific investigation never ceased 
[agenta was first made industrially by Verf^uin v 
m, and the firm of Simpson, Maule. and Mcliol’son soorr^gan 
.manufacture this on the large scale by the arsenic acid profess 
well as other well-known colouring ^ 

■volopuient of the industry that, in 1862, thT year ff thTlnt 
tional Exhibition in London, Hofmann gave 1 Fridav ^ 

*«nrse at the Royal In.stitution /mfs 6 901?“® 

»ted of thirteen, had then risen to about forty R wf' f2 tl^t W?”' 

i hon that Messrs. Simpson, Maule and Niclml “ Exhi- 

magetita crystals iacetatet , .®’ ficholson prepared a crown 
the tit^of ibLb was '< M Ws 

of the new dyes at that^r Magenta." The selling 

cunistauce that the purified sol gathered from the 
Hce as platinum, weight for weiehr^'"? 

'“genta “crown” bad been ''at from which the 

• .1 « - -s- •> 

tie wire framework of th*. nr u ^ crystals adhering 

w. di.„„ ‘“"s »|“.4 M nw • ‘ 

XCIIl. 

7 K 
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after tlie production of mauve, the most important contnbutioa to 
the industry made during the decade referred to. Tbs disco^gjy 
did not at first affect Perkin’s operations; inauve still helij jj, 
- and in 1859 Perkin’s brother Thomas, the business ma^ ,, 


man of 


own, ana m -lou^ ^ _ 

the establishment, patented on behalf of the firm ^ 
making magenta by oxidising crude aniline with meicunc nitrate* 
This was an improvement upon the original stannic chloride protai 
of Verguin, but it was dangerous, capricious, and expensive, ajj 
was very soon displaced by Mcdlock’s arsenic acid process *orked 
by Simpson, Maule, and Nicholson, and also, as the result of j 
celebrated lawsuit, by Messrs. Read Holliday and Sons, of Huddeij. 
field. But although Perkin and Sons never made magenta in uy 
quantity, the introduction of this dyestuff led to new and necessiij 
Lvelopments in their factory. About five years after the foaida 
tion of the Greenford works, Hofmann, who had then enthusiastic- 
ally entered the field of colour chemistry, found that magentt 
when ethylated or methylated gave rise to violet colouring matters, 
the manufacture of which was at once taken up by Simpson, Maole, 
and Nicholson.t Hofmann’s Violets and certain phenylated ros- 
anilines, discovered about the same time by Girard and De 
Laire in Prance, and made here also by Simpson, Maule, and 
Nicholson, soon began to enter into competition with mauve. 

It has not, I think, been sufficiently dwelt upon by any of lit 
historians of the coal-tar colour industry that Perkin’s pioneering 
discovery reacted upon itself, for there can be no doubt that tie 
production of aniline on the large scale led to the discovery of 
processes for the manufacture of magenta, and it was the dema- 
lives of the latter that first began seriously to displace mauve. 
The discovery by Lauth of colouring matters, such as methyl-violet, 
formed by the oxidation of the alkylated anilines and manufac- 
tured in Prance about 1866, brought into the field other com- 
petitors with the original mauve. The newer dyes were not 
fast as mauve, but they were much more brilliant, and fas u 
soon gave way to brightness. The practical effect of these later 
developments made itself felt in the gradual decline m the demaud 
for mauve, the use of which soon became very limited, and final, 

• “Das Zinnchlorid wird durch das Quecksilbcrnitrat a™ ‘f' 
Fabiikation auch in Deutschland ihre ersten, kriiftigen utze n ass . 

t The mannfacture of methyl and ethyl iodide on the “jp, 

able achievement at the time. When the writer entered the A » 

the Hofmann Violets were still being manufactured, and the ^ 

matters by English dyers continued for more than twen y y'"® . j, & p 
violet is priced in the 1866 catalogue of Simpson, Maule, and h 
ounce. 
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jlea out altogether 


As a flourishing branch of the colour industry 


jiy be said that mauve did not complete ten years of its exist- . 
euce. 


But Perkin was enabled to keep the Greenford works going * 
” 'fully i^ the adverse influence of the new discoveries 

coming into existence of other factories. He introduced, 
1«64 ^ ingenious method for the indirect alkylation of 
ta which enabled .their firm to compete with the other violet 
matters then in the market. This method consisted in 
r magenta base with methylated spirit — afterwards improved 
niethyl alcohol — and the compound formed from 
' r-^g oil and bromine in the presence of water. This 
' brominated turpentine” had long been known to chemists, and 
liad been investigated by Greville Williams, but had never before 
been used for manufacturing purposes. The dyes thus made were 
introduced under the name of Britannia Violet of different shades 
pf blueness, according to the degree of alkylation. It was at first 
^bought that they contained the terpene radicle, although it was 
Afterwards considered that they were of the same type if not 
identical with the Hofmann Violets, so that Perkin had really 
Escovered an indirect method of methylation of a type unknown 
chemistry at that time. Perkin’s process was very successful, 
Itbough they were handicapped by having to purchase magenta 
Lse, which they did not themselves manufacture. But, on the 
htber hand, bromiuated turpentine was cheaper as an alkylating 
.cent than the methyl iodide used in the manufacture of Hofmann 


iiioleti. 

After eleven years’ successful working at the Greenford Green 
'actory with mauve and certain of its derivatives, the Britani^ia 
Violets, and a few other dyes which are given in the list on p. 2253, 
i new impetus suddenly came through the announcement, in 1868, 
hat Graehe and Liebeimann, in Germany, had discovered that 
liizarin, the colouring matter of the madder plant, was a derivative 

the coal-tar hydrocarbon, anthracene, and not, as had formerly 
)eea supposed, a derivative of naphthalene. The German 
ihemists, both of whom are happily still with us, found also that 
he compound could be prepared from anthracene, and thus was 
kccomplished the first laboratory synthesis of a natural colouring 
aatter. 


The demand for another coal-tar hydrocarbon, anthracene, in 
irge quantities and in a state of purity, necessitated further 
ioneering work. Supplies of the crude material had to he pro- 
ured, the tar distillers had to he educated in the production of 
anthracene, and factory methods of purification had to be 
^vised. All these requirements were met by the science and 


7. K 2 
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skill of Perkin, then a young man just turned thirty years of age 
The subsequent development of the artificial alizarin industry 
too well known to need recapitulation in this notice. But there 
is one point in connexion with Perkin^s work in this field which 
must not be forgotten^ and that is the great importance of the 
dichloroanthracene process in this country at the outset of the 
new branch of the coal-tar colour industry. 

The two processes discovered by Perkin were the anthraquinone 
process and the dichloroanthracene process. In the first of these 
the anthracene is oxidised to anthraquinone, the latter sulpho. 
nated by heating with strong sulphuric acid to a high temperature, 
and the sodium sulphonate converted into alizarin by alkaline 
fusion. The sulphonation by this process yields a mixture of mono- 
and di-sulphonic acids, and the final product is therefore a mixture 
consisting of alizarin, anthrapurpuriu, and some flavopurpurin. 
This was the process first tried on the large scale by Perkin, as 
well as by the German manufacturers. The second process, which 
was patented here by Perkin a few months after the patenting 
of the anthraquinone process, namely, in November, 1869, sets 
out from dichloroanthracene, which is sulphonated by ordinary 
strong sulphuric acid and the product submitted to alkaline fusion 
as before. Now dichloroanthracene sulphonates more readily than 
anthraquinone, and as the product consists chiefly of a disulphonic 
acid of anthraquinone, the artificial alizarin ” obtained by this 
process consists mainly of anthrapurpurin with some alizarin and 
flavopurpurin. Alizarin gives bluer shades of colour than anthra- 
purpurin, so that although for certain purposes where bright red 
was required the mixture obtained by Perkin’s second process 
possessed an advantage, for the production of the bluer reds the 
anthraquinone product had the advantage. Perkin met this diffi- 
culty to some extent by devising a method for separating his 
“ aliz arin ” into blue shade ” and scarlet shade, but this 
method was not easy to carry out on the large scale, and added 
to the cost of the final products. 

For the first few years the Badische Company, which had 
acquired the Caro-Graebe-Liebermann patent, worked by mutual 
arrangement in combination with the Greenford Green factory, 
the latter having the monopoly of the English markets.'^ The 
Germans were using the anthraquinone process almost exclusively, 
this being the method still in use. When ordinary English oil 
of vitriol is used for sulphonating, a great excess of acid is neces 
sary, and there is much loss owing to the high temperature, so 

* The amicable aiTaiigcinent between the German and English manufacturers^ a* 
brought about through the mediation of Dr. Hugo Muller, F.R.S. 
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that the dichloroanthracene process from this point of view had 
the advantage. Moreover, when anthrapurpurin was the main 
object of manufacture, it was found that the product obtained by 
the dichloroanthracene process gave much purer shades than that 
obtained by the anthraquinone process * It would have naturally 
occurred to Perkin in working out this last process to try fuming 
sulphuric acid as a sulphonating agent, and he did so with success, 
but this method, although giving better results in the way of 
yield and uniformity of product, was placed at a disadvantage here 
on account of the cost of the fuming acid. The advantages arising 
from this method of sulphonating are an increased yield on account 
of the lower temperature at which the acid does its work, and a 
product which consists mainly of the monosulphonic acid, and which 
therefore gives chiefly the true alizarin^’ on alkaline fusion. Now 
Germany was, at that time, the only country in which the manu- 
facture of fuming sulphuric acid was carried on, and this gave 
them a distinct advantage in working the anthraquinone process. 
Perkin has called attention more than once to the state of affairs in 
this country during the early life of the artificial alizarin industry, 
and his own statements may be quoted here: * 


'On account of the expense and difficulty in getting Nordhausen 
sulphuric acid imported into this country— few vessels liking it 
as a cargo— we commenced working with ordinary sulphuric acid 
We usually employed four or five parts of this to each part of 
anthraquinone and heated the mixture to 270 — 280° C. . I find 
we erjployed this process principally in our works until the'middle 
of Juno 1870. We then began to work on a larger scale than we 
had hitherto done with dichloroanthracene, and carried both nro- 
cesses on for a time, but finding tbe latter the most economical, 
partially on account of the ease with which it yielded the sulpho- 
acids with ordinary sulphuric acid, we employeS it almost exclu- 

colouring matter 


iiiL large quantity of ordinary sulphuric acid which had to 
be employed to convert anthraquinone into the sulpho-acida, and 
the high temperature which had to be used, causing a certain 

n'ra- t f P- Caro informs the writer 

manufacture of a speciaricind 

It may be pointed onTlo 1/ f anthrapnrpnrin. 

tration of the German Pafpi t t' peculiarity in the internal adminis- 

Liabennann eoSot h! * Caro. Graebe, and 

»P tlie artiBciil alizarin ind”* ®t^tes, and so other mannfacturers took 

C"- So far as the writer ll“s ‘he Badischo 

generally employed. '' anthraquinone process was 





amount of destruction to take place, evidently showed that it 
desirable to employ fuming sulphuric acid in this process. In 
country we found it costly, but as it was more readily procurable 
in Germany, the manufacturers there used it. They were after- 
wards supplied with a very strong fuming acid from Bohemia, con- 
taining about 40 per cent, of sulphuric anhydride. {The Sistory 
of Alizarin, etc,, 1879, pp. 24-25.*) 

The same statement was repeated in substantially identical terms 
in 1896. Referring to the loss of anthraquinone when ordinary 
sulphuric acid is used, he says ; “ The means of overcoming this 
difficulty was to use fuming sulphuric acid, with which anthra- 
quinone combined at a much lower temperature, but the only acid 
of the kind then made was the old-fashioned Nordhausen acid. 
We imported a quantity of this, and, of course, found it to 
satisfactorily, but the difficulties and expense connected with the 
carriage and transport of this substance on account of its dangerous 
nature — supplied as it then was in large earthenware bottles—made 
it unsuitable for use in this country, 

*'The artificial alizarin we first made was produced by the 
anthraquinone process, the method still used for its manufacture, 
but the difficulty in preparing the sulphonic acid in those early 
days just referred to caused us to turn our attention to the second 
process I had discovered, in which dichloroanthracene was used, , . , 
Without this process the manufacture of artificial alizarin in this 
country could not have been carried on with much success in the 
early days of its manufacture.” (Hofmann Memorial Lecture, he. 
p. 631.) 

The “ contact,” or “ catalytic,” process for producing sulphuric 
anhydride, introduced about the same time in this country hy 
Messrs. Chapman, Messel and Co., and in Germany by the late 
C. Winkler, dates from 1875, so that Perkin's share in the founding 
of this great industry does not consist only in his having given 
us the practical methods for realising Graebe and Liebermann’s 
synthesis in the factory, but in having devised a' process which, 
so to speak, enabled the new industry to be nursed through its 
infancy in this country and without which it would probably not 
have survived that Continental competition which, as Perkin has 
told us, first began to make itself seriously felt about the end of 
1873 {History of Alizarin, etc., 1879, p. 31). By that 
time it was fully realised that a complete revision of the 

* The use of Nordhausen acid for the anthraquinoiie process in, Germany hegai* 
about 1871 ; the introduction of the stronger acid referred to by Perkin in the above 
passage is generally attributed to Koch in 1878. Dr. Caro informs the writer that e 
lus|^en unable to find the autliority for this statement. 
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plant at Greenford Green had become necessary. It required 
enlarging and modifying in order to meet the successful competi- 
tion arising from the development of the anthraquinone process in 
Germany, and a considerable expenditure of capital would have 
been necessary to carry out this work. But Perkinj whose ambition 
it had always been to be able to devote himself to pure science, 
and whose personal requirements were extremely modest, found 
that his manufacturing career had by then provided him with 
sufficient means to enable him to retire, and, rather than incur 
the responsibility of making a fresh start, he took advantage of 
the opportunity for withdrawing altogether from the industry. His 
career as a manufacturer terminated in 1874, the Greenford Green 
works having then been purchased by Messrs. Brooke, Simpson, 
and Spiller, which firm, soon afterwards, transferred them to 
Messrs. Burt, Bolton, and Haywood, who shifted the manufacture' 
from Greenford Green to Silvertown, and ultimately from this 
firm the “British Alizarine Company” was developed, and is still 
at work. Perkin always wished it to be known that he considered 
the Silvertown works as the lineal descendant of the first coal- 
tar colour factory. 

This sketch of the founding of the coal tar colour industry is 
necessarily limited to the history of the Greenford Green factory. 
These works would now appear quite insignificant in comparison 
with one of the great German establishments, and the whole out- 
put of dyes during the seventeen years that Perkin was connected 
with them was not very great as measured by modern standards. 
Nevertheless, it may fairly be said that no single factory estab- 
lished in this country has ever given rise to such world-wide 
developments, both scientific and industrial. When it fell to the 
writer’s lot to take part in the organisation of the jubilee celebra- 
tion of 1906, it appeared desirable to place upoh record the com- 
plete history of the Greenford Green factory as a colour-making 
establishment, and Sir Wm. Perkin was good enough to prepare 
the following Wst : - 


The Products Manufactured at Greenford Green, 1857-1873. 
Mauve .-— quantities manufactured. 
flaHw.-Ethylmauveine, C 2 ,H 2 s(C 2 H 5 )N 4 ,HCl. Made about the 
same time as Hofmann s Violet [1863]. The colour was much 
a mired, but being very expensive was not largely used Uourn. 
Chem.^ Soc., 1879, 35 , 399). 

AnUin^ Ptn^.—First found in washings from mauve, afterwards 
P uce by oxidising mauve with lead peroxide. It is para- 



2254 


OBITUARY, 


safranine. Made about the same time as Dahlia {Journ, Chtm^ 
1879, 36 , 407). The researches were made many years befojg 
publication. 

Magenta, — Prepared by a mercuric nitrate under a patent Iq 
my name; a communication from abroad.* It was first obtained 
in crystals in this way {Joum, Ghem. Soc.^ 1862, 15 , 238-240 
The research was made some years before publication). 
process was dangerous, and not carried on very long. 

Amidoazonaphthalene , — Used in a finely precipitated form as an 
orange, red, or scarlet pigment for calico printing, but not largely 

Britannia Violet (various shades). — Made from Magenta, the 
bromine compound of turpentine, and methylated spirit, or, better 
purified wood spirit. At first thought to be a turpentine deriv- 
ative, but afterwards found to be methylated rosanilines. M;ade in 
large quantities. 

Perkin' & Green, — This was an interesting compound made by 
treating Britannia Violet (blue shade) with acetyl chloride. Ibe 
latter was made in large quantities from phosphorus trichloride 
and acetic acid. The phosphorus trichloride was made in castriron 
retorts with iron condensers from phosphorus and dry chlorine. 
The colouring matter was obtained in a crystalline condition, but 
was not investigated as to its constitution. It was rather extensively 
used for calico printing when Iodine Green was too expensive. 

Alizarine P — -Produced very largely, chiefly by dichloroanthra- 
cene process. It consisted of anthrapurpurin and alizarin, chiefly 
of the former. These were also separated and sold as “ Blue Shade 
Alizarine " and “ Scarlet Shade,” but we chiefly sold the mixture 
known as “Red Shade.” Besides the above we made suitable 
mixtures of aniline salts, oxidising agents, and copper compounds 
for the production of Aniline Black on the fabric by calico printers. 
Also the colouring matters were made into “lakes” by processes 
of our own for paperhangings and lithographic and other printing 
inks in considerable quantities. 

This list contains what may be regarded as Perkin’s direct con- 
tribution to the colour industry as a manufacturer. It may not 
appear very imposing to us now, but we must read into it all that 
it means in order to appreciate its full significance. There must 
be taken into consideration the pioneering work in every direction 
that had to be done in order to accomplish these results. It must 
further be remembered that they were achieved at the outset by a 
youth of about 18, and brought to a successful termination iu 
seventeen years by a young man 36 years of age, and that during 
the whole of that period, while the factory was actively at viot , 
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a continuous stream of scientific research was kept going in his 
laboratory. The stupendous consequences of the initiation of tTiis 
industry must also be borne in mind, and then the extent of our 
indebtedness to him will be fully realised. 

Py niany who regal'd manufacturing industry from a narrow 
point of Perkin, as already stated in the previous part of 
this notice; has been censured for withdrawing so soon from 
of his industrial operations. The reply to this charge 
^s"^obvious. He had made a sufficient fortune for his modest re- 
quirements, and the seeds which he had sown were developing 
rapidly in this country. At that time (1874) German competition 
was only just beginning to make itself felt. The industry was 
flourishing here, and with respect to France it may be said that 
within a very short period of the founding of the Greenford Green 
factory, and especially from the time of the discovery of magenta, 
the industry was also in a prosperous condition. How thoroughly 
this branch of manufacture had its head centre in England during 
the few years following the opening of the Greenford works may be 
inferred from the fact that such men as Maule and (especially) 
E. C. Nicholson, both pupils of Hofmann’s, had entered the 
industry; that in Manchester the firm of Roberts, Dale and Co. 
liad secured the services of men like Caro and Martins, who later 
became pioneers in the German colour-making industry. Or, if 
we turn to the actual products, we find that in addition to those 


emanating from the firm of Perkin and Sons, Simpson, Maule, and 
Nicholson had secured the first really valuable process for making 
magenta, namely, the arsenic acid process of Medlock; that they 
had also secured the beautiful process of Girard and De Laire 
for phenylating magenta so as to convert it into blue and violet 
colouring matters, and that Nicholson, by his discovery of the 
method of sulphonatiou, had developed these into what were for 
many years the most important of all the coal-tar colouring matters. 
This firm had also introduced aniline-yellow (aminoazobenzene), the 
precursor of the basic azo-dyes, and phosphine (chrysaniline),* the 
first member of the acridine series. They were, moreover, the only 
manufactarers of the alkylated rosanilines under Hofmann’s patent. 
Then the firm of Roberts. Dale and Co. were making picric acid 

obtain!^’ industry the first induline 
brown ^ aniline-yellow and aniline, as well as Manchester 
or ismarck brown. This firm had also, through Martins, 


and " Ptn'l T' *■>, Auiline-ydiow is priced 

only in ao U„r «">e. 

l«K»non Solid?, n “Oioiding to the brand, from 15s. to 30s. 

K '»n. boM Bcgma Purple ’’is priced at 158. per ounce. 
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given us the dinitronaphthol known as Manchester yellow. Cyanic 
or quinoline blue, the first representative of a group of colounn 
matters which have since become of great importance as 
sensitisers for photographic purposes, was discovered the same year 
as mauve (1856) by Greville Williams, who was for some time 
chemist at the Perkin factory, and who afterwards, with Messrs 
E. Thomas and J. Dower, started the Star Chemical Works at Brent 
ford. This country may also claim to have been the pioneer 
through Crace-Calvert and Lowe, of Manchester, in the technical 
produiSftion of highly purified phenol.* The first successful method 
for printing on the fabric with aniline-black was discovered and 
patented in 1863 by John Lightfoot, of Accrington. 

This was the state of affairs during Perkin’s connexion with the 
industry, and, superadded to this manufacturing activity, was the 
supremely important fact that, until 1865, the great master 
Hofmann, was among us, and that his laboratory at the Royal 
College of Chemistry had become a centre of active research ia 
the chemistry of colouring matters which stimulated the industry 
and supplied chemists for the factories, f Nor must it be forgotten 
that Peter Griess, the founder of di a zo- chemistry, was working over 
here during the greater part of the same period. It cannot be said 
that Perkin abandoned the ship in a sinking condition ; on the 
contrary, she was steaming full speed ahead ! For any scuttling 
that may have afterwards occurred he can in no way be held 
responsible. 

Addendum. 


As the introduction of fuming sulphuric acid played such an 
important part in the early history of the artificial alizarin 
industry, it is of interest to append the following account hindly 
furnished by Hofrath Dr. Caro. It may be pointed out that the 
“ contact ” process for producing sulphuric acid dates from 1875, t 
and therefore subsequently to Perkin’s retirement, so that it was 

* The state of the industry here and in France five years after its inauguration at 
Greenford Green can be ascertained from Hofmann's report on the chemical exhibits 
at the International (London) Exhibition of 1862. It is not going too far to sar 
that during its early years the coal-tar colour industry was essentially English and 
French. 

+ Hofmann left London in 1865. From that time until the creation of theCiiah 
of Organic Chemistry at Owens College, Manchester, in 1874, to which ScliorleinmeT 
was appointed, there was no Professorship in this department of the science in this 
country. 

X The patent of Messrs, Chapman and Messel is dated September 18th, 1815. 
Winklers process was described in Dingier' s Polyicchnisches Journal for October, 
1875. Dr. Messel gave a description of their process before the Chemical Society in 
April, 1870, bnt the paper was not published by the Society. 
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his successors who had the advantage of this new branch of manu- 
facture : 

Previously to the publication of Clemens Winkler, the entire 
‘ Xorfiliaiisen Fuming Sulphuric Acid ' was manufactured by John 
David Starck in Bohemia (in several works near Pilsen), and was 
largely imported into England. It originally contained about 
20 per cent, of the free anhydride. This acid was employed by 
Perkin in his first experimental manufacture in 1869 for sulpho- 
nating anthraquinone, and was afterwards in 1870 exchanged for 
ordinary sulphuric ^cid* while we (the Badische Co.) commenced 
at this same period with the ordinary acid and gradually went on 
increasing its strength by adding fuming acid containing about 
24 per cent, of free anhydride. I recollect that in 1873 we used 
chiefly a mixture of two parts of the said fuming acid with one 
part of the raonohydrate. At the same time we studied carefully 
the effect of the increased strength of the sulphonating agent upon 
the separate production of the mono- and di-aulpho-acids of anthra- 
quinone, and I believe that at the same time (1873) similar experi- 
ments were made by all German alizarin makers, particularly by 
Gebruder Gessert and Co., at Elberfeld, and that in consequence of 
the superior results obtained by the action of stronger acid at a 
corresponding lower temperature a demand was created for fuming 
sulphuric acid of greater strengths than hitherto supplied. Thus 
John David Starck was led to manufacture the solid fuming sul- 
phuric acid containing about 45 per cent, of the free anhydride. 
This was, I think, in 1873 or 1874. In 1875 we employed regularly 
the fuming acid of 45—50 per cent, of anhydride. In 1877 we went 
further in increasing the energy of the sulphonating action by the 
employment of fuming acid of from 68 to 72 per cent of free 
anhydride which we prepared by distilling the anhydride from one 
portion of fuming acid into another portion of fuming acid contain- 
Inh anhydride. We also distilled the 

2 fiin ° ^ sulphonating mixture of anthraquinone 

^ I87f the publication of 

oommenced experimenting with his 
. e ica process, and after having many times changed 

fumin7'a™“*'' “ manufacturing fh2 

, R- Meldola. 

■ ee Perkin’, statement (e»tc) quoted from his IfMory of Alizarin, 1879. 
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ROBERT WARINGTON. 

Boen August 22nd, 1838 j Died Maech 20th, 1907. 

The name of Robert Warington will ever be associated wHt 
of the most important advances in the agricultural chemistry qj 
the latter half of the nineteenth century, although his classicaKotk 
on nitrification, which may be regarded as his life-work, bears but 
a small proportion to the total of that accomplished by him. 
no doubt, owed his chemical proclivities to hk father— a Robert 
Warington also— who was a prominent figure amongst the chemiEts 
of earlier days. The elder Warington was one of the first chemical 
assistants at University College, and was subsequently appointed 
chemical operator to the Society of Apothecaries, He also was a 
Fellow of the Royal Society, and published several papers on 
chemical subjects ; yet chemistry is more indebted to him for tbe 
part which he took in founding the Chemical Society than for tie 
extent of his own original work. It was through his zeal and 
powers of organisation that this Society was founded in 1841, and 
the work which he did for it as its secretary during the subsequent 
ten years helped in no small measure to launch it on its prosperous 
career. 

Robert, his eldest son, was born on August 22nd, 1838, in the 
parish of Spitalfields. His mother was a daughter of George 
Jackson, M.R.C.S., to whom science is indebted for several improve- 
ments in microscopes which have not yet been superseded, as well 
as for the invaluable ruled glass micrometer. The original dividing 
machine made by him for ruling the lines was still being used by 
a well-known optician in 1899, and is probably in use at the 
present time. 

Very early in young Warington ’s life his parents took up their 
residence at the Apothecaries’ Hall, and it was here, in the un- 
congenial atmosphere of the City, that he spent his childhood and 
youth. His constitution was naturally feeble, and a life in the heart 
of London, with but little exercise, and no companions of his own 
age to assort with, did not tend to strengthen it. All through life 
he had to contend with a lack of bodily vigour, which rendered 
his work doubly laborious to him. For his education he seems to 
have been chiefly indebted to his parents. While still quite young 
he studied chemistry in his father’s laboratory, and had the advan 
tage of attending lectures by Faraday, Brande and Hofmann. 

In consequence of the unsatisfactory state of young Waringtons 
health, his father sought to get him some employment in e 
country, and, with that object in view, applied to Mr, Lawes, wi 
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whom lie was acquain^ft, and for whom he had done some pro- 
fessional work. The outcome of this was that in January, 1859, the 
vouth went to work in the Rothamsted Laboratory as Lawes' 
unpaid assistant. Here he remained for one year, devoting all 
his time to ash analyses, of which he had had no previous experi- 
ence, and examining various methods for obtaining the most satis- 
factory results. Dr. Pugh and Mr. P. R. Segeleke were also working 
ill the laboratory at that time, and they gave Warington valuable 
assistance in his work. Of the two series of analyses eventually 
completed, the first comprised those of the ashes of grass grown 
under different manurial treatment, the results of which were pub- 
lished in Lawes and Gilbert s ^ Report of Experiments with 
Different Manures on Permanent Meadow Land ' (J. Hoy, Agric. 

1859, 20, 407), the second series was that of the ash of 
grain from Broadbalk Field. These latter analyses were never 
published, their place having been taken by more complete work 
on the same subject by Richter. 

Although Warin^on left the Rothamsted Laboratory in 
January, 1860, his interest in the work there never ceased, and, 
until he resumed his connexion with Lawes a few years later, he 
devoted much of his time to studying the Rothamsted results, and 
was a frequent visitor to the laboratory. 


Ilis health having been somewhat re-established by his year’s 
residence in the country, he returned to town, and continued to 
reside with his parents until 1862, spending his days at South Ken- 
sington, where he worked under Dr. Frankland as research assistant. 
But at the end of this period a further breakdown in health 
Forced him again to seek a country life, and he betook himself 
o the Royal Agricultural College at Cirencester. Here he 
’emained for four and a-half years, the first nine months of which 
speofc ,n doing analyses for Dr. A. Voelcker, and the remainder 
)f the time m fulfilling the duties of teaching assistant under 
^^rofessor Church. 

It was during his residence at Cirencester that Warington pub- 
lished the first papers on scientific subjects wbicb appear under 
ms name. These were printed in the Journal of the Chemical 

Srmin J quantitative 

by two other 

pari 

into the n i'"' work of importance — an investigation 

solub e nCV alumina in decomposing 

SiresuWt' “““I - ‘be soil 

papers read hefn embodied in a series of four 

efore the Chemical Society, and are typical examples 
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of the careful work *ind close reasoiiiu|^^ich clmracterised n 
Warington'a researches. That ferric oxide acted as a fixing 
for soluble substances applied to a soil was already knoT^-n tut 
the action was attributed to an indefinable physical attraction 
which explained nothing. Warington proved, first by experiment^ 
with pure ferric oxide, and then with ordinary soil, that the acting 
in the case of calcium phosphate was simply one of chemical de. 
composition, resulting in the formation of ferric phosphate, vrhilst 
in the case of other salts, such as carbonates, sulphates, nitrates 
etc., the chemical character of the action was indicated by the 
fact that the iron did not retain the salt as a whole, but partiallv 
decomposed it, retaining the basic portion in excess over the acid 
portion, 

Warington did not allow his work at Cirencester to sever hh 
connexion with Rothamsted, and he offered to analyse three of 
the most important of the animal ashes which had been prepared 
there, on the condition that he might make use of the results thus 
obtained. He consequently received mixed ashes representing the 
whole bodies of a fat ox, a fat sheep, and a fat pig, and an 
abstract of the analyses made by him appeared in an article which 
he wrote for the second supplement to “Watts’s Dictionary of 
Chemistry.” The analyses, together with others by Richter, were 
also published by Lawes and Gilbert in the Vhil. Trans., 1883 . 

In 1864 Warington commenced lecturing to the students at 
Cirencester on the Rothamsted experiments, and went systematically 
through all the work which had already been published, together 
with many additions of as yet unpublished results which had been 
communicated to him by Lawes and Gilbert. A desire was ex- 
pressed at Cirencester that these lectures should be published, and 
negotiations to that end were, consequently, opened with Lawes 
and Gilbert. The outcome of these was that Warington was to 
write a book on the Rothamsted investigations, Lawes guaranteeing 
him from pecuniary loss, but offering no remuneration. Lawes 
also reserved to himself the right to supply a preface to the book, 
on the ground that there w’ould be previously unpublished matter 
incorporated therein. The writing of this book involved a large 
amount of labour, especially as, in studying the effect of manures 
in different seasons, Warington was led to recognise the almost 
paramount influence of the rainfall on the results, and its actiou 
in washing the nitrates out of the soil, an action up to that time 
unrecognised. Por the purpose of examining this action more 
closely, he compared the results from the plots at Rothamsted with 
the temperatures and rainfalls supplied to him by Glaisher; at 
;fche same time he applied to Gilbert to furnish him with unpublished 
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aaia respecting the Bothamsted hay crops. Gilbert, however, 
objected to what now appeared to him in the light of a publica- 
tion of Rothamsted results by others than Lawes and himself, 
pisciissions ensued, the upshot of which was that the book remained 
in manuscript, and the seeds of an unfortunate dissension between 
Gilbert and Waringtou were sown. Some 120 pages of this book 
^ere written (and are still in existence), but Warington declined 
the pecuniary compensation which Lawes offered to him for his 


labour. 

Leaving Cirencester in June, 1867, he became chemist to Lawes's 
manure and tartaric and citric acid factories at Millwall, where 
he remained until 1876. During these years he generally had a 
long conversation every week with Lawes on those problems in 
agricultural chemistry which happened to be under investigation 
at the time, and which were evidently more congenial subjects of 
discussion to both of them than the problems arising in the factory. 
Even these, however, were by no means lacking in interest, and 
at the conclusion of his engagement at Millwall in 1874, Warington 
remained in the laboratory there for two years longer, working 
on citric and tartaric acids, and ultimately publishing his results 
io a paper of 70 pages in the Journal of the Chemical Society. 
This paper was published with Lawes’s approval, and it is note- 
worthy for the opinion expressed therein, that “ the large amount 
of information acquired in the laboratories of our great manu- 
facturing concerns might well be published without any injury to 
the individual manufacturer.^^ Eighteen years later, when 
Warington had for a second time gone to work in L awes ’s 'tartaric 
and citric acid factory, he published another paper dealing with 
these acids, and with the detection of the presence of lead in them. 
With this solitary exception, all Warington^s subsequent work was 
on agricultural chemistry, and all of it was done in the Rothamsted 
laboratory. 


While still at Millwall he had been writing a good deal on agri- 
cultural subjects— several articles for “ Watts’s Dictionary ” and 
for the Agricultural and Horticultural Co-operation Association- 
and he had, moreover, as already mentioned, been in continual 
nrurinv'’tl”'‘f Eotbamsted results; be was 

hflS suggestion that 

were alliw Tn Eotbamsted laboratory. The terms 

for althcTl n readily been assented to by Warington; 

of that involved a reduction of salary to two-thirds 

b"«sr, 1 1'fr B. f 

y publish his own work in his own name, provided 
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that it made its appearance as Rofchaansfced work; but in 
where the work dealt with subjects which had already occupied 
the Rothamsted investigators, it was to be published in the joint 
names of Lawea, Gilbert and Warington. This arrangement, how- 
ever, owing to some unforeseen dif&culties, was not carried 
out; and it was not until after a delay of two years that Warington ^ 
Tvent to Rothamsted (in 1876), under an agreement for a year 
only, to work simply as Lawes’s private assistant. The engagement 
was subsequently extended, and all his results were published, 
either in his own name or in the names of Lawes, Gilbert and 
Warington. 

Before removing to Harpenden he went to work at the laboratory 
at South Kensington in order to learn water and gas analysis 
under Frankland's assistant, some of th^ Rothamsted soils being 
sent to him for practising determinations of nitrogen. While there 
he devised a method of extracting soils by the vacuum pump, 
which method has since been largely used at Rothamsted. In the 
autumn of the same year (1876) he made a short tour among the 
> German experimental stations, and then took up his residence for 
good at Harpenden. 

The construction of a gas analysis apparatus (under Frankland’s 
direction) for the Rothamsted laboratory, occupied a considerable 
time, and, pending its completion, Warington made a study of the 
indigo method of determining nitric acid. This method, as 
generally used, he found to be full of sources of error. The 
principal of these he succeeded in correcting, and, with the method 
of determination thus rendered trustworthy, he proceeded to deter* 
mine regularly the nitrates in the drain age-w at er from the various 
wheat plots in Broadbalk field. The chlorides were determined 
at the same time. No such systematic work had been previously 
done, whilst the methods of sampling which had been adopted 
when any analysis had to be made fiad been, faulty. Warington 
now altered these methods, so that the samples analysed should 
faithfully represent the average composition of the drainage- 

waters. , , 

Having examined the indigo method for determining mim acid, 
he next examined the Crum-Frankland method by agitation wit 
mercury, and subsequently the method of Schloesing, modifie , 
however, in such a way that the nitric oxide produced was deter- 
mined by gas analysis. The exhaustive examination ^ 
methods of analysis are described in a series of papers pu ^ 
in his own name in the Journal of the Chemical Society an e 
where, extending down to 1882. The modified Schloesing me ° 
was the one which he finally adopted, and with it he began a o 
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series of determinations of nitrates in soils, and in mangels, swedes 
3 iid potatoes. 

Having satisBed himself as to the methods of nitrogen deter- 
jni nation, he next turned his attention to those for the estimation 
of carbon, and having examined the permanganate and the 
(lichromate methods, and found them wanting, he dnally adopted 
the combustion method, which proved to be thoroughly satisfactory * 
provided that carbonates were entirely removed by prolonged 
treatment with sulphurous acid. In this work he was assisted 
by Mr. W. A. Peake, and the results were brought before the 
Chemical Society in the names of Warington and Peake. 

AVarington’s results from the examination of the rain and 
drainage water, together with results previously obtained at 
Rothamsted, formed the subject of a very long report published 
in the names of the three investigators in the Journal of the 
Royal Agricultural Society for 1882. The subject, however, con- 
tinued to occupy Warington's attention long after this date, and 
we 6nd a report on the subject in the three joint names in 1883 
and papers by Warington alone in 1889 and 1887. The last-' 
mentioned paper is an important contribution (Trans., 1887 51 
500 ) to the study of well-waters, and deals with the wells in the 
chalk formation on which Harpenden is situated. In later years 
( 1904 ) Warington was enabled to give these results a practical 
bearing on the supposed contamination of the Harpenden water 
supply, and he saved the community, at any rate, for a time from 
adopting an expensive and, apparently, quite unnecessary system 
of sewerage. 


So far Warington’s work, as here described, consisted largely of 
eramming and perfecting methods of analysis for use in aeri- 
cultural research For this work the precision of his nature, and 
the carefulness of his manipulation, pre-eminently fitted him, and 
most of the methods of analysis which he elaborated have been 
accepted as standard methods, which promise to remain in use 

sthThlTl remainder of his work, however, 

s that by which he made his name, and if a strictly chronological 

S l°r followed it should have been men- 

Studv nTn-r r l^egan to 

in his subject occupied the foremost place 

™btctratr n opportunities for pursuing^ the 

" 0 . 

XOTr*’*'*' of »mmonia into nitric add was 

7 h 
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the work of an organism had been suggested by A. 
early as 1873, but it had been reserred for Schloesiug and M” T 
to establish definitely that this was the case. In 1877 they gho ^ 
that, when sewage was allowed to percolate through a colunm ^ 
sand and limestone, the < nitrification which occurred during [u 
passage could be prevented by the presence of a steriliaing ag 
such as chloroform vapour, and after such sterilisation, the acti t ' 
of the sand could be resuscitated by inoculating it with 4 
particles of veptable mould. Questions affecting the problems con 
nected with nitrogen in the soil had naturally been amongst those 
to which the Rothamsted investigators had, from the first, devoted 
themselves, and, consequently, they at once set to work to examine 
such an important observation as that of Schloesing and Miinti 
A complete verification of it was obtained by Warington, operatin 
with garden soil only, and using a solution of ammonium chloride 
instead of sewage; and he was enabled to add the additional in. 
formation that nitrification occurred only in the dar^. This paper 
appeared within a year of that of Schloesing and Muntz. Two and 
a-half years later he published a second paper, which added consider- 
ably to the facts already established. He showed that the nitrifying 
organism, besides requiring darkness in order to do its work, must 
also be supplied with food for its growth — ^potash, lime and 
phosphorus — and, moreover, that all liberation of free acid must 
be prevented, by the presence of some salifiable base, such as calcium 
carbonate. He found, also, that after the introduction of a small 


quantity of active soil or solution into a liquid capable of nitrifica- 
tion, no action occurred until a certain time had elapsed, this period 
of incubation being probably due to the organisms having to 
multiply to a certain extent before they become sufficiently 
numerous to produce recognisable results. An increase of tem- 


perature was found to favour the action up to a certain point, and 
it was shown that various vegetable moulds and known bacteria 
were not the organisms to which nitrification could be attributed. 
Many difficulties, however, still remained to be cleared up, notably 


the want of uniformity of the action, which resulted in the pro- 
duction of nitrates in some instances, and nitrites in others. We 
now know that the process is performed by two quite distinct 
organisms, and that their nutrition is, in some respects, wholly 
different from that of any other organism hitherto studieij; but 
until this knowledge had been gained, work on the subject was 
singularly dififtcult, and the results were very perplexing. 

Warington’s third paper on nitrification added considerably to 
our knowledge of the circumstances atteiyiiDg the action, 
established the fact that the organisms are almost entirely confined 
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^ the first nine inches of ordina^ soil. The distribution of the 
organism in the soil was dealt '^th still more exhaustively in a 
subsequent communication in 1887. 

The prize coveted by the workers on this subject was, however, 
the isolation of the organism itself; and to prepare himself for 
this task, Warington went to London for a time, in 1886, to learn 
bacteriologj under Dr. Klein at the Brown Institution. From 
pr. Klein he obtained a large number of pure cultures of various 
bacteria, and all these, as well as others obtained from his own 
experiments with soils, he examined as to their behaviour towards 
auiinonia and nitrates, and also as to their mode of growth on 
skim-milk. The results were brought before the Chemical Society, 
and proved that none of the bacteria, except the nitrifying 
organism itself, possessed any appreciable power of nitrification. 
The majority of the organisms examined, however, were active 
denitrifiers. Denitrification — whereby nitrates are converted into 
nitrites, oxides of nitrogen, or even nitrogen gas— was, at this time, 
a well recognised work of micro-organisms, but was one which 
naturally enhanced to a considerable extent the difficulties met in 
jhicidating the reverse phenomenon of nitrification. Warington’s 
ivork added a good deal to our knowledge of the subject, and showed 
hat denitrification is a property actively exhibited by a large 
iumber, but by no means by ail, micro-organisms, and that in a 
soil it becomes complete, before the nitrifying organisms begin 
their task of reversing the reaction. An excellent account of the 
■denitrification of farmyard .manure was subsequently written for 
the Journal of the Royal Agricultural Society (1897, 8, Part IV); 

Warington 's work on nitrification was amply sufficient to establish 
the fact that the oxidation of ammonia in the soil was the work 
of an organism, but that organism seems to have been isolated first 
by Sch oesmg and Miintz in 1879, although the method which they 
adopted left at the time, considerable doubt as to its real identity 
Bu even the isolation of this organism did not solve the whole 
independent formation of nitrites 
nd nitrates to be accounted for; and it was here that Warington’s 
mrlz conducive to a solution of the difficulties, ioT he 
ire«untabirf'’™iT*’" ““ organism alone could not be held 
liffereut ora^“ phenomena observed, and that two 

ion His concerned in the process of nitrifica- 

fewas tbe chemical aspects of the subject. 

•mrnia int! i -r "" ““-^rted 

"d which was preserved this power in all sub-cultures, 

rw 88n b'"’ 1 any nitrate; and shortly’ 

* 7 M 
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nitrites into nitrates, but were unable to oxidise ammonia. Xtis 
was a practical separation of two distinct organisms, but at the 
time Warington did not grasp the true meaning of his results, and 
he associated the change from nitrites into nitrates with a ^^hite 
growth which appeared floating in the liquid, but which really had 
nothing to do with it. ‘ 

In 1890, after the work of others had resulted in the isolation 
of the nitrous organism (that which converted ammonia into 
nitrites), Warington returned to the subject, and found that the 
white surface organism could not be held accountable for the con- 
version of the nitrites into nitrates. He eventually succeeded in 
isolating the organism which really produces this change, and 
obtained a nearly pure culture of the nitric organism. At the 
same time he showed that organic carbon is not necessary for the 
growth of these organisms, as he had previously imagined, but that 
they can obtain their carbon from carbonates. These results nvre 
published in his fourth paper on nitrification (1891), and vrere 
communicated to the Chemical Society only a few days before 
Winogradski made a similar communication to the French Academy. 
Winogradski, however, had pushed the matter somewhat further, 
having obtained the organisms in bodily form, and having shown 
how they could he cultivated on solid media, a problem which liad 
baffled Warington and other investigators. Warington, therefore, 
had to share his final hard-won success with another. 

The practical results of nitrification in- the soil were beinj; 
investigated while the search for the organism was still in progress, 
and Warington began a long series of determinations of nitrates 
in the Rothamsted soil, the first results of which were published as 
a lecture given before the Society of Arts, for which be was a\\ aided 
a silver medal. 

The quarrels even of eminent men are .generally better left to 
bury themselves in oblivion, but we should hardly be doing justice ^ 
to Warington if wc were to pass over in silence the circumstances 
which made his work so arduous to him, and iinally brought it to 
a premature conclusion. Indeed, there is so much that is pathetiL^ 
and even grand, in the unfortunate disagreement which arose and 
became intensified between Gilbert and Warington, that a brict 
allusion to the subject cannot lessen our appreciation of either ot 
them. That two of the greatest of England’s agricultural chems s 
should be at variance with each other may afford no subjec or 
wonder, but what must surprise the layman is that in 
this strong personal disagreement the^ two should for 
tiuue to work under the same roof, q[n the same subjects, pu 
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iog their results as joint productions. No mere forbearance (of 
^hicb there was much), no mere love of gain (of which there was 
none)? could have effected this ; it was the love of science, pure, 
simple and unselfish, which could alone accomplish such a task, 
and obtain a mastery over the more human passions. 

When, in 1889, Lawes resigned his active control to the present 
Committee of Management, it was evident that the work of the 
station could no longer be carried on in this painful state of tension, 
and, all attempts at accommodation having failed, the Committee 
were reluctantly forced to decide that Warington’s work there 
must terminate. This was in June, 1890, and it was arranged that 
he was to leave in the following January. Having, however, in 
the meantime, reached a very interesting stage in his work' on 
the nitrifying organism, he petitioned to be allowed to stay on, 
without remuneration, until June of 1891. This petition was 
granted, and before that date he succeeded in bringing the work 
on hand to a successful termination. 

Throughout all the trying circumstances of these years Lawes 
showed an imdeviating friendship towards Warington, and 
Warington's feelings towards Lawes were those of love and 
veneration. Perhaps, however, the highest tribute which could 
^ have been paid to his rectitude and disinterestedness was paid 
I when the Royal Society requested him to undertake the obituary 
Mioticcof Gilbert. At first he declined, and ultimately consented 
only on the understanding that what he wrote should be revised 
by those who could have no personal bias in the matter, his one 
ioar being -as he told the present writer in the last conversation 
wluch he had with him~that his own feelings might unconsciously 
cad him to do insufficient justice to his subject. That the per 
lormance of this kindly office must have gone far to soften ^the 
iccolleciion of past animosities we may feel assured, and before 
Ihc cud came there was but little of bitterness left in the mind 
. he .u„.vor. All three great workers now lie at rest in he 
me qu.ct country churchyard, their united work in theca use 
t -.enhhe agriculture forming the most fitting and endu^ 

-P-t->-beLes "erytt 

is being ilTsed upon^ it’"' of the superstructure 

“g^oi'ltural chemistry 

-f«u4\.;i:i^irhim\rd:"Tier 

fiicnt appointed him a • i Committee of Manage- 

te ^nlueil Trust, and 

I'uuctious. The six leclii* ^“fted States to perform hir, 

the SIX lectures which he there delivered dealt chiefly 

7 M 2 
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with the subject of nitrification, illustrated by his own ^ork 
Rothamsted. They were published by the United: States Depart 
ment of Agriculture. 

On his return to England, Sir John Lawes invited him to carrv 
out an investigation at his tartaric and citric acid factory at 
Millwall, on the contamination of these acids by the lead of the 
vessels used in their preparation. This Warington undertook, and 
he succeeded in finding a method for obviating the evil, 
obtained, in addition, an excellent method for the accurate volu- 
metric determination of lead in the acid. This formed the subject 
of a communication to the Society of Chemical Industry in 
the last communication of any investigation made by him. 

In 1894 he was appointed one of the examiners in Agriculture 
under the Science and Art Department, and in the summer of the 
same year he was elected Sibthorpian Professor of Rural hconomv 
at Oxford for three years. 

The papers, other than those on original investigations, \vbicli 
Warington wrote, are numerous, and are all characterised by a 
lucidity of expression and precision of argument which renders 
them specially valuable. One of the most useful of his writings 
is, undoubtedly, a little volume entitled The Chemistry of the 
Farm.” The amount of appreciation with which it has been re- 
ceived, and the good which it has done, may be measured by the 
fact that it is now in its fifteenth edition, and is accepted as the 
text-book on the subject throughout the world, and as a model of 
what a text-book of that sort should be. 

Warington continued to reside in Harpenden until the end. His 
habits and tastes did not predispose him to take any active part 
in village management, but whenever he thought that his know- 
ledge might be of service to the community, he did not hesitate to 
give what assistance he could. 

Educational or charitable work, however, always enlisted his 


sympathies and engaged his active support ; whilst his strong ^ 
religious convictions, guided by his clear judgment and absolute 
sincerity, rendered his church and philanthropic work peculiarly 
valuable. He certainly had an unusually high sense of public 
duty, and persistently throughout life did what he could to make 
his fellow-creatures better and happier. Missionary work alwap 
held a prominent place in his heart, as also did the training of 
the young, whether in religious or secular subjects, and during tie 


last few years of his life much of his time and care was devo 
to the Church day-schools. He was greatly interested in all wor 
amongst the poor and needy, and was a liberal supporter of any 
organised charity which appealed to his judgment. Partly owing 
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to his isolated boyhood and youth, and partly to his lack of robust 
health, life went harder with him than it otherwise would have 
clone, for the characteristics thus developed stood in his way, and 
often prevented his gaining the sympathy and appreciation whicli 
he was so ready to give to others. 

\Varin£[ton. was elected to the Chemical Society in 1863, and to 
the Koval Society in 1886. He served for two periods on the 
('oimcif of the Chemical Society, and for one period as vice- 
president. For many years he was on the Library Committee of 
this Society, and did much useful work for the Fellows during the 
reorganisation and cataloguing of the hooks. For this his exten- 
sive acctnaintauce with chemical literature rendered him specially 
fitted. 

Warington was married twice. His first wife was a daughter of 
G. H. Makins, M.R.C.S., formerly chief Assayer to the Bank, and 
one of the Court of Assistants at the Society of Apothecaries. His 
second wife was a daughter of Hr. F. R, Spackman, who had for 
many years been medical practitioner at Harpenden. He has left 
five daughters by his first wife. In 1906 his health gave way, and 
lie had a serious illness which necessitated a very difficult and 
clangerous operation. For this he prepared with singular 
equanimity and courage. The operation was successful; but 
though he nominally recovered from it, he never regained his 
dreugth, and eleven months afterwards (March 20th, 1907) he 
lassed away. 

Spencer IJ. Pickering. 


AUGUST DUPRE. 

Born Sept. 6th, 1835; Died July ISth, 1907. 

Al'gcst Dupre was born at Mainz on September 6th, 1835, and 
bed at his residence, Mount Edgcumhe, Sutton, Surrey, after 
weeks illness, on July 15th, 1907, in his seventy-second year, 
e was the second son of J. F. Dupre, a merchant and citizen of 
he then Freie Reichsstadt of Frankfurt-am-Main, and his birth 
vas enteied in the register of the ‘'Freie Franzosische Gemeinde” 
at city. On his father's side Dupre traces his descent in a 
^irect line from Cornelius Dupre, a French Huguenot who left 
ettlp? suspension of the Edict of Nantes, and 

distinguished himself later as 
Hu?iiPnnf ^ Prince Eugene. Dupre's mother was also 

^ t descent. His family was, therefore, originally French, 
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blit by intermarriage had become practically German in the 
of a hundred and fifty years. 

Dupre bad a somewhat varied school education, which he com. 
pleted at the Polytechnic schools of Giessen and Darmstadt, and 
entered as a student of the University of Giessen in 1852, at the 
age of seventeen. There he studied chemistry under Professor 
Will, also attending the lectures of Kopp and others, 

Giessen he proceeded to Heidelberg in 1854, Bunsen and Kirchhoff 
being among his teachers, and there he finally took his degree of 
Doctor of Philosophy in 1855, being barely twenty years old. It 
is interesting to note that fifty years later, in 1905, the University 
renewed bis Diploma (Goldenes Doctor-Jubilaum) in recognition of 
his scientific work. Among bis fellow students at Giessen ami 
Heidelberg who became famous in later life were Harlpy, 
Matthiessen, Roscoc, and Volbard, 

In the autumn of 1855 Dupre proceeded to London and became 
assistant to Odling, whom he accompanied to Guy's Hospital, 
remaining with him until 1863. 

In 1864 he was appointed Lecturer on Chemistry and Toxicology 
at the Westminster Hospital Medical School, in succession to hb 
elder brother, Dr. F. W. Dupre, who had given up the appointment 
in order to take up mining in the then recently discovered salt 
deposits at Stassfurfc, in connexion with which he is now so well 


known. 

August Dupre remained in London for the rest of his life, and 
became a naturalised English subject in 1866. He resigned liis 
appointment at the Westminster Medical School in 1897, alter 
thirty-three years’ tenure, but during the last ten years, owing 
to pressure of .consulting work, he had practically handed over 
the lectureship to the writer, who was associated with him 
Assistant-Lecturer from 1885. From 1897 until his death in ISOi 
he continued to practise as consulting chemist, both privately and 
in connexion with several Government Departments, at his private 


laboratory in Edinburgh Mansions, Westminster. 

Soon after he left the University Dupre began to publish various 
scientific papers, and, owing doubtless to this fact and the repnta 
tion Jor ability which he enjoyed in his own , 

was not long before he obtained several other public appoint 
in addition to the lectureship at Westminster. ^ 

Thus in 1871 he was appointed Chemical Referee o e ^ 
Government Board, and about this time he was is 
Sir Vivian Mviendie, then Colonel Majendie, 

Explosives Department of the Home Office, to w ic ? 
h§ shortly Tafter became permanently attached a 
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• t In 1873 he became PubUc'"^ Analyst for Westminster, 
^ hkh post he held until 1901. In 1874 he was appointed Lecturer 
" Toxicology at the London School of Medicine for Women, an 
intment in which he always showed the keenest interest and 
tteh lie teld until 1901. 

He was also consulted by the Board of Trade, the Treasury, and 
the late Metropolitan Board of Works. 

In all these appointments and consultations he may be said to 
have distinguished himself brilliantly by his rapid and thorough 
v-rasp of the problems in hand, his marked originality, his extreme 
conscientiousness, his intense enthusiasm, and his infinite capacity 
for taking trouble. He rapidly rose to eminence. 

In 1875 he was elected a Fellow of the Royal Society. In 1877 
he became President of the Society of Public Analysts. From 
1871 to 1874 lie sat on the Council of the Chemical Society. In 
1885 he was made a Vice-President of the Institute of Chemistry. 
In 1886 he was elected Examiner in Chemistry to the Royal College 
of Physicians, and again in 1892. 

In 1888 he was appointed a Member of the War Office Committee 
on Explosives, in 1891 an Associate Member of the Ordnance 
Committee, and in 1906 a Member of the Ordnance Research 


Board. 

Hig earlier work for the Local Government Board, beginning in 
1871, was largely analytical, but in 1884, 1885, and 1887 he made 
a series of investigations in connexion with the purification of 
water supplies by aeration and by the agency of bacteria, which 
must certainly rank as original researches of high merit and which 
undoubtedly have assisted greatly in the evolution of the most 
modern methods of treating sewage. They are published in the 
Medical Officers’ Reports of the above dates, but are probably not 
widely known in the present day. 

In conjunction with Abel, Dibdin, Keates, Odling, and Voelcker 
he advised the late Metropolitau Board of Works as to the condi- 
tion of the Thames in 1878, 1882, and 1883, and in 1884 made 
numerous experiments in conjunction with Mr. Dibdin on the 
treatment of London sewage on a large scale. This work is referred 
to at great length in the Report of the Royal Commission on 
Metropolitan Sewage Discharge in 1884. He was a Member of 
the Departmental Committee on White Lead in 1893, and gave 
evidence before numerous other Royal Commissions. 

Of all this Government work, it was the Home Office appoint- 
ment which mainly occupied him. When, in 1871, he was first 
consulted by the Explosives Department, the manufacture in Eng- 
land of dynamite and guncotton had but recently commenced, 
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and these two were practicilly the only high explosives kno^u at 
that time. Much had to he done on the part of the Government 
in connexion with the safe manufacture, storage, transport, and 
use of these explosives, and the rapid development of the industry 
necessitated the introduction of the Explosives Act of 1875. 
1876 the authorised list of explosives comprised twelve kinds only 
hut in 1907 it had risen to 182. In addition, during this period^ 
108 explosives had been passed by the Home Office after examina^ 
tion by Dupre, and over one hundred had been rejected by his 
advice. He thus investigated, during a period of thirty-six years, 
nearly four hundred entirely new explosives of the most varied 
composition, and further examined, at frequent intervals, all 
explosives imported into England as to safety. In the course of 
this work he had often to evolve original methods of analysis or 
of testing for safety, and in this latter direction especially he 
rendered great services to the Government and, indirectly, to the 
public. 

It was also part of his duty to assist H.M. Inspectors in investi- 
gating the causes of various accidental explosions in factories and 
elsewhere, which occurred from time to time. His work, therefore, 
involved heavy responsibilities, and sometimes serious personal 
risks, notably during the Fenian outrages in 1882-83, when he 
had to examine several ^‘infernal machines,” and on the occasion 
of the Birmingham scare in 1883, when he superintended and 
himself assisted in the conversion of several hundred pounds of 
impure nitro-glycerine (which had been secretly manufactured in 
the heart of Birmingham) into dynamite, and so averted what 
might have been a terribly disastrous explosion. He was highly 
commended in the House of Common^ by Sir William Harcourt, 
then Home Secretary, in connection with this “prompt and 
courageous action,” and by Sir Vivian Majendie in the 8th Annual 
Report of the Inspectors of Explosives in 1883. As late as 190J 
he devised a new method of testing for infinitesimal traces of mer- 
cury in explosive compounds. His private consulting work was also 
considerable, and he was engaged in many important law cases 
as a scientific witness. 

It might well be supposed that these responsible undertakings 
engrossed him entirely, but tbis was far from being the case. 
During the first twenty years of his appointment at the Westminster 
Hospital Medical School he gave great attention to his lectures 
and to the practical teaching of chemistry. His lectures were 
always very fully illustrated with experimeijits, which year after 
year seemed to give him renewed pleasure to herform, and althoug 
not very easy to follow, he was always extr^ifoely interesting owing 
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the mass of information he had ever ready to hand. In 1886 
iie published, in 4 conjunction with the writer, then recently ? 
ointed Assistant-Lecturer, “ A Manual of Inorganic Chemistry,” 
had some success, and which reached its third edition in 1901. 
This book was dedicated to Professor Will, of Giessen, whom he 
alvavs spoke of with the highest admiration and reverence as a 

(Treat teacher. i i 

jiie subject of toxicology, on which, as already said, he also 
lectured both at Westminster and at the London School of Medi- 
cine for Women, had always specially interested him, and he 
liecame known and was not unfrequently consulted as a toxicologist, 
lie was brought into particular prominence in connexion with the 
celebrated Lamson case in 1881. 

As an instance of the thoroughness of his work, the writer well 
remembers Dupre tasting sixteen quinine powders which had 
been prepared for the unfortunate victim in this case, and his 
almost immediately experiencing the now familiar and somewhat 
alarming physiological effect of the aconitine which he found in 
the last powder. He was associated in this case with Sir Thomas 
Stevenson. 

It has already been mentioned that very soon after leaving 
the University Dupre began to publish scientific papers, and it 
seems surprising that amid such varied occupations he found time 
to work out so many original problems. His papers amount to 
110 less than thirty-four in number between 1855 and 1902. Of 
these, five papers are included in the Proceedings and Transactions 
of the Royal Society between 1866 and 1872. The first, in 1866, 
with Dr. Bence Jones, on Animal Quinoidiiie^” may be said to 
have anticipated the later important researches of Selmi and others 
on Ptomaines. Another, in 1871, dealt ably with the Elimination 
of Alcohol in the human subject, a problem then arousing much 
interest. The remaining four papers, published between 1868 and 
1872, some of the work being done in conjunction with the late 
Mr. r. J, M. Page, rank, perhaps, as his best efforts, treating of 
he specific heat and other characters of various aqueous mixtures 
ind solutions, notably of mixtures of ethyl alcohol and water, in 
.'he course of which he made the remarkable observation that mix- 
tures of these last two substances up to 36 per cent, of ethyl alcohol 
liad a specific heat sensibly higher than that of water itself. 

In the Journal of the Chemical Society are found eight papers 
etween 1867 and 1880. One on the Synthesis of Formic and 
^ p nrous Acids, four on the Various Constituents of Wine, includ- 
ing compound ethers, one on the Estimation of Urea with Hypo- 
romite by means of an ingenious apparatus now so universally em- 
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ployed, and two, in conjunction with the writer; on a New Method 
of Estimating Minute Quantities of Carbon, which was included 
by the late Dr. E. Franlcland in his well-known work on 
Analysis. 

Between 1877 and 1883 he read no less than thirteen papers 
before the Society of Public Analysts dealing with the analysis of 
foods or water, and most of the methods evolved by him in these 
publications are still used or have given rise to improved operations 
notably those dealing with butter fat, fusel oil in whiskey and other 
spirits, alum in flour and bread, foreign colouring matters in wine, 
and methods of water analysis. 

He published only two papers on Explosives, to which he had 
given such great attention, before the Society of Chemical Industry 
and these as late as 1902. As a matter of fact, however, much 
original work was done by him in this branch of chemistry, some 
of which appears in the Annual Reports of H.M. Inspectors of 
Explosives, while again much could not be put forward owing to 
his official connexion with the Home Office. 

His earliest papers, published between 1855 and 1862, are six in 
number, and deal with volumetric methods and spectrum analvsis 
(conjointly with his brother, Dr. E. W. Dupre), the iodic test for 
morphia, and the presence of copper in plant and animal tissues, 
this last in conjunction with Odling. 

To the cliemistry of wine, as will be seen from the above sum- 
mary, he devoted a good deal of attention, and was joint author 
with Dr. Tliudichum of a work entitled On the Origin, Nature, 
and Varieties of Wine,’’ published in 1872, in wliich a considerable 
amount of original analytical work is embodied. 

Dupre married, in 1876, Miss Florence Marie Robberds, of Man- 
chester, and leaves a family of one daughter and four sons, two 
of whom, Frederick and Percy, are now carrying on his work for 
the Home Office. He was of a striking personality, of medium 
height, but very powerfully built, with a massive head and brow, 
and must have possessed an iron constitution. As a young man 
he was a skilled fencer and swimmer. He was of somewhat excitahie 
temperament, but had a most kindly disposition. Although not a 
fluent speaker, he was impressive from his obvious sincerity, and 
the thorough knowledge he displayed. He therefore made an excel- 
lent expert witness, and was more than once complimented in Court 
on his straightforward evidence. In controversy he was unsparing 
■where facts were concerned, and at times intensely sarcastic. 

Although almost wholly devoted to chemistry, his mind foun 
many other outlets. He was a great student of history, and 
quite remarkable memory was frequently exemplified in con versa 
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this subject- He was also exceptionally well read in general 
ell as in scientific literature, both English and German, ’and 
"ssecl a large collection of books. Among other hobbies he 
astronomy and photography. His mind, indeed, seems 
to have been idle; he bad a perfect passion for work, and, 
t for a few weeks’ holiday annually, he never relaxed. There 
little doubt that ah one time, about 1891, he overstrained his 
brain and was obliged for some months to take a complete rest, 
■hicli fortunately, restored him to renewed energy. Like many 
tr-eat men, he was of a modest and retiring nature, and probably but 
few of his contemporaries have realised the magnitude and variety 
of the work he accomplished during fifty years of almost unceasing 
activity. 

H, Wilson Hake. 


JOHN CLARK, Ph.D., F.T.C. 

Born 1844 ; Died July 9th, 1907. 

Br. Clark was horn in 1844, being the only son of John Clark, a 
solicitor of eminence in the City of Glasgow. He received his 
education in the classics at Glasgow University, and during his 
|)criod of study there acquired a taste for chemistry and became 
a pupil in the laboratory of the late Dr. Frederick Penny, who was 
successor to Graham, Ure, and Gregory in the Chair of Chemistry 
of Anderson's College, now incorporated in the Glasgow and West 
of Scotland Technical College. He subsequently proceeded to the 
University of Gottingen, where he worked with Fittig and 
•Wohler, gaining the degree of Doctor of Philosophy for a disserta- 
tion on amidovalerianic acid. lie also studied for a session at 
Heidelberg under Bunsen, and afterwards worked in Paris for nine 
months in the laboratory of Prof. Payen at the Conservatoire 
des Arts et Metiers. At the still early age of twenty-three he 
returned to Glasgow, where he was for three years senior assistant 
at the Andersonian College to his old teacher, Penny, acting as his 
substitute during the illness which ended in Penny’s death. In 
1870 he joined his friends, Mr, Tatlock and the late Dr. Wallace, in 
forming the widely-known firm of Wallace, Tatlock and Clark, who, 
in addition to their analytical practice, carried on a very successful 
private school of technical chemistry. For some years Dr. Clark 
also lectured on chemistry in the Medical School of the Royal 
Infirmary afGlasgow. In 1888 the original partnership was dis- 
solved by the retirement from the firm of Mr. Tatlock ^ who estab- 
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Hshed the separate practice which he still carries on in 
with Mr. K. T. Thomson ; and the death of Dr. "Wallace left Dr 
Clark in sole charge of the laboratory of the original firm 
Bath Street, until his son and survivor, Mr. R. M. Clark, became 
qualified, a few years since, to join his father in partnership. 

Dr. Clark’s contributions to chemical literature were many, bein 
almost wholly directed to the practical advancement of analytical 
chemistry. In the Analyst only one paper appears to have been 
published, namely, one on the “ Composition of Dutch Butter,” 190| 

, In the Journal of the Chemical Society he published the follow 
ing papers; — “Estimation of Phosphoric Acid with Nitrate of 
Silver,” 1888; “Separation of Arsenic, Antimony, and Tin,” 1892- 
“The Use of Sodium Peroxide as an Analytical Reagent,” 1893- 
“ Pleitman’s Test with Arsenic Acid,” 1893 ; “ Improvements in 
Reinsch’s Test for Arsenic,” 1893. 

In the Journal of the Society of Chemical Industry Com- 
position of Tobacco,” 1884; “New Method of Estimating Sulphur 
in Pyrites,” 1885 ; “New Method of Estimating Arsenic in 
Pyrites,” 1887; “Alloys of Aluminium,” 1887 and 1891; “Trans- 
vaalite, a New Cobalt Mineral,” 1890; “Analysis of Copper, &c.” 
1900; “ Separation of Bismuth from Lead,” 1900; “Direct Estima- 
tion of Arsenic in Minerals, Metals, 1891; “Estimation of 

Chromium in Steel,” 1892 ; “ Estimation of Chromiuni in Eerro- 
Chromium and Steel,” 1892; “Determination of Arsenic in Alka- 
line Solution,” 1893 ; “ Estimation of Nickel and Zinc as 

Phosphate,” 1896; “Estimation of Antimony in Ores and 
Metals,” 1896. 

In the Journal of the Philosophical Society of Glasgow :~ 
“ Action of Phosphuretted Hydrogen on the Animal Organisms,” 
1879 ; “ Volumetric Process for the Estimation of Cohalt and 
Nickel,” 1883; “A New Process for the Estimation of Nickel and 
Cobalt,” 1883. 

In Chemical News: — “Estimation of Chromium,” 1871. 

Among the public appointments he held were the Public Analyst- 
ships for the counties of Lanark and Renfrew, and the burghs of 
Ayr, Kilmarnock, Girvan, Dumbarton, Kinning Park, Motherwell, 
Partick, Barrhead, Paisley, Renfrew, and Dornoch, and for the 
City of Glasgow, the last-named appointment being held conjointly 
with Mr. Tatlock and Mr. Harris. 

At the time of his death Dr. Clark was President of the Associa- 
tion of Public Analysts of Scotland, as well as of the parent Society 
of Public Analysts, and a member of the Council of the Institute 
of Chemistry, and he had filled the office of Chairman of t e 
‘ Section of tho Society of Chemical Industry. 
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His acquisition! of French and German at an early age enabled 
to read, write, and speak these languages with facility, and to 
himself abreast of the chemical literature of the Continent. 

Although fully occupied in his professional life, he found time 
nd opportunity for physical recreation of various kinds, golfing, 
bowliuf^ and angling, in all of which he excelled, and in this 
ritv received presidential honours from the clubs and associa- 
tions with which he was connected. During his German University 
tudent days he was a sufficiently orthodox student to earn the 
reputation of a keen duellist, and in moments of early reminiscence 
was still proud of the scars which constituted the lasting 
trophies of this mimic but sanguinary warfare. His adventures in 
this direction must be put down to his love of sport rather than to 
anv natural tendency to quarrel, for his disposition was one of the 
kindliest and most genial, and his bright face and physically hand- 
some presence will be long missed in the circles in which he per- 
sonally moved. Few, probably, have gained greater respect than 
lie commanded, both within his profession and in the eye of the 
public, and the loss of his friendship, as well as of his ever-ready 
advice and assistance, will be widely felt. 

R. R, Tatlock. 


FREDERICK JAMES MONTAGUE PAGE. 

Bohn June iiTin, 1848; Died Aug. 16th, 1907, 

Frederick James Montague Page was born at Chelmsford • on 
June 27th, 1848, being an only child. When he was eight years 
old he came to London with his parents, and in due course entered 
the City of London School, at that time in Milk Street. While 
there, he carried off many prizes and medals, and obtained the 
‘ John Carpenter’' Scholarship. In 1866, when eighteen years of 
age, he gained an exhibition to the Royal School of Mines, where 
he studied under Huxley, Tyndall, Frankland, and Percy. The 
following year he was first in chemistry and in physics, and at the 
close of his three years’ training, 1869, he took the associateship 
of the Royal School of Mines, again passing first in chemistry and 
first in physics. He took his final B.Sc. London in the same year, 
liaviug passed the preliminary (first class) in 1868 with honours in 
chemistry and “ natural philosophy.” 

His first appointment on leaving the Royal School of Mines was 
that of assistant gas examiner to the Corporation of the City of 
Loudon, but in 1870 he went to Dr. Thudichum as his assistant, 
where he was occupied for about three years in chemical research 
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undertaken for the Medical Department of the Privy Council, t 
1873 he left Dr. Thudichum to become the assistant of Dr. Biua ^ 
Sanderson, first at the Brown Institute and subsequently 
University College, remaining with him until the year 1883, 
he was appointed lecturer in physics and demonstrator in 
tical chemistry to the London Hospital — appointments he hel^ 
the time of his death. During the winter of 1879 and 1880 
delivered courses of lectures on physics and chemistry at ihg 
Royal Gardens, Kew, and from 1880 to 1906 he gave lectures on 
chemistry and physics at the establishment of the well-known 
tutors, Messrs. Wren and Gurney. He was for two years assistant 
examiner in physiology at London University, and also held an 
examinership at the Society of Apothecaries. 

Page was with the writer of this obituary at the Birmingliam 
meeting of the Society of Chemical Industry in J uly, 1907, and then 
seemed to be in bad health, but put aside the suggestion that he 
should consult a medical man. In August he went to Weymoulli 
for a holiday, and, being an excellent swimmer and fond of the 
sport, he went into the sea, hut became unconscious and was 
brought ashore. He was attended by three resident physiciatis, 
and his colleague, Dr. Head, of the London Hospital, also came 
down to see him, hut he never recovered consciousness, and died of 
cerebral hoemorrhage on August 16th, 1907, ten days after the 
attack. 

His contributions to science were more physiological than 
chemical; amongst them are a paper ‘'On the Specific Heats of 
Mixtures of Ethyl Alcohol and Water,'' published in the rial 
Trans.f 1869, p. 591, in collaboration with Dr. A. Dupre; one ‘On 
the Inllucnce of Surrounding Temperature on the Discharge of 
Carbonic Acid in the Dog " ; and four papers in conjunction with 
Sir Burdon Sanderson, one being “ On Mechanical Effects and on 
the Electrical Disturbance Consequent on Excitation of the Leaf 
of Dioncea musci'pulaj* Froc. Roi/. Soc., 1877, 25 , 4, and the others 
published in Fmc. Eoy, Soc., 1877, 25 , 411 ; 1878, 27 , 410; 1880, 
30 , 373; and in J. Fhysiol, 2 , p. 384, “On Excitatory Processes 
on the Ventricle of the Heart of the Erog." His only contribu- 
tion to our Journal was in 1876, i, p. 24, describing a simple gas 
regulator for thermostats. In conjunction with Dr. Luff he pro- 
duced a “ Manual of Chemistry '' and also a text-book on 

Elementary Physics.” 

He served on the Council of the Chemical Society, and five times 
on the Council of the Institute of Chemistry. He was also a 
member of the Society of Chemical Industry and of t ^ 
Physiological Society. 
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an enthusiastic musician, no mean performer on the 
iu his younger days had a fine tenor voice — this was 
and even up to the time of his decease. 

a staunch Churchman, and member formerly of the 
hoii' of St. Martin’s-in-the-Fields, and subsequently of St. Peter’s, 
Eaton Square. He loved ‘'part singing/' and was for many years 
^uember of the well-known “Moray Minstrels ” and also of the 
Citv Glee Club/' of which he had been elected president shortly 
before his death. He was a member of the John Carpenter Club, 
holding the office of president in 1902. 

As a man, all those who knew him well held him in high 
esteem, he was ever ready to do a kindness, and that not merely to 
his intimate friends; his genial manner, ready wit, and sterling 
eood sense will long live in the memory of many of us. 

^ C. E, G. 


SIR DAVID GAMBLE, Baut., K.C.B. 

Born Keb. 3rd, 1833; Died Fed. 4th, 1907. 

Sir David Gamble, Bart., K.C.B. , was born on February 3rd, 
18*J3, in Dublin. His father, Josias Christopher Gamble, was 
descended from an Ayrshire family, which removed to Lisbellaw, 
near Enniskillen, in 1620. Jos. C. Gamble removed with his family 
to Lancashire in 1828 to find a suitable site for chemical works. 
This he found at St. Helens, on the banks of the St. Helens Canal. 

David Gamble went to school at Cowley Hill, St. Helens, kept by 
ii Mr. Morley, and afterwards at Runcorn. On leaving school he 
studied chemistry at University College, London, under Thomas 
Graham, and afterwards at the Andersonian Institution, Glasgow. 
While in Glasgow he made the acquaintance of the Tennant family, 
with whom, the firm had business relations. In 1842, at the age of 
iiiucteen, he joined his father’s firm, which then became Jos. C. 
Gamble & Son. 

Mr. Gamble was preparing bleach at the Gerards Bridge Works, 
hut the anxieties connected with the disputed validity of one of 
his patents, added to the claims continually made by landowners 
and agriculturists on account of damage done by escaping hydro- 
chloric acid, had so told on his health that David on coming into 
the firm almost immediately assumed charge. In 1846 the firm was 
Gamble, 8on and Sinclair, and very soon afterwards became again 
•fos. C, Gamble & Son. At this time they manufactured alum, as 
well as the products usually made at alkali works. The firm was 
oue of the first and largest to manufacture Epsom salts on a large 
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scale from carbonate of magnesia imported from Greece. 
was, about the ^sixties, much used for weighting calico. 

David Gamble married Elizabeth Haddock, in 1847, and resideH 
near to the works, ultimately building the mansion “ WindJeij^^,, 
in 1860. His eldest son, Josias Christopher Gamble, the second 
baronet, who died soon after succeeding to the title, joined the 
firm in 1867, which was at that time the first to caiiy out 
Weldon^s process for the recovery of manganese on a lar^ 
industrial scale. The firm was now Jos. C. Gamble ^ 

They were also one of the first to make potassium chlorate on a 
large scale, and about 1869 they bought the Hardshaw Brook 
Works, where they manufactured chiefly saltcake, bleach, md 
potassium chlorate. ‘ They also manufactured for a short time 
chlorates of barium, aluminium, etc. The firm carried on operations 
on a very large and important scale with increasing success, and 
when the United Alkali Co., Ltd., was formed, in 1890, there ^sas 
some difficulty in inducing Messrs. Jos. C. Gamble and Son to join 
However, in 1891 they joined the United Al kali Co., which thus 
secured a practical monopoly in Great Britain of alkali manufac- 
ture and kindred industries. 

Sir David Gamble was one of the most active members of the 
committee which raised funds for the establishment of the Volun- 
teer force in St. Helens in 1859 and 1860. He was captain of the 
first company, and as the force grew he was promoted to be major, 
in which capacity he served so earnestly and with so much skill that 
this force became one of the best equipped and trained units in 
the country. Ultimately he became lieut.-colonel. It was his 
generosity which provided a drill-hall and parade-ground; in 
short, he provided in every way for the efficiency of the 47th 
Lancashire Volunteers during the twenty-seven years that he was its 
commanding officer. He retired in 1887, becoming honorary 
colonel. He was also very fond of the sea, which he enjoyed in 
his own yacht. He was a leading member of the Royal Mersey 
Yacht Club for forty-nine years, becoming vice-commodore in 1873 
and commodore in 1882, a position which he retained until his 
death in 1907. Residing as he did near St. Helens, in the midst 
of a community almost entirely engaged in manufactures, he paid a 
great deal of attention to organising and improving the condition 
of the town and its inhabitants. Taking a leading part in obtaiu- 
ing the Improvement Act, 1845, he became Chairman of the 
Improvement Commissioners, and when in 1868 St. Helens was 
incorporated, Colonel Gamble became the first mayor, a position to 
which he was re-elected twice in successive years. He was also 
mayor in 1882-3, and again in 1886-7. 
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On the occasion of Qu^n Victoria's JubUee in 1887 he wap made 
Commander of the Bath. He was created a baronet in 1897 and 
K.C.B. in 1904. 

Sif Pavid Gamble took a leading part in the foundation of the 
gniversity College, Liverpool, which afterwards became the 
gniversity of Liverpool. He not only contributed liberally and 
repeatedly to its funds, but devoted time and attention to its 
interests as a member of the Court of Governors as well as 
3rivately. His interests were not confined to the Chemical Depart- 
ment, although to it he was on many occasions a good friend. He 
always willing in the most courteous way to listen to appeals, 
(whether for help or advice, and many important advances were 
iue in great measure to his wisdom, his sympathy, and his 
generosity. 

In 1868 Sir D. Gamble built the Windle Schools at Cowley Hill, 
it Helens. He was a governor of Cowley Schools, and promoted 
he extension of these schools, and also built and equipped a high- 
;lass technical school and free libray for St. Helens, known as the 
j amble Institute. 

During, sixty-four years of active industrial and public life, Sir 
lavid Gamble was characterised by the great consideration and 
lourtesy which he extended to everyone with whom he had to do 
iither in a public or private capacity. Possessed of great ability, 
le spent liis energies more for others than for himself. His 
iiougbtful care for the workpeople around him led him into 
themes for their benefit far too many to be enumerated. His 
rork and gifts were bestowed in the most unostentatious manner, 
besides his activity in the public service as a magistrate and other- 
vise, his business ability made him a valued director of Parr's Bank 
rom its foundation, and of other companies. He was a partner in 
ron works at Ditton. He and Mr. Henry Deacon built and started 
he worte at Widnes which became the Tharsis Sulphur and Copper 
forks there. 


And when, on February 4th, 1907, the day after his eighty-fourth 
•rthday he passed away full of years and still active, the whole 
mmunity of St. Helens, the County of Lancashire, and innumer- 

iad a boundaries of the county felt that they 

lad suffered an irreparable loss. 


J. Campbell Brown. 
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- phenylhydrazide (Chicp. and Wils- 

MORB), T., 946 ; R, 100. ^ 

Ac0tyl8allcylio acid, brucine and cin- 
chonine salts, and their optical activity 

. , (Hilditch), T., 1391 ; R, 186. 

Acid, OijHjjOj, and its esters, from the 

- hydrolysis of ethyl 6-methyl -2- 
; pyrone-3:5-dicarboxylate (SiMOX- 

>, sen), T., 1027. 

■ C9H]404, from the oxidation of 
1 : 1 : 5 -triinethyl-A^'Cyclohexenone -3 
(Ckosslby and Gilling), P., 130 . 
CigHi402, and. its silver salt, from 
pinene (Henderson and Heileeon), 
T., 291 ; P., 31. 

CjoHjgOg, and its chloride, and their 
hromo-derivatives, from pineiie 
(Henderson and Heileron), T., 
290; P., 31. 

CoaHjgO,, from olive leaves (Power 
. and Tutin), T., 894 ; R, 117. 
C2aH4g02, and its ethyl ester, from 
olive bark {Power and Tutin), T. , 
907 ; P., 117. 

C26H42O5, from the oxidation of the 
ketonic acid, C 2 fiH 420 o (DoRitE and 
Gardner), T., 1331. 

O20H44O4, and its silver salt, from the 
oxidation of cholesterol (Pickard 
and Yates), T., 1686 ; P., 121. 
C^H4206, and its dimethyl ester and 
its oxime, from dehydrositosluuedi- 
one (Pickard and Yates), T., 
1932 ; P., 228 . 

and its ethyl ester and 
acetyl derivative, from the oxidation 
of cholesterol (PlCKARD and Yatrs), 
T., 1685 ; P., 121. 

CgoH5802, and its ethyl ester, from 
olive bark (Power and Tutin), T,, 
912; R, 118. 

CsjHggOj, and its ethyl ester and salts, 
from olive hark (Po vver and Tutin), 
T., 906 ; P., 117. 


nonaal melting 

organic, salts, the electmlytie . 

ation of (Inglis and 
1592; R. 174. 

saturated or unsatnrated 1 
salts, relation betwenn 
activity and unsatnX in’iSf 
OTTCH), T., 700; P,, 61 '®‘- 

imsaturated of the beiwne sen™ 
relabon between the ahsoS 
spectra and chemical 

See also Acetylenic acids, 
carboxylic acids, Hydrorj^S' 
a-Hydroxycarboxyhc acid, 
acids, and a-Oximino-fattv acids 

Acridines, complex, synthesis ‘.f 

(Austin), T., 1760; P., 200. 

AcylhydToxyamiues, labile isomerism 
among (Tithf.rley), P., 78, 

Acylsalicylamides, labile isomemai 
among (Titherley), P.', 78. 

Address, presidential (Ramsay), T., 77 ^; 

Adipic acid, meso-aa'-cJi-hydroxy., pre- 
paration of, and action of lieatV 
and its methyl ester, amide, auiliil?’ 
and lactone- lactide (Le Si'Erp.' l’ 
716; R, 70. 

r-ao'-^thydroxy-, preparation of. and 
action of heat on, and resolution of 
its amide, anilide, and dilactonc 
(Le Sueur), T., 719 ; P., 70 . 

Affinity, Chemical:-- 
AfBnity of certain alkaloids for hydro- 
chloric acid (Vfley), T., 2114; 
P., 234. 

residual, of the cmimarinsandfhi.v 
coumarins as shoivn by their 
additive compounds (Claytos), 
T., 524; P., 26. 

Affinity constants of bases as detei- 
mined by the aid of raethYl-orau^ 
(Veley), T., 652 , 2122; P., 5 fi, 


v' C33H70O2, and its ethyl ester and salts, 
from olive bark ( Pow er an d T ut in ) , 
,T., 910; R, 118. 

Acid chlorides, reactions of, with thio- 
carbaraides (Dixon andTAYLOR),T., 18 . 

Acids, modification of the theory of 
(Fitzgerald and Lapworth), T., j 
2163; R, 274. 1 

containing adjacent unsatnrated j 
groups, optically active salts of 
(Hilditch), T., i388 ; P., 186, 
normal fatty, esterification constants 
of (SuDBOROUGH and Gittens), T., 
210; R, 14. 


238. 

Affinity values of tropino and its 
derivatives (Veley), P., 280. 
Chemical change, homogeneous, in a 
gas, measurement of « (Ci.akkb 

and Chapman), T., 1638 ;P., 390. 

dissociation of the polyiodides of the 
alkali metals and ammonium 
radicles (Dawson), T., 1308 ; P-i 


181 . 


amicB of tlie reactions betiwen 
)dium thiosulphate and organic 
alogen compounds (SuTOR aiit 
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- of salts, electrometric de- 

®SSonofthe(nEKHA.f),T 41. 
Telocity of chemical change, deter- 
miMtion of the, by measurement of 
rhc oases evolved (Lamploitgh), P., 
*19 'ICain^ and Nicoll), F., 282. 
VelScitf of diange in solid alloys 
method for the measurement of 
fBKKGOUGH), P., 145. 

Velocity of hydrolysis of chloroacet- 
ates, hromoacetates, and a-chloro- 
hvdrin by water and by alkali, and 
the influence of neutral salts on 
the reaction velocities (Senteh), P., 
S9. 

Velocity of reduction of the oxides of 
bismuth, cadmium, and lead by 
carbon modoxide (Brislee), T. , 154. 
Icobol, CpHieO, and ils phenylurethane 
and acid phthalic ester, from pinene 
(Hen'oekson and HeilbrOaV), T., 
‘J92; P.,31. 

OinHisO, from the substance Cjofl'icO 
(Tctin), T., 257. 

C-t H»,0, from olive bark (Power and 
‘TutinI, T., 910 ; P., 118. 

See also Keto*alcohol. 

Icoholic fermentation. See Fennenta- 

tbiti. 

Idehydea. See Amino -aldehydes. 
AldehydO'/S-isooctoic acid, ethyl ester 
(H.^uding, Haworth, and Perkin), 
T., 1963. 

Ikftli iodates and periodates, specifio 
ttravity and solubility of (Barker), 
T., 15. 

metals, polyiodides of, chemical dis- 
sociation of (Dawson), T., 1-308 ; 
P., 181. 

polyiodides of, electrolytic dissocia- 
tion of (Dawson and Jackson), 
T., 2063; P., 213. 

nitrate.?, spontaneous crystallisation of 
solutions of (Jo.Nf:s)rT., 1739 : P 
196. 

trithioiiatea and tetrathio nates (Mac- 
kenzie and Marshall), T., 1726 : 
P., 199. 

Ikalia, action of, on sodium alkyl thio- 
sulphates (Price and Twiss), T., 1395 
140.3; P., 179, 185. 

lialoids, affinity of certain, for hydro- 
chloric acid (Veley), T., 2114 ; P. 
234. * ’ 


Alkyl haloids,, interaction of, with ala- 
, , miniam (S fencer and Wallace), 

V T., 1829 ; P., 194. • 

direct interaction of, with mj^esium 
{Spencer and Crewdson), T., 
1821; P.,194. 

iodides, effect of heat on (Kahan), T., 
132. 

sodium thiosulphates, action of alkalU^,. 
on (Price and Twias), T., 1396fc 
1403; P., 179, 185. W 

Alkylaulphine perbromides and period- 
ides (Tinkler), T., 1611 ; P., 191. ♦ 

Alloys, method for the raeasuremeut of 
rate of change in solid (Bengokgh), 

P., 145. ::v; 

Allylazoimide and its dibromide and di- 
azoamino-compound (Forster and 
Fierz), T., 1174; P., 14.3, 

; Allylthiocarbamide, reaction of, with 
acetyl chloride (DixoN and Taylor), 
T., 22. 

Allylthiocarhlmide, action of, on ethyl 
Rodiomalonate (Ruhemann), T., 625. 

Aluminium, interaction of, with alkyl 
haloids (Spencer and AVallace), T., 
1829 ; P., 194. 

Aluminium carbide, formation of (PniNo), 
T., 2103 ; P.. 240. 

hydroxide, amphoteric character of 
(Woon), T., 417 ; P., 15. 

Amides, molecular complexity of, in 
various solvents (Melduum and 
Tcrner), T., 876 ; P., 98. ' 

Amidines, the chemistry of the (Young 
and Dunstan), T., 1052 ; P,, 136. ; 

Amine, Oglli-^N, and its hydrochloride 
and platinichloride, from pinene (Hen- 
derson and Heilbron), T., 293;’ 
P.,31. 

Amines, interaction of, with 2;3:5-tri- 
nitro-4-acetylaminoplienol (Mel- 
uola and Hay), T., 16.59; P., 197. 
fatty, affinity constants of, as deter- 
mined by the aid of methyl- orange 
(Veley), T., 661 ; P, , 56. 
primary, compounds of, with cobalti- 
nitrites (Cunningham and Perkin), 
P., 212. 

See also Bases. 

Amino-aldehyde B and amino-ketones of 
the aromatic series, relation between 
the absorption spectra and chemical 
constitution of (Baly and Marsden), 
T., 2108; P., 235. 

Aminoalkyl eaters, relation between, 
chemical constitution and physiological 
action in certain substituted (Pyman), 
T,, 1793 ; P., 209t 

Amiuocarhoxylic acids, affinity constants 
of, as determined by the aid of methyl- 
orapge (Veley\ T., 663 ; P.| 50. 
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AsdnO'groupi, acids as accoleratoTS in. 
the acetylation of (Smith and OfiTONh 
T., 1242; P., 132. 

Amino- ketones and amino- aldehydes, re- 
lation between the absorption spectra 
and chemical constitution of (Balt 
and Maksden), T., 2108 ; P., 235. 

Ammonift) chemical action of radium 
emanation on(CAMERON and Ramsay), 

* T., 984; P., 132. 

- Amnin nitim chromate, dichromate, and 
trichromate, slow decomposition of, 
by heat (Ball), P., 136. 
dichromate, decomposition of, by heat 
(Hooton), P., 27. 

27ffriodate, specific gravity and solu- 
' bility of (Barker), T., 17. 1 

Ammonium cyanate and carbamide, iso- 
merism of (Patterson and McMil- 
lan), T., 1050 ; P., 135. 
thiocyanate and thiocarbamide, iso- 
merism of (Patterson and McMil- 
lan), T., 1049 ; P.. 135. 

Ammonium compounds, optically active, 
effect of constitution on the rotatory 
power of (Jones and Hill), T., 295 ; 

P-,. 28. 

Ammonium yadicles, chemical dissocia- 
tion of polyiodides of (Daw.'^ox), T., 
1308 ; P., 181. ^ 

electrolytic dissociation of polyiodides 
of(DAW.soN and Jackson), T., 2063 ; 
P., 213. 

Amygdalin, hydrolysis of, by cmulsin 
(Auld), T., 1251, 1276 ; P., 97, 181. 

alcohol, sulphur derivatives of, 
and their optical activity (Hilditcji), 
T., 1619 ; P,, 195. 

iso Amyl arsenite Mackey, -and 

Goktner), T., 1367 ; 150. 

Analysis, new fonn of pota.sh bulb for 
(Hill), P., 182. 

electrolytic, rapid, of metals (Sand), 
T-, 1.672 ; P., 189. 

Anhydxohrazllinic acid, synthesis of 
(Perkin and Robinson), T., 489 ; 
P., 54. 

Anhydro-^-phenetyl-3:3'-c?mitrophen- 
azothionium (Smiles and Hilditcii), 
T., 150. 

Anilides, ^-toluidides, an da-naphthalides 
of normal fatty acids, melting points 
of (Robrrtson), T., 1033; P., 120. 

Aniline, acetyl derivative. See Acet- 
anilide. 

di-o-substituted, preparation of mono- 
acctyl derivatives of (Smith and 
Orton), T., 1249: P., 132. 
picrate, TJi-nitro- (Gibson), T. , 2100; 
P., 242. 

styphnate, m-nitrp- (Gjbson), T.,2100 ; 
P., 241, 


Aniline, 2; 6- (fibroin o-, nrpn,. . 
(Orton and Pearsons, T I?? 
j>-nitro-, chlorination ’ of' 
Achbim), T-, 1772; p 211 
Anilinobenroxa^ole and its acetti 
nvative (Young and T 

1052; P., 186. 

Auilodihydrobeiuoxazole. gp 

phenylcarbamide. ^ 

Anisoin, alkylation of 
McNicoll), T., 160r>;P.‘ i9/ 
Auisole, sulphination of (Sun,:! , 

Lf. Rossignol), T., 755. ^ 

Anisyl-sulphoxide ’and" .«nuv 
(Smiles aud L* RosiaxSfT 
755. ^'1 

Anisylideneaniline bydrocMoride 'Pr,.. 
and Fleming), T), 3916. ’ 

AmBylidene-a-naphthylamine and it, 

hydrochloride (Pore and Flemisti 
T., 1916. 


l-Anisyl-2-methylheiiziminazoleg 

and 4:7-c(mitro-6-hvdroxT and 
Jheir salts and deriTatives fMEinmi 
and Hay), T., 1674. 

Anisyl-. See also Mcth*xyphenvl-. 
Annual General Meeting, T." isp 


Anthracene, oxidation of (L.^w and 
Perkin), T., 1637 ; P., 195 . 

Anlhranilic acid, bruciqe jind ciiiolma. 
ine salts, and their optical attirity 
(Hiluitch), T., 1390; P,, 186. ' 

Anthraquinoues, reseaiches on the 
(Bentley and Weizmank), T., tsV 
P., 52, 

Antimony, the elecb’oanalvtical depod. 
tion of (S.and), T., 1572 • R, 

Apocyniu {aceto'canillonc), isolation and 
constitution of, and its derivativts 
(Finnemore), T., 1513 ; P., Ul. 
new synthesis of, and its hciizoyl 
derivative (Finnemore), T., 

P., 171. 

Apocynol and its benzoyl dcrivatin 
(Finnemore), T., 1521 ; P.. 111. 

Jpocynum cannahimm, constituents of 
(Finnemore), T., 1513; P.,171. 

Arsenic 

Arsenious acid, esters (Laxg, 
Mackey, and Gort.xek), X. 
1364 ;?., 150. . 

Arsenious hydroxide, ampnotent 
character of (Wood), T., 412 ;P., 


15 

Arsenic organic compoands (Morwn' 
and MiCKLETHWAir), T., 2U4 : P, 


Lrsinic acids, aromatic 
KEYNOLD.S), T.,n80 ; 
Ijsoiiic acids, aromatic 
Reynolds), T., 1180; P.,H.5. 
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^ krZuc acids, aromatic/ 

hvl.lo.ical action (Basho Aff/ 
iImIn', and Remfet), T.;«93i 

1 ‘ -^ 20 . 

halides, interaction of, with raag- 
(Si-EKCER and Stokks), T., 

ArvIfluIphonyltenzidineB and their di- 
iouiiim salts (MoKGAN and MlCKLE- 
n.wAir}.T., 614; P.,61, 
lipartic acid, condensation ol, with 
aimiiopiiienedicarboiylic acid (God- 
den), T., 11/3 ; P., Ud- ; 

lloniic weights, report of the Inter- 
national Cornmittee on, P., 2. 

table of, P., 5. , , 

relative, of chloiine and hydrogen 
(Gray and Burt), P., 215. 

Ijobenzene, action of mercuric acetate 
: on (Smith and Mitchell), T., 847. 
ajobenzene-i'-arsonic acid, 4-hydroxy-, 
and its sodium salts (Bariiowcliff, 

I Pymak, and Remfky), T., 1896. 
lao compoands, constitution and colour 
of (Fox and Hewitt), T., 333 ; P., 6. 
Izo-compounds, hydroxy-, constitution 
I of, and the action of diazomethane 
I and of mercuric acetate oa (Smith 
i ^nd Mitchell), T-,^ 842 ;^R, 

: p-bydroxj'-, salts of, with acids, <^lour 
i and constitution of (Fox and 
; HEWirr), T., 333 ; P., 6. 

Itzomethine compounds, colour and con- 
! stimtion of (Pope), T., o32 ; P., 24 ; 

-> (I’opE and FLEMixa), T,, 1914; P., 
i' 225. 

Moxybenzene, products of reduction 
I of (Berry), P., 211. 
lUoxy benzene, bromodmitro- (Flur- 
i scHEiM and Simon), T., 1480. 
^zoiy-compouiids, aromatic, formation 
; of, from nitro- derivatives (Flurscheim 
r and Simon), T., 1463. 
jtzoiy-xylene, dinitro- (FlOkschIsim 
; and Simon), T., 1480. 


balance Sheets of the Chemical Sordety 
and of the Research Fund. See 
Annual Generil Meeting, T. , 769. 
krbituric acid derivatives, liberation 
of iodine from hydriodic acid by 
(Whiteley), P., 288. 

Jarium nitrate, polymorphism of {Bar- 
Low and Pope), T., 1532. 
nitrite, molecular volumes of (Ray), 
P, 240. ’ 

^aBe8,_ affinity constants 'of, as deter- 
mined by the aid of methyl-oraniie 
eley), T., 652, 2122 ; P., 50, 238. 
bee also Amines, 

xcm. 


Beosaldehyde, o-, wt-, and j?-cbloro-, and 

% ^-uitro-, semicarbazones ol 

(Law and Perkin), T., 1685 ; 
P., 195. ' 

rfihydroxy-, methyl ether of, and its 
oxime, pRenyhydrazone,i and 
sodium derivative from the root of 
a species of Chlorocodon (Goulding 
and Felly), P., 62. 

Benz^jialdoxime, ja-iodo-, velocity of 
arrangement of, in to- propyl tartrate 
(PATTER.SON and McMillan), T., 
1047 ; P., 135. 

Benzamide, condensation of, withsalicyl- 
aldehyde (Titherlet and Marples), 
T., 1933 ; P., 229. 

Benzene, bromonitroam in o -derivatives, 
the wandering of bromine in, and 
their reduction (Orton and Pear- 
son), T., 725 ; P., 62. 

2:4- and 2 : 6 -rff b rom o- 1 - n itroa mi n o- , 
preparation and transformation of, 
and their barium salts (Orton and 
Pearson), T., 729 ; P., 62. 
l;2-dihydroxy-. Seo Catechol. 
l;3-cfibydroxy-. See Resorcinol. 
l:4-dfhydroxy-. See Quinol. . 

Benzeneazo'M-bromo-^-oresol, action of 
mercuric acetate on (Smith and 
Mitchell), T., 851, 

Benzeneazo-p-cresol and wr-bromo-, ac- 
tion of mercuric acetate on (Smith 
and Mitchell), T., 851. 
and jy-chloro-, action of diazomethane 
on (Smith and Mitchell), T*. 
846.^ 

mere uri- acetate and -chloride (Smith 
and Mitchell), T., 851 ; P,, 71. 

Benzeneazo/J-cresyl methyl ether, p~ 
chloro- (Smith and Mitchell), T., 
846. 

Benzeneazo-3-hydroxypyridiue (Mili^ 
and WiDDOWs), T., 1378 ; P., 174, /., 

Benzeaeazo-a-naphthol, 2:4:6- iribromo- 
(Orton and Everatt), T., 1020. 

Beiizeneazo-3-ttaphthol, ^i-chloro- (Or- 
ton and Everatt), T., 1020. 

Benzene azo- a -naphthols, a- and 
action of diazometbane on (Smith and 
Mitchell), T., 845; 71. 

Beuzeneazo-o-nitrophenol, mercuri-acet- 
ate and -bromide (Smith and Mit- 
chell), T., 850. 

Benzeneazo-orcinol, p-mmo- and .Wn- 
bromo- (Orton and Everatt), T., 
1019. 

Benzene azophenol and its bromo-deri- 
vatives, mcrcuri-salts of (Smith and 
Mitchell), T., 847 ; P., 71. 
action of diazomethane and of mer- 
curic acetate on (Smith and Mit- 
chell), T., 845. 


7o 



S300 


INDEX OF SUBJECTS. 


5-BcnzeneazO'2-pyridoiie, synthesis ^nnd 
reduction of, and it8,chloro;derivativ^, 
(Mills and Widdows), T., 13727 
R, 174.' ^ ' 

BsnEene-^-azoresorcinol, p-'inono- and s- 
iri-teomo- and ^-nitro-, and their 
^ilts (Ortok and Everatt), T., 1017. 
2^*’Beiizeiieazotolueiie-5'ar8oiiic acid, 

4‘hydroxy-, and its sodium salts 
■ (BaRROWCLIFF, PYMAN,andIlElIFRY), 

T., 1898. 

Benzenediazonlum salts. See Diazo- 

* benzene salts. 

Beuzeneheiacarboxylic acid. See Mcl* 
litic acid. 

BenzeneBolphinic acid, alkaloidal salts, 
and their rotatory power (Hilditch), 

T., 1621- 

Benzenesulphouic acid, alkaloidal salts, 
and their rotatory power (Hilditch), 

T., 1621. 

Benzil {dihcnzoyl), 3.-4:3':4'-^cira- 

hydroxy-, and its tctrabenzoyl deiiva- 

• tive (Bauoer and Ewins), T., 737 ; 
P,, 60. 

Benzoic acid, brucine and cinchonine 
salts and their optical activity 
(Hilditch), T., 1390. 

Benzoic acid, o-amino-. See Antliranilic 
acid. . I 

hydroxy-derivatives, electrolytic oxi- 
dation of (A. G. and F. M. Perkin), ' 
T., 1186 ; P., 149. 
o-hydroxy-. See Salicylic acid, 
3:4-^^i:hyd^oxy-. See Protocatechuic 
acid. 

3:4:5-fnhydroxy-. See Gallic acid. 
Benzoin, alkylation of (Irvine and 
McNicoll), T., 1604 ; P., 191. 
condensation of, with methyl alcohol 
(Irvine and McNicoll), T., 950 ; 
R, 119. 

ethyl ether, melting point of (Irvine 
and McNicoll), T., 1601. ^ . 
2-Benzoin, preparation of (McKenzie 
and Wren), T., 309 ; P., 25. 
Benzoinoiime, alkylation of (Irvine 
and Moodie), T.. 103. 

2 ?-Benzoqiiinone, constitution of (Hart- 
ley), P., 285. 

absorption spectra of, in a state of 
vapour and in solution (Hartley 
and Leonard), P., 284. 

Benzoxy-* See Benzoyloxy-. 

Bonzoyl-. See also Benz-, and under 
the parent Substance. 
Benzoylacetylacetone and the action of 
phenyl hydrazine on (Uuhemann), T,, 
1283 ; R, 178. 

Benzoylanthranilic acid, brucine and 
cinchonine salts, and their optical 
activity (Hilditch), T., 1391 ; R , 186, 


5-B6^oyl-lS3-diphenylbarbiturie , 

5-b^ino-, preparation of, an.) k 
est^ation of bromine in 

a-B 6 nzoyl-&&-diphjeiiylthiocarbamid« 

(Dixon and Taylor), t., (593 , u 
74 .' * ' 

3-Benzoyl-a-A^-cyc2ohexeiiepropioiLic 

acid, ct-cyano-, ethyl estc-r (Hapimw 
Haworth, and Pekkix), T., 

3-Benzoyl-a-l-methyl-A'^-4-cVMexeri 

propionic acid, t^thyl esk-r (Kai-, J' 
Haworth, ami Perkin), T., " 

Benzoyloxydiphenylamine, brnniJ-L. 
vatives (Smith and Orton'' T '>k 
P., 27. " 

Benzoylpxyethylamine, p-amino-, an,} 
its hydrochloride, piemte, and dibeni. 
oyl derivative (Forster and Fitiiy 
T., 1869 ; P., 227. 
J3-Beiizoyloxy-i3-3:4-methylenediQiy. 
phenylethyldimethyl amine and iu 
additive salts and physiological afjion 
(Pyman), T., 1796 ; l\, 208. 
BenzoylsaUcylic acid., linudue ainl 
cinchonine salts, and tlieir oinical 
activity (Hilditch), T., 1391- p 
186. ' ’ 
Benzoylthiooarbimide and its rcictiaiii 
(Dixon and Taylor), T,, 692; P 
74 * 

Benzyl arsenite (Lano, Mackkv, anil 
Gortner), T., 1370; P., 151. 
bromide, jo-iiitro-, interaction of, wi;li 
isonitrosocaiiipiior in presenco d 
silver oxide (Forster and Holnej), 
T., 250 ; P., 9. 

cliloride, ?i-nitro-, interaction of, with 
isonitrosocamphor in presence of 
sodium ethoxide (Foustep. and 
Holmes), T., 248; P.,8, 
sodium thiosulphates, a-, m% aiid ;>■ 
iiitro-, and the action of alblis na 
(Price and Twiss), T,, 1403 
185. , . 

sulphoxide, a possible example ot 
dynamic isomerism (S.mvthE;, 
285. ,, 

Benzylethylisobutylsilicol and ils eluoi- 
ide and oxide, synthesis of (Li m 
Kitting), T., 2006; P. 224. 

Benzylethyldipropylsihcane and 

sulphouation (Mausden and Kii 11. ’ 1 
T 198 * P., 12. , • 

Bea^ylethylpropylailisyl “’ft,”!* 

sulphonatioa(.MAiiM)F'Naii<iK - . 

T 198 * P. 12. 

Beuzylethylaiiicon t, 

tion of (Luff and KIPPl^‘^. 

BeLylethylailicone (BoKfsON and Ki? 

PING), T., 439 ; P., 2a. 



2301 


INDEX OF SUBJECTS. 


[ 


' f / ni of hytlrochlonc acid : OK-. 
; ; Kosinsox, and TuHfiE),' 

\ -f.' 

hfcivlidene-l -amino ,ff“naphtliol, p- 

I pi-Vu hvdro chloride of (Pope and 
I nKyisch T., 1918. ^ 

ienzrliiene*4-aimno-a*iiap]ltllol, p- 

r.,uo-:hm-E), T., 536. 
^n^yliaeae-;^amln<^phenol hydrochlor- 
Mic filial (»- and jo-nitro-, mid their 
I i,v*iRK-liWi-ides (Pope and Fleming), 

I P^'15. 

Benzylidene-o- and -jw-aminophenols, 
i :nA ,/i- and (Pope), T., 633 ; 

I I’.. Ji. 

fen zylidene- 5- aminosalicylic acid, p- 

I i;itio- (l*Oi’£), T., 534, 
fenzylideiieaniline, o- hydroxy-, and its 
„i - and ^/-nitro-denvatives 

,,jV)ri-’l, T.. 535 ; P., 24. 
aiul its ji/-nitro-deriv.ative, hydro- 
( Idoiides of (Pof'E and Fleming), 
T., Iftlfi. 

nzylidene-o-amsidine, jo-nitro-, and 
its livdroehloride (Pope and Fleming), 
T,. ]i0 7. 

iDzylideue-jy-anisidine, hydrochloride 
and /.Miilro-, and its hydrochloride 
(I’uE'K and Fle-VIINg), T., 1915. 
mzylidene a-naphthylaxnine, o-hydr- 
ow-, and its hydrochloride (Pope and 
Fi.Vmixg), T., 1916. 

inzylidene-ii-phenetidine hydrochlor- 
ide and its nitro-dcrivatives and their 
livJrocliloridas (Poi'E and Fleming), 

T., 1915. 

inzyl wfthioanilinocyanomalonic acid , 

etiiyl ester (RirHEM.VNN), T., 627. 

kayl'vahioanilinomethanetricarb- 

[ |oxylic acid, diethyl ester (Rlhe- 
pSASN), T., 625; P.“, 63. 

js acetylamiuophenylarsinic acid 

lid its sodium salt (Pvman and 
KY.vouis), T., 1185 ; P., 144. 
2^ttcetyIaminotolyl-6-arainic acid 

id its sodium salt (Pyman and 
kv.s'olds), T., 1183 ; P,, 11.3. 

/' aminophenylarsinic acid and its 
K.iiim and liarinm salts (Pym and 
KYNonm), T., 1184 ; P., 144. 
li 2 aininotolyl-5-arsiiiic acid and its 
hhiim .salt (Pyman and Reynolds), 

F" ; P, 143. 

Mcyano-2-hydroxyindene and its 

gits ,Muui:e and THOiiPE\ T., 178. 

gydroxypyridyicarbamide (Mills 

M \\i DHOW..), T., 1382; P 174 

J'cductinn 

Vi cat boil monoxide, and the 

..f the B«b„«de’(BTlEE)! 


, ; Bismuth ion, bivalent, existence in 
aqueous solutions of a (Denham), 
T,, 833 ; P., 76. 

Bis -2:4:6- ^r/nitropheuyl -ict-phexiyleiLe- 

diamise (Mobqan and Mickle- 
thwait), T., 609. 

Bis -m- and -j?-nitrosoacetaiiilides ' 
(Cain), T., 682. 

Bisteiazoacetic acid, ethyl ester 
(toRSTER, Fierz and Joshua), T 
1073 ; P.,102. 

l:2-Bi8triazoethane and the action^ 
of magnesium phenyl bromide on 
(Forster, Fiepjj, and Joshua). T 
1071; P., 102. 

Books, gift of, from Sir Henry E 
Roscoe, P., 278, 289. 

Boron thiocyanate (Cocksedge) T 
2177; P.,270. 

Brazilein and its derivatives {Engels, 
Perkin, and Robin.son), T. 1115 ■ 
P., 148, 

m ethylation of (Engels, Perkin, 
and Robinson), X-, 1131. 

Brazilio acid, constitution of (Perkin 
and Robinson), T,, 502. 

Brazilin and haeuiatoxylin and their 
derivatives (Engels, Perkin, and 
Robinson), T., 1115 ; P., 148. 
constitution of (Perkin and Robin- 
son), T., 489 ; P., 54. 

Brazilinic acid, .sjm thesis of (Perkin 
and Robin.son), T., 489 ; P., 54. 
Bromides, delicate test for, alone, or in 
solution with chlorides (Jamieson) 
P.,144. 

Bromine absorption of unsaturated com- 
pounds, app iratus for the determina- 
tion of the (Cross LEY and Renouf) 
T., 648. 

Burette, gas new form of (IItll), T.. 
1<857 ; P., 210. 

Burettes, gas, a combined stopcock and 
capillary connecting tube for (Hill), 
P., 95. 

Butanedicarboxylic acids. See Adipic 

acid and wc^Piopylinalonic acid. 

Butane aK77-tettacarboxylic acid, S- 
hydroxy- (Simonsen), T., 1781. 
ButaEone-2 {jwthyl cthijl ketoju) azo- 
iiiiides of (Forster and Fierz), T. 

669 ; P.,54. 

waButyl arsenite (Lang, Mackey, and 
Gortner), T., 1367 ; P., 150. 

C. 

Cadmium oxide, velocity of reduction of, 
by carbon monoxide and the existence 
of a snboxide (Brislee), T., 154. 
Cadmium ion, univalent, 'existence in 
aqueous solutions of a (Denham), T . 
833; P,, 76. 
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CmdoJii iodate and ^iodate, sp^ific; j 
CTayity and solubility 
T.,16. V : \ ^ ^ 

nitrate, 'crystallisation of (Jones), T., ^ 
1743 ; P.,196. 

trithionateand its monohydrate (Mac- 
KENZiE and Marshall), T., 1736; 

.. . . 

Csssiuiu and Arubidiuni, estimation or 
(Mackenzie and Marshall), T., 
1738; P.,200. 

Calcium carbonate, polymorphism ot 
(Barlow and Porfi), T., 1528; 
P., 193. 

reaction of, with chlorine water 
(Richardson), T., 280. 
nitrite, molecular volumes of (RAy), 
P.» 240. 

oxide {lime), solubility of, in water 
(Moody and Leyson), T., 1767 ; 

I’m 202. 

Camphor, absorption spectrum of (Hart- 
ley), T., 961 ; P., 120, 
mercury derivatives (Marsh and Stru- 
thers), P., 267. . 

. double salts of, with potassium iodide 
and mercuric iodide (Marsh and 
Struthers), P., 266. 

Camphor, a-hromo-, action of amyl 
nitrite on, in presence of sodium 
ethoxide (Clarke, Latworth, and 
■Wkchsler), T., 40. 
imino-, action of formaldehyde on 
(Forster and Holmes), T., 250 ; 
P. 9. 

nitro-, influence of impurities on the 
mutarotation of (Lowry and 
Magson), T., 107. 
action of carbonyl chloride in arrest- 
ingisomeric change in (Lowry and 
Magson), T., 119. 

Monitroso-, action of diazomethane on 
the two modifications of ( F orster 
and Holmes), T., 242 ; _P., 8. 
interaction of, with p-nitrohenzyl 
bromide and chloride (Forster and 
Holmes), T., 248 ; P., 8. 

A^-ethyl ether of (Forster and 
Holmes), T., 251 ; P., 9. 
rf-Camphor, sulphur derivatives of, and 
. their rotatory power (Hilditch), T., 
1619 ; P., 195. 

Camphorq.uinoae, action of hydrogen 
peroxide on (Forster and Holmes), 
' T 252 * P., 9. 

Carbamide and ammonium eyanate, iso- 
merism of (Patterson and McMil- 
lan), T., 1050 ; P., 135. 

Carbamides, thio*. See Thiocarbamides. 
CarbaniUde.‘ See s-Diphenylcarbamide. 
Carbides, formation of some (Pring), 
T.. 2101 : P.. 240. 


Carboiij^.ap^taa for experiment. 

. temperatures and Dtessn^^ 

‘(ThBELEALL), T., 1333 ;P 
' direct union of, v with hydioeen 
and CoWAEoy. T., 1975 
reducibility of maguesicm oxiT/i 
(Slade), T.. 327', P., 29. '*'! 

Carbon oxides, chemical action of radiim 
emanation on (Camehox and w ^ 
SAY), T., 981; P.,132.‘ 

(imxide, dedomposition of, w .i 
silent electric discharge (Holt\ p 
271. _ _ '■ •’ 

Carbonyl chloride, action of, as an awent 
for arresting isomeric change (LotI dv 
and Magson), T., 119. ^ 

Carbonyldioxybeuzene, formation Df 
(Barger), T., 566. 
3:4-Carbonyldioxybenzoic acid and its 
methyl, phenyl, and methoxyphenyl 
ester.^, chloride, and anilide (Raug£k 
T., 568. 

Carbonyldioxymethylthionaphthcc, d{. 

chloro- (Barger and Ewixs} ]■ 
2090. ' ■’ 

o-3:4-CarboiiyldioxyphenyletIiaiie, oB. 
rf-^chloro- (Barger), T., 2084; P 
237. 

a-3:4-Carbonyldioxypbenylpropaiie, afl. 

dmhloro- (Barger), T., 2085 ; P., -23;, 
Carbonyldioxytbionaphtbeu, 4;51or5:6)-, 
l:2-rfwhloro- (Bargee, and Ew[>;.si, 
T., 2087. 

Carboxy-o-acetylglutaric acid, ethyl 
ester, synthesis and liydrolysfe of 
(Simonsen), T., 1786. 

)9-CaTboxy- 5-ace tylvaleric acid and its 
oxime and semicarbazooe (Met.tiki-m 
and Perkin), T., 1427. 

2-C arboxy-4. 5- dimetboxyphenylacetic 
acid, preparation of {Prekis and 
Robinson), T., 516. 

Carboxyethylthiocarbimide and the ac- 
tion of dipheuylamine on (Dixon and 
Taylor), T., 697 ; P., 74. 
2-Carboxy- 6 -metboxypbenoxyacetic acid 
(Engels, Perkin, and Robinson), 
T., 1146. 

synthesis of (Perkin and Robinson), 
T., 504, ^ 

a- C arboxymetbyl-ah'dipbeeyBw®'^®^®' 
amide, preparation of (Dixo.s aiid 
Taylor), T., 697 ; P.. 74. 
Carboxymetbyltbiocarbimide and thea^ 

tinn of diphcnylamme on (Dixon 
and Taylor), T., 696 ; P-, 74. 
Carvestreue dihydrobromide and ai: 
hvdyochloride, formation of 
and Perkin), T., 1888. xvit i 

T., 1876; P., 228. 
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C^“Stnd ET*8ATr)V'T.,ri021J, 
^^vativcs metbyleue etfcere, 

^nuch^ 0» 

i.t^n^rliiionyl chloride and of 
' r.fto.>phorns pentachlonde on 
Bakoeb},T., 563; P., 50. ■ 

of thionjl cUoride on (Bab- 
f.EU and Ewins), T., /35 ; P., 


See under Affinity, 


60. 

Cbemical change. 
rht'iDical. 

eoi stilutioD, and absorption spectra, 
relation between (Baly and 
Desch), T., 1747; P.,173; (Baly 
nnd Schaefer), T,, 1808 ; P., 
207 ; (Baly and Tuck), T., 1902 ; 
P., 223 ; (Baly and Mabsden), 
2108 ; P., 235 ; discussion, P., 
236 ; (Baly, Collie, and Wat* 
son), P.> 268. 

relation of, to colour and fluorescence 
(Sir.BEKRAD and Roy), P., 204. 
and colour of azouicthiue compounds 
(Pope), T., 532 ; P., 24 ; (Pope 
and Pleming), T., 1914 ; P., 
228. 

and dielectric constant, relation be- 
tween (Stewart), T., 1059 ; P., 
124. 

and physiological action, relation 
between, in certain substituted 
aminoalkyl esters (Pyman), T., 
1793 ; P.,.208.^ 

and viscosity, relation between (DuN- 
STAN and Thole), T., 1815 ; P., 
213 ; (Dunstan and Stubbs), T., 
1919 ; P., 224. 

effect of, on the optical activity of 
nitrogen compounds (Everatp), 
T., 1225 ; P., 148. 
effect of, on the rotatory power of 
optically active ammonium com- 
pounds (Jones and Hill), T., 
295; P., 28. 

effect of, on the rotatory power of op- 
tically active nitrogen compounds 
(Everatt and Jones), T., 1789: 

■ P., 212, 

dissociation and dynamics. See under 
Affinity, chemical. 

Chlorination, electrolytic, of the salts of 
organic acids (Inglis and Wootton). 
T.,1592 ; P., 174. 

Chlorine and hydrogen, relative atomic 
weights of (Gray and Burt), P.. 
216. ^ ’ 
water, reaction of, with calcium car- 
bonate (Richardson), T., 280. 


CUoroooctoiL from Uganda, a new isomer-. . 
ide of yanillin^ from (Goulding ani^ 

' PELLY)j P., 62. ' - 

A-ClilorDlijdrih, Mte of hydrolysia of, by 

, water and by alkali, and the influence 
of neutral salts on the reaction velo- 
city (Sbnter), P., 89, 

Cholestenone and its oxonide (Dob^ 
and Gardner), T., 1328; P., ]73. 

Cholesterol, action of fused potassium 
hydroxide and of hydrogen pe^ 
oxide on (Pickard and Yates), 
T., 1678 ; P., 121. 

ozonide of (Dor^e and Gardner)/' 
T., 1331 ; R, 173. 

Cholesterol group, contributions to the 
chemistry of the (Pickard and Yates), 
T., 1678, 1928 ; P., 121, 227. 

Chromium mq-i^oxide, reduction of, by 
carbon (Greenwood), T., 1488; P„ 
188. 

Chromous chloride, preparation of 
pure, and its hydrates (Rich), P., 
215. 

Cinnamic acid, alkaloidal salts, and their 
optical activity (Hilditch), T. , 703 ; 
P.*61. 

Cinnamic acid, bornyl and menthyl 
esters, optical properties of (Hil- 
ditch), T., 1. 

menthyl ester, oMical rotatory power 
of (Hilditch), T. , 286. 

Cobaltinitrites, studies on the (Cunning- 
ham and Perkin), R, 212. 

Colloidal solutions, viscosity of (Faw- 
sitt), T., 1004 ; P., 121. 

Colour and constitution of azomethine 
compounds (Pope), T., 582 ; P., 24 ; 
(Pope and Fleming), T., 1914 ; P,, 
228. 

and flnorescence, relation of, to consti- 
tution (Silberrad and Rot), P., 
204. 

in the triphenylmetliana series, cause 
of (Green), P., 203. 

Colouring matters of the stilbeue group 
(Green and Baddiley), T., 1721 ; 
R, 201. 

Co-ordinated compounds, constitution of 
(Briggs), T., 1564 ; P., 94. 

Copper, interaction of, with nitric acid 
in presence of metallic nitrates 
(Rennie, Higgin, and Cooke), T., 
1162; P.,141. 

direct action of radium on (Perman), 
T., 1775 ; R, 214. 

Copper alloys, colorimetric method for 
the estimation of small percentages 
of iron in (Gregory), T., 93. 

Cupric salts, colour of, in aqueous 
solution (SiDGWiCK and Tizard), 
T., 187. 
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Ckiprostanone and its oxime, semicarb- 
azone, and phenylhydrazirie compound^ 
(DorSe and Gabi>NER), T.,*1628 ; P.^ 
196. ' 

CoproBterol (DoniftE and Gardnek), T., , 

• 1625 ; P., 196. 

if<-Copro»teroland its acetate and benzoate 
tDoR^E and Gardner), T., 1630 ; P., 

196. 

Conmarin and thio-, and their mercnri- 
chlorides (Clayton), T., 525 ; P. , 
'26. 

Conmariii, 6- and 7-chloro-, formation 
of (Clayton), T., 2021. 

ConmarinB and thio-, residual affinity of, 
as shown by their additive com- 
pounds (Clayton), T,, .524 ; P., 
26. 

formation of (Clayton), T., 2016 ; 
P., 229. 

'O-Cresol, 3-bromo-, 3-liromo-5-nitro-, and 
its potassium salts, and 5-hronio-3- 
nitro-, potassium salts of (Rorertson), 
/:'T„ 789; P., 73. 

■p-CreBol, condensation of, with epichloro- 
hydrin (Boyd and Marlk), T., 839 ; 
P., 92. 

m- and ^-Cresol methyl ethers, sulphina- 
tion of (SMrLER and Le Ro.srignol), 
T., 756. 

Crystal form of halogen derivatives of 
open-chain hydfocarhons witli refer- 
ence to the Barlow-l’ope theory of 
structure (Jaeger), T., 517 ; P.j 
29. 

See also Polymorphism. 

Crystallisation, spontaneous, the tem- 
jieratures of, of mixed solutions 
and their determination by means 
of the index of refraction (Isaac), 
T., 384 ; P., 30. 

of solutions of some alkali nitrates 
(Jones), T., 1739 ; P., 196. | 

of substances which form a con- 
tinuous series of mixed crystals 
(Miers and Isa.yc), T., 927 ; P., 
125. 

«^*CTimeneazo-orcinol, 6-hronio- (Orton 
and Everatt), T., 1020. 
j^-Ciimeiie-4-azore8orciEol, 6-bromn- (Or- 
ton and Ever.att), T., 1019. 

^-Cnmenol, coumarins from (Clayton), 

• T., 2020. 

l.^>Cninyl-2-methylbenziminazole, 4:7- 
c^rnitro-6-hvdi'oxy- (^Iicldola and 
Hay), T., 1677. 

Cupric salts. See under Copper. 

Cyauates, thio-. See Thiocyanates. 
Cyanides. See Metallic cyanides. 
ta:>Cyaniue dyes, optical and sensitising ; 
properties of (Sheppard), P., 134. i 



" (Pyman), T., 2077 ; P., 0 ^ 4 “' 

Dehydrocholestaiiedionoi ’ for^u.i , 

diol}f formation of 
Yates), T., 1684 ; P., 12], ^ 
Dehydrositostanedionol, Velivti 
stenedione and its nhenvlhv/i 

and Dehydrositostaaedione 

dioxime (Pickard and YatpJ ? 

1931 ; P., 227. 

Dehydrositostaaetriol and its m-] 

rivatives (Pickard and t" 

1930; P.,227. 

Density, epparnto for (ictenninin. 

See Pyknometer. ® 

of solids, use of the iiu«„.h,|„ 
tor the measurement of 1 
Evans), T., 1442; P.. iss 
Dextrose derivatives, coiistitutinn rt 
(Irvine and Gilmour), t 14 %^ 
P., 186. ’ ■’ 

Diacetanilide, 5-inbromo- and o.cj- 
chloro-4-nitro- (Smith and Ortov]' 
T., 1250. 


Diacetanilides, formation of (SMiTir nO 
Orton), T., 1246; P., 132 . ' 
Diamond, summary of iiifonnahon as to 
the artificial production of (Tiipn 
fall), T., 1351 ; P.,131. 
Ditsoamyl sulphoxide, preparation of 
(Gazdar and SiiiLEs), T., 18-:34 • P 


Diazohenzene {be/itzenediazoniim) broin- 
ide, preparation of (Chattwvw'' 
T. , 959. 

chloride, rate of decomposition of 
(Cain and Nicoll), P., 282. 
p-Diazoiminobenzene, derivatives of 
(Morgan and MiCKLETHw.Airi, ]' 
602 ; P., 48. 

Diazomethane, action of, ou the two 
modifications of isoniti-osociuiiphor 
(Forster and HolmrsI, T., 212; 
P., 8. 

action of, oil hydroxyazo-comjiomi'ts 
(Smith and Mitchell), T.. S12 ; 

P., 70. 

Diazonlnm bromides, new general metliod 
of preparing (Chattaw.ly), T., 
958; P.,93. 

jncrbromides, constitution of (Chatta- 
w.ay), P., 172 . 

salts, quantitative conversion of 
aromatic hydrazines into (Ch atta- 
way), T., 852; P., 74. 
reaction of, with mono- and di- 
hydric phenols and with nap- 
thols (Orton and Everatt), 1., 
imn : 118 . 
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‘^tudyof, in the diphenyl 
piazo reactio MickleiJwait), . 

^ ‘ 1 1 lI' )tohicncdiazoniuvi) brom- 
piazoto*uta preparatiou of 

See BeuMl. 

Slbcnwyl^ s« 

T'%6:r.. IIP. 

,p^beiizoyloiy-l:4-diethylpiperaziiie 

' , ,,^'(^.vUiitive salts and physiological 

:;:’;t:^rvMAN), t., nos ; p., sos. 

fi^Dibenzoyloxydiethylpropylamine 

,n<i its adJitive salts and physiological 
SlPVMAN), T., 1794; P.,208. 

evDihenzoyloxydimethylpropylamme 

atul its udditive salts and physiological 

Son (Pymax), T.. 1794 ; P., 208. 

K Dibenzoyloxymethyldiethylamuie 

■ '.ird its additive salts and physiological 

;.timi (Pymax), T., 1794 ; P., m 

97 -DibenzoyIoxy-l‘propylpiperidino 

-ni,i its additive salts and physiological 
;:tion{PYMAN), T.,1794: P.,208. 
..e^J-Dibenzoyloxytriethylamine and its 
-idditivc salts and physiological action 
.pvMANh T., 1794; P., 208. 

Dibenzvl diseleuide (PiiicE and Jones), 


Jisnliiliide, preparation of (Price .and 
Thvr.ss), T., 1399. 

svlidioxidc, preparation of (Gazdar 
rnid Smiles), T., 1835 ; P., 216. 
Dibenzylethyl-silicol and -silicyl oxide 
iKoiJi.'^ON and Kippinc), T., 449 ; P., 


OibenzylBilicols, a- and /B- (Robison 
and Kiiting), T., 448 ; P., 25. 

Dibenzylsilicon diehloride (Robison and 
Kiitino), T,, 451 ;*P., 25. 

[libenzylsilicone and its ter molecular 
coiDjiound (Robison and Kipping), 
T., 439 ; P., 25. 

Sicamphorylarsinicacid and its cadmium 
aud silver salts and chloride (Morgan 
and Micklethwait), T,, 2144; P., 
■268. 


h4;3':4'-Dicar'bouyldioxybenzil( Barger 
and Ewins), T., 737. 
t:4 ; 3' :4' -Dicarbonyldioxy - aa - d ^'chloro - 
deoxybenzoin (Barger and Ewixs), 
T., 736. 

l:4;3';4'-Dicarbonyldioxy-a)8-rfi* and 
•L t /vf-chloro-s-diphenylethane ( Bar- 
oKRand Ewins), T., 740. 
licarboxyglutaric acid, ethyl esier, 
preparation of (Simonsen), T. , 1784. 
lifV/carvestrene, synthesis of (Fisher 
and Perkin), T., 1892, 


\ Dicholesteryl ether, oxidation of (Pick- 
AgjD and Yates), T., 1682; P., 121. 

^pielectricbonBtant. See under ElecUt)- 
chemistry. * 

.^:4rD|||t]iaaolpiperazine and its additive 
salts (Pyman), T., 1802 ; P., 208. 

4;4'-Diethoxydiphenyl sulphoxide, pre> 
paration of (Gazdar and Smiles), 
T., 1835; P., 216. 

Diethoxy pyridine, rfibromo- and di- 
chloro- (Sell), T., 1996, 1999 : P,^ 
225. ^ ^ 

Diethyl disulphide, preparation of (Price 
and Twiss), T,, 1399. 

Diethylaminoethyl phthalate and its 
additive salts (Pvman), T., 1804 ; P. 
208. 

Diethyl ketone, reaction of, with mef^ 
enric iodide in alkaline solution 
(Marsh and Struthers), P., 267. 

Diglycollic acid, rffthio-, and its estefs 
(Price and Tvviss), T., 1645 ; P.,198. 

Di-A^-cyc/ohexeneaeetic acid, a*cyano-, 
methyl ester (Harding, Haworth, 
and Perkin), T., 1957. 

Dihydrobenzenes, substituted (Crossley 
and Renouf), T., 629 ; P. , 59, 
j Dihydrobrazilinic acid, lactone of, 

I synthesis of (Perkin and Robinson), 
T., 489 ; P., 54. 

DihydroiiocarveBtrenol ( 
j (8)) and its nitroftichloride, synthesis 
I of (Flsher and Perkin), T., 1887; 

' P., 228. 

: Dihydro dicyc^opentadiene, nitro-, nitrite 
of, iiitrohydroxy-, and its sodium salt 
and i|/-nitrol, and iiitroisonitroso- 
(Rule), T., 1561 ; P,, 175. 

Dihydrohsematoxylinic acid, lactone of, 
synthesis of (Perkin and Robinson), 
T,, 489 ; P., 54. 

Dilactylic acid, «- and i8-rf7thio-, and 
their esters (Price and Twiss), T., 
1645 ; P. ,198. 

Dimethoxyanthraquinone, inhydroxy- 
(Bentley and Weizmann), T,, 438 
P., 52. 

l:4-Din^ethoxybenzene. See Q.uinol di- 
methyl ether. 

o-Dimethoxybenzoin, alkylation of 
(Irvine and McNicoll), T., 1607 ; 
P., 192. 

2':4'-Dimetboxybenzoylbenzoic acid, 
preparation of (Perkin and Robincson),' 
T,, 510. 

2:4-DLmethoxybenzoylpropionic acid and 

its methyl ester, and the condensation 
of the ester with ethyl oxalate (Perkin 
and Robinson), T., 506. 

2;4-DimethoxybeiizoylpyrTivic acid, ethyl 
ester, preparation of (Perkin and 
Robinson), T., 505. 
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2's4'*Dini6tllOA^uaiubjrliddJlG&C6t0ph.6Il' 
one, 2-hydroxy-, and action of 
liydrocljloric acid on, audits potassium ■ 
derivatiTe (I^rkin, Robinson, and 
Turner), T-, 1109. ^ % 4 . 

6 ; 6 -Diznetlioz 7 - 2 'hen 2 ylidene- 1 -Kydr' 
indone, 2':4'-dihydroxy- (Engels, 
Perkin, and Robinson), T., 1154. 

5; 6-Diinethoxy-2-chloromethylene- 1- 
hydrindone (Engels, Perkin, and 
i; Robinson), T., 1153. 
■5:6*Di3nethoxy-2'hydroxymethylene-l- 
hydrindone (Engels, Perkin, and 
^pOBINSON), T., 1153. 

4' :6'-Dimethoxy-2:3-iiidenohenzo- 

pyra]iol(l:4) and 7-hydroxy-, salts of 
^(Perkin and Robinson), T., 1103. 
^4'-Dimethoxy -4: 3- indenobenz opyr anol 
(1:4), 5'-hydroxy-, salts of (Engels, 

. ; Perkin, and Robinson), T., 

41147 . 

t- j^Bimetlioxyplienyl sulphide and sulph- 
' oxide (Smiles and Le Rossignol), 

" T., 760. 

2':4'-Dimethoxy-2-pheiiylhen2opyranol 
(1:4) salts (Perkin, Robinson, and 
4 . Turner), T., 1114. 

'■ 2:2''Diiiiethoiy8tilbeiie, 4:4'-c?initro- 
(Green and Baddiley), T., 1724; 

: P., 202. 

3:6-l)imethoxytetra-ani8yltetrahydro- 
fnran, 2-hyilrosy- (Irvine and 
McNicoll), T,, 1603 ; P., 192. 
3:5-Diiiietlioxytetraphenyltetrahydro- 
fnran, 2-bydtoxy-, and its triacetyl 
dfrivative (Irvine and McNtcot-l), 
T., 955 ; P., 119, 

4'I)imetliylamiiioazobenzeiLe-4tarsonic 
acid and its sodium salts (Barrow- 
cliff, Ptman, and Remfry), T., 
1898. 


Irl-Dimethyldihydroreaorcmeth.i u 

prep^tion and reduction 
ley and Ebnquf), T., 640 ^ 

3)iinethylethyl«!pc/oliexeaoue 

of (Crossley ahd Cijiustl) S , 
l:l’Dimethyh^c7ohexane (l;].,;'’ 
hexakydrohmzene)^ 2 :3 ; 5 -R tl 
(Crossley and Rekouf) T 

l:4-Dimethylcyc7ohexau-2-iG6 ’ ay • 

semicavbazone (HARrnve 
and Perkin), T., 197o! ’ ' 

l:l-Dimetliyl-A*-cyc7oh6xene (i.ij. 
'imthyl-AMetmhydrohenzniA I 
oxy- (Crossley aud Hesocf) 


acewc acia, einyi ester, and iu semi 
carbazone (Crossley and ftrrt.v . 
P., 130. ^ULI\G;^ 

j8C-Dimethyloctan-€-oaoic add oxw 

;?-nitrophenylliydTazone,andsemicart 

azone of (Clarke, LArwopjn 
Wechsler), T., 37. ’ ^ 


4:9-Dimethylphena2iiie 2:7-l3i8arBMuc 

acid (BARROWCLIFP, Pymav and 
Remfry), T., 1901. ’ “ 

03-Dimethylpropane, ^c^rnbromo-.mstal 
form of (Jaegeh), T, 520*'' P 
29. ’ ■' 


Dimethylpropylc?/c7ohexenoiie, synthess 
of (Crossley and Gilling), P., 281. 

1 :1 -Dini6thyl-5-propyl- At<^rfohMenoae- 

3 and its semicarbazone (Cp.osslkt 
and Gilling), P., 130. 

2:2'- Dimethylstilbene, 4 :4'-(/initro. 

(Green and Babthlet), T, 1721 • 
P., 202. 

1 : 1 -Lime thy l-A^-tetrahydiobeazene. See 
1 ; 1-Dimethyl- A^-eyc7yliexene. 
4:7-Liinetb7ltbiocoumariii and itsraer- 
curichloride (Clayton), T., 529 ; P., 


Dimethylaminobenzeneazo-a-naphlhol 

and its hydrochlorides, platini- 

, chloride, methiodide, acetyl and ben- 
zoyl derivatives, and ethyl ether and 
its dihydrochloride and platini- 

chlorides (Fox and Hewitt), T. , 341 ; 
P., 6. 

i-Limethylamino 2 -henzeneazotolnene- 
S'-arsonic acid and its sodium salts 
(Bakrowcliff, pYMAN,and Remfry), 
T., 1899. 

Dimethylbrazilein (Engels, Perkin, 
and Robinson), T,, 1132. 

4:7-Limethylconmarin and its additive 
salts, oxime, and phenylhydrazone 
(Clayton), T., 528 ; P., 26. 

Limethylconmarins, 6:7-, 6:8-, and 5:8-, 
formation of (Clayton), T., 2018. 

1:1- Dimethyl- A‘'^:^-dihydrohenzeae and 
A^-^-dihydrohenzene (Crossley and 
Renouf), T., 629 ; P,, 59. 


26. 


a~^Ha^ -Dinapithacridine, 7*bromo-, 
and its additive salts (Seniee and 
Austin), T., 66. 

3— CHi^ -Dinaphthacridinefl, attempt- 
ed synthesis of (Senier and Acstik), 
T., 63. 

;3j8- Dinaphthyl, absorption spectra ot 
(Homer and Purvis), T., 1321 ; P., 


L- O', -wt- ,aDd -p-nitrobenzyl disnlpbides, 
preparation of (Price and Twiss}, 1., 
1403 ; P., 185. . , 

Lcyc^opentadiene, action of nitrous gas 
on (Rule), T., 1560 ; P., 175, 

inhenanthracridine, preparation 0 
(Austin), T., 1764 ; P., 200. 
iphenetyl sulphoxide. See 4,4 -b 
flthoxvdinhenvl sulphoxide. 



2307 


INDEX OF SUBJECTS. 


‘ ’i'^r’Tihoxide, 4;4'**ainino', pre- 
’'CIo>ror(SDAE .ndSUI.ES). T^^^^ 

I . p oi(j. r ’ . 

.^irr.rXWS: 

4xXiS;“s,l 

p 1*^9 

,. i.„v!aTtiie, Aiytebromo-p-hydroxjr-, 
of (Smith and Oeton), 

T 1250. 

hviiroxy-, brominatioii of (Smith and 
' OiiTos),'r„314; P.,27. 
]iptettylamiae-o snlphonic acids, rfi- 
Sitrc , and their salts (Smiles), P., 
14". 

. niDiieiiylcarbamide and its p-mmw-, 
and /n-chfpro-derivatives (Young 

. and Dunstan), T., 1057 ; R, 136. 
Dicheayl-a-disulplioiie (Hilditch), T., 

1526 ;P.i 192. 

! Diphenylethylene. See Stilbene. 
Diphenylethylsilicyl chloride and oxide 
(Maksden and KipriNc), T., 207 ; R, 
12 . 

Diphenylhesatriene, and allied hydrocar- 
bons, synthesis and refractive power 
of, and itshexabromide (Smedley), T., 
372. 

Diphenylmethane, oxidation of (Law 
L d Perkin), T., 1637; R, 195. 
Z:6-Diplieiiyl-4 pyrone and its pktini- 
cliloride (Kuhemann), T., 434 ; R, 


Diphenyl series, stndy of the diazo-re- 
action in the (Morgan and Mickle- 
TiiWAiT), T., 614; P., 51. 

1 : 3-Dip1ienyl>2-tliioharl)itiiric acid, 5- 
inono* and -tZi-broTno-, preparation of, 
an<l the estimation of bromine in 
(IVhiteley), R, 288. 

Diselcnides, preparation of (Price and 
Jones), R, 134. 

Dispersion. See under Photochemistry. 

Distillation, vacuum, a simple manome- 
ter for (Gerhard), P., 51. 

Disulphides, preparation of (Price and 
Twiss), T., 1395, 1401, 1645 ; P., 
179, 185, 198. 

a-Disnlphones, aromatic (Hilditch), 
T., 1524 ; R, 192. 

s-Di ^) tolylcarhBinide( Y oung and Dun- 
STAN), T., 1058 ; R, 136. 

Di-p-tolyl-o-disulphone (Hilditch), T., 
1526 ; R, 192. 

Dixanthyl derivatives, new (Silberrad 
and Hoy), P., 205, 

Di-p xylyl-a-disulphone (Hilditch), T.% 
1527; R, 192. 


Dynamic Uomerism. See under AfiSnity, 
chemical. 


1. 

the proteins of (PlimmeR), 
T., 1500 ; R, 190. 

Electrochemistry : — 

Electrochemical equivalents, use of 
the micro- balance for the determina- 
tion of (Brill and Evans), T.,^ 
1442 ; R, 186, 

Dielectric constant and chemical 
constitution, relation between ' 
(Stewart), T., 1059 ; P., 124., 
apparatus for determining the, of 
organic liquids (Stewart), T., 
1062 ; P., 124. 

Electrode, hydrogen, cnomalous be- 
haviour of the, in solutions of lead 
salts (Denham and Allmand), T., 
424 ; R, 14. ^ 

Electrolytic chlorination. See (Chlor- 
ination. 

conduction, examination of the con- 
ception of hydrogen ions in (Lap* 
worth), T., 2187 ; P., 275. 
dissociation of the polyiodides of 
the alkali metals and ammonium 
radicles (Dawson and Jackson)i 
T.,2()63; P„213. 
conductivity and viscosity of aqueous 
solutions (Green), T., 2023, 2049 ; 
R, 187. 

Electron, the, as an element (Ramsay), 
T., 774; R. 87. 

Ionic mobility, elucidation of the con- 
nexion between, and the fluidity of 
the solution (Green), T.,2049 ; V., 
187. 

Element, new tin-group, in thorianite 
(Evans), T., 666 ; R, 60. , 

Emulsin, hydrolysis of amygdalin by 
(Auld), T., 1251, 1276 ; P., '97, 
181. 

Epichlorohydrin, condensation of, with 
phenols (Boyd and Marle), T., 838 ; 
P., 92. 

Ester catalysis (Fitzgerald and Lap- 
worth), T., 2163; P., 274. 

Ester hydrolysis (Lap worth), P., 152. 

Esterification, theories of (Lapworth), 
P., 152. 

Esterification constants of the normal 
fatty acids (Sun BOROUGH and Gittins), 
T., 210;R,14. 

Esters, formation and hydrolysis of 
(Fitzgerald and Lapworth), P., 
163. 

See also Aiiiinoalkyl esters. 

Ethane, thermal decomposition of (Bone 
and Coward), T., 1197 ; R, 167. 
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Ethane, bistriazo -derivative of (Forster, 
Fiedz, and Joshua), T.,,1070; P., 

f02. 

Ethanediearboxylie acid. See Methyl- 
malonic acid. 

Ethers, formation of, from compounds 
of the benzoin type (Irvine and 
McNicoll), T., 1601 ; P., 191. 

Ethozide, lead, formation of (Perkin), 
P., 179. 

6-Ethoxy-l:l-dimethylhezahydrobenz- 
ene, 3-hydroxy-, and the action of 
hydrogen bromide on (Crossley and 
Rbnouf), T., 642. 

S-Ethozyindene, 3-cyano-, formation of 
(Moore ariff Thori’e), T., 177 ; R, 
13. 

Ethozyphenyl-. See Plienetyl-. 

Ethyloatechol, rfmhloro-, cyclic carbon- 
ates of (Barger), T., 2081; R, 
237. 

Ethylene, thermal decomposition of 
(Bone and Coward), T., 1197 ; P., 
167. 

Ethylene, fo7miodo-, crystal form of 
^ (Jaeger), T,, 523 ; 29. 

^.Bthylenedicarhoxylio acids. See Fu- 
maric acid and Maleic acid. 


F. 

Fenchone, comparison of, with n-mcthyl- 
camphor (Glover), T., 1285 ; R, 
151. 

Fermentation, studies in (SluUOr), T., 
217 ; R, 11. 

alcoholic, the mechanism of (Slator), 
T., 217; R, 11. 

Ferro-alloys, production of (Green- 
wood), T., 1496 ; P. , 189. 

Flnorene, oxidation of (Law and Per- 
kin), T., 1637 ; R, 195. 

Flnorene, 2-araino-, and its reactions 
(Austin), T., 1765 ; R, 200. 

N-o 

Flnorene- | -naphthacridine, prcpara- 
CH-3 

tion of (Austin), T., 1766 ; P., 

200 . 

Plnorescence and colour, relation of, to 
constitution (Silbekrad and Rov), 
P., 204. 

of platinocyaiiidcs (Levy), T., 1446 ; 
R, 178. 

Formic acid, ethyl ester, saponification 
of, by water in presence of acids as 
catalytic agents (Latworth), P. , 
100 , 

Fumaiic acid, alkaloidal salts, and their 
optical activity (IIiluitcr), T., 704 ; 

P., 61. 


Fnroin, alkylation" of 
Mo'^GLl), T., 1608 ; ^ 


Gallic acid, electrolytic ociilqt;.<. , 

G. and F. M, rmuvfL™ « ;i 
P., 149. ’ •' 

action of reducing agetd<! rn 

and Hodgson)??:, 272 

Gas, measurement of a iinrYir™ 
chemical change in a 
Chapman), T., 1638 ; p? 

Gas burettes. See Burettes. 

Glucose. See Dextrose. 

Glucose-anilide, preparation, .alWi.^; 
and mutarotation of (Iiivixp f. 
MOUR), T., U34 ; P., 

Glucosehydrazone, constitution of 'h 
vine and Gilmouu), T ii->q "n 
186. 


Glucoseoxime, preparation and allok 
tion of (Irvine and Gaiionpi t 
1435 ; R, 186. •' 

Glyceryl diphenyl ether (IIoyd at.] 
Marle), T., 840 ; 92. 

di-;j-tolyl ether (Boyd ’and jfAm- 
T., 839 ; P., 92. 

Glycine {ami'iioncdic add), coinknsa- 

tion of, with aminopinenedicavWwiic 
acid (Godoen), T., 1172; lu." 

Gold, direct action of nKliinn on Ger- 
man), T., 1775; R, 214. 

Guaiacol, o- and p-inomo-, and d-koino- 
4-nitro-, and its potassium salts, aii4 1- 
hromo-6-nitro-, potassiura salts af 
(Robertson), T., 791 ; P., 73. 


HEBmatein and its derivatives (Enocis, 
Perkin, and Robinson), T., 1115; 
R, 148. 

methylatiou of (Engels, Perkin, and 
Robinson), T., 1140. ^ 
Hmmatoxylin and brazilin and tlirir 
derivatives (Engels, Perki.n, aul 
Robinson), T., 1115 ; P., Un 
constitution of (Perkin and Roiun- 
SON), T., 489 ; P., 54. 

Halogen carriers, use of pyridine tei 
as (Cross and Cohen), P., 15. 
Halogen compounds, organic, inter- 
action of, witli alnraininni, indiuTii, 
and thallium (Spencer and h .\i- 
lace), T., 1827 ; R, 194- 
the chemical dynamics of tlie re- 
actions between sodiuin tlnosu • 
phate and (Slator and TwrM. 
R, 286. 
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^logen 

isinp. 


salts* 

niLiaian. 


See Perlialogen^ts, 
gee Apocynu^^nria- ^ 


See*(Enaiithaldoxime. ’ 

Hv^v'ORTH, and Per- 

,o! 

il\:o^5''Hexamethoiy-^'-plieiioxy- • 

^ntenvl.'^'biityric acid and its 
ajul silver salt (Engels, 
Robinson), T., 1158. 


I .'^Hexeaeacetic acid and its nitnle 
j'n'^j.pivu, llA WORTH, and Perkin), 

1., --/' ’ -Hexeneacetic acid, a-cyano-, aud 
ix '^ rthvl ester (Harding, Haworth, 
aul r'i:KiN), T.. 1956. 

41., ,/t^Hexeaepropionic acid and its 
RilviT salt and nitrile, and ct-cyauo-, 
metlivi ester of (Harding, Haworth, 
an-l Pf.ukin), T., 1P61. 
c/"Hexylacetic acid, ^-bromo- (Hard- 
i,No flAwoRTH, and Perkin), T., 


11(60. 

t^.HeiyI-2-acetic acid, 2-bromo-l- 
]ivlr.(xv-, iactoiie of (Harding, Ha- 
\v.ii;nL and Perkin), T., 1963, 
(■//-Hexylideneacctic acid (Harding, 
H \woi:th, arid Perkin), T., 1961. 
orao olestranol (Power and Tutin), 
T, 596; P., 117.^ 

ydraziaes, aToniatic, oxidation of, by 
metallic oxides, permanganates, 
and cliromatos (Chattaway), T., 
270; P., 10. 

conversion of, into diazonium salts 
ll'iiATTAW.AY), T., 852 ; P., 74. 
^drindene derivatives, formation of, 
from o-plienylenediacetoiiitrile (Moore 
and Tiioree), T., 165 ; P., 12. 
ydrindene, iS-imino-a-eyano-, and its 
[lienylliydrazine derivative (Moore 
atiil tiiORi'E), T., 176 ; 12. 

•Hydrin done, preparation of (Moore 
and Thorpe), _T., 186 ; P., 13. 
action of bromine on (Crketh and 
Trorpf), T., 1.507 ; P., 192. 
Hydrindone, a-cyano-, and its phenyl- 
liydrazone, metallic salts, and 0 - 
benzoyl derivative (Moore aud 
Thorpe), T., 178 ; P., 13. 
formation of (Crf.eth and Tiiok^^e), 
T., 1509. 

ydrocarbon, C,8H.2y, from the action of 
niagnesmm methyl iodide on ethyl 
l-Tncthyl.A^.cyclopentene*2-carboxyl. 
ate (Haworth and Perkin), T., 597. 


HydrooarbonB,^ formation of, by the 
interaction of metals of the alnmiu' 
ium group Wth organic haloids 
(Spenceb and Wallace), T., 1827 ; 

" p.,m. . 

formation of, by the interaction of 
alkyl haloids with magnesium 
(Spencer and Crkwdson), T.’, 
1821 ; P,, 194. 

thermal decomposition of (Bone and 
Coward), T., 1197 ; P., 167, 
aromatic, relation between the absorp- 
tion spectra and cbetnieal constitu- 
tion of (Baly and Tuck), T., 1902 : 
e,, 223. 

of the benzene series, 'oxidation of 
(Law and Perkin), T., 1633; P., 
195. 

open -chain, halogen derivatives, 
crystal form of, with reference to 
the Barlow- Pope theory of structure, 
(Jaeger), T., 517 ; P., 29. 

Hydrogen and chlorine, relative atomic 
weights of (Gray and Burt)’, P., 
215. 

passage of, through a palladium 
septum, and the pressure it pro- 
duce.s (Tsakalotos), P., 208. 
direct nnioii of, with carbon .(Bone 
and Coward), T., 1975; P., 222, 
and nitrogen, chemical action of 
radium emanation on (Camebon 
and Ramsay), T., 984 ; P., 132. 
and oxygen, chemical action of 
radium emanation on (Cameron 
and Rams.vy), T., 971 ; P., 132, 

Hydrogen chloride {hydrochloric acid)^ 
conductivity and viscosity <jf 
solutions of (Green), T., 202^;: 
P., 187. 

chemical action of radium emanation 
on (Cameron and Ramsay), 1\, 
984; P.,132. 

/oxide, interaction of, with sulphides 
(G.vzdar and Smiles), T., 1833 ; 
P., 216. 

Hydrogen electrode. See Electrode 
under Electrochemistry. 

Hydrogen ions, examination of the con- 
ception of, in catalysis, salt formation, 
and electrolytic conduction (Lap- 
worth), T., 2187; P., 275. 

Hydrolysis. See under Affinity, 
chemical. 

Hydropip eroin and mHydropiperoih, 

action of thionyl chloride on (Barger 
and Ewins), T., 735 ; P., 60.- 

Hydroxy-. See under the parent 
Substance. 

Hydroxy-acid, CioHieOg, and its salts, 
from pinene (Hender.son and Heil- 
isBON), T., 289; P., 31. 
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a-Hydrozyoarbozylic acids, action of 
heat on (Le Suettb), T.,’'716 ; P., .. 
70.^ ' 

Sy^nitrous lieid. S>Ce under Nitrogen^^l: 

"--.y 

I. ■ ■ ■■ 

IminaiolcB, formation of (Melpola and 
Hay), T., 1659 ; P., 

Imino-ccmpoundB, formation and re- 
, actions of (Moore and Thorpe), T., 
165 ; P„ 12 ; (Best and Thorpe), 
P.,283. : 

Indene-S-carbozylic aoid, 2-aminO', and 
its ethyl ester and amide and their 
. hydrocblorides (Moore and Thorpe), 
T., 183; P., 13. 

2;3*IndenobenzopjTBiiol(l'.4) and 7- 
: hydroxy-, and their salts (Perkin and 
Robinson), T., 1099. 

Iodides. See Poly iodides. 

Indium, interaction of, with organic 
halogen compounds (Spencer and 
Wallace), T., 1832 ; P., 194. 
Intramolecnlar rearrangement in in- 
active substances, polarimetric study 
of (Patterson and McMillan); T., 
1041 ; P., 135. 

Iodine, liberation of, from hydriodic acid 
by halogenated malonyl derivatives 
(Whiteley), P., 288. 
solubility of, in water (Hartley and 
Campbell), T., 741 ; P., 58. 
reaction of, with phosphorous acid 
(Steele), T., 2203 ; P., 193. 

Ionic mobility. See under Electro- 
chemistry. 

Ipnranol and its diacetyl derivative from 
i feOlive bark (Power and Tut in), T., 
^^07 ; P., 118. 

' Iron, metallic, constitution of (Tilden), 
T., 1362. 

the nisting of (Tileen), T., 1356; 
P., 169. 

rust, composition of (Tii.den), T., 
1362 ; P., 169. 

Iron alloys. See Ferro-alloys. 

Iron carbide, formation of (Pring), T., 
2105 ; P., 241. 

Iro^ colorimetric method for the estima- 
tion of small percentages of, in poiiper 
alloys (Gregory), T., 93. 

Isomeric change, action of carbonyl 
chloride as an agent for arresting 
^ (Lowry and Magson), T., 119. 
Isomerism, dynamic. See under Affinity, 

, chemical. 

^ K. 

Eeten, some reactions of (Chick and 
Wilsmore), P., 77. 
polymeride of (Chick and Wilsmore), 
T., 946 ; P., 100. 


aiid|»enylhydra2one, 

. -tiottPf thb^subatoce C H 

l;. . cholesterol (Pic#rb anf K 

•V 1683 ; P.,m. ‘ 

,l-Keto-l:2-dihydrobenj!oxa2oh . 

action of aniline on fvi, *“*^ ^*»« 
. Dbnstan), T., 1056, 

Eetoiie, CgHi^j^from piiienefUpx 
SON and Heilbron), ‘f., 


31. 

Ketones, condensation of 

action of mercuric iodide on in^n , 
me solution (Marsh and’ 

ERS), P., 266. ^ 

containing the group^ -CH^fOf’U 
condemation of, with ester, i, 
ence of sodium ethnxidc {CuS’ 
Lapworth, and WECHsiaf p"; 

bydroaromatic (Crosslet and Gr, 
ling), P., 130, 281. ^ 

See also Amino-ketones 

Ketojic acid, C^H„0,,, 'ami i„ 
aiidpotaaammaalt, Irom chata,... 
(Dor^e and Gardner), T., 1530- p 

4-Keto-2-phenyliminotetraliydrothio- 

phen-3-dicarboxylic acid, ethyl ester 
and its isomeride (Rurejuvv] t’ 
627;:P.,5S. 

Krypton, density of (Moore), T. 21S1- 
P., 272. ’ ’ 


I. 

Laevnlose, fermentation of, by yeist 
juice (Harden and Young), \\ 115 . 
lead potassium ^c?’iodide, Wells’, cani. 
position and formula of (llELiiBiYl, 
P., 97. 

nitrate and sodium nitrate, tem])et- 
atures of spontaneous crystallisation 
of mixtures of (Isaac), T., 3Sl; 
P., 30. 

potassium nitrites, complex (Meld- 
rum), P., 97. 

oxides, velocity of reduction of, bj 
carbon monoxide and the existence 
of a suboxide (Brislee), T., 154. 
Lead ions, univalent, existence of, in 
aqueous solutions (Denham and All- 
mand), T., 424 ; P., 14. 
lime. See Clalcium oxide, 
lithium chloride, condnetivily »n<i 
viscosity of solutions of (Gre^N/i 
T., 2023 ; P., 187. _ 
and sucrose, conductivity and vis- 
cosity of mixtures of solntioiis ot 
(Green), T., 2049 ; b-'* 
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• • r-itrit6 

tfilUDl V P 76.- 

„ti/'!Vora egS-y^lk (Pwmmek), T.. 


M. 


.ffnesiam, direct intemction of, with 

haloids (Spencer and Crewd- 
tos]r,mi; P., 194, 

of, with aryl halides 
■fspi’N'cRR aud Stokes), T., 68. 
.enefliam carbide, formation of 
^(PuiNohT., 2106; P.,241. 
nvide 1-educibility of, by carbon 
(8..W), T.. 327 ; K, 29. 
ftlacone, a silicate of zLiconmm (CuM- 
viso), T.,350; P., 28. 
ft! pic acid, alkaloidal salts, and tlieir 
X-al activity (HiLorr^^ T.,704; 


1’., 61. . , 
aleic acid, f^ihydroxy-, titanium de- 
rivative. See Titani-dihydroxymaleic 
;iei J under Titanium, 
aloaic acid, thioanilide of (Kuhe- 


MA.vs), T., 624, 

ialonic acid, ethyl ester, action of 
uheiivltliiocarbimide on {RtJUE- 
MAXN), T., 621 ; P., 53. ' 

sodium derirative, action of allyl- 
thiocarbimide on (Kuuemann), 
T., 625. 

action of inonochloromcthyl ether 
on (SmoNSEN), T., 1777 ; P., 


212 . 


[alonic acid, cyano-, ethyl ester, tliio- 
anilide of, and its salts 
(Ruhemann), T., 626. 
action of ethyl chloroanetate on 
(Rdhemann), T., 627 ; P., 
53. 


ialonyl derivatives, halogenated, libera- 
tion of iodine from hyriodic acid by 
(Whiteley), P., 288. 

[alonyldiure thane, bromo-, preparation 
of, and the estimation of bi;omine in 
(Whiteley), P., 288. 
iandelonitrile glncoside, Fischer’s, for- 
mation of (Auld), T., 1281 ; P., 182. 
[anganons oxide, reduction of, by car- 
bon (Greenwood), T., 1491 ; P., 188. 
iannosfl, fermentation of, by yeast juice 
(Harden and Young), P,, 115. 
(anometer, simple, for vacuum distilla- 
tion (Gebhard), P., 51. 

«( Mecouyl-5 methoxypheiiol (Perkin 
and Robinson), T., 513 . 
lellitio acid {be7izonehca:acarboxylic 
constitution of the phthaleins 
of (Silberrad), P., 209. 


Uellitic acid, rhodamines of (SilbErbad 
and Roy), P., 204. 

'^X^ting points of^the anilides, p-toluid- 
ides, and a-naphthalides of the normal 
fatty acids (Robertson), T., 1033: 
P., 120. 

A^^-p-Xeathadiene. See Origanene. ^ 
A*=®l®l-m-'Xettthadiene. See isoCarv- 
estrene. 

A^-m-Menthenol(8). See Dihydroiso- 
carvestrenol. 

Menthols, isomeric, and their acid eaters 
(Pickard and Littlebury), P.,, 
217. 

Henthone, action of amyl nitrite on, in 
presence of sodium ethoxide (Clarkb, 
Lapworth, and Wechsler), T., 36. 
Xercory iodide, condensation of, with 
camphor (Marsh and Strtjtuers), 
P., 267. 

Mercuric iodide, action of, on ketones 
in alkaline solution (Marsh 
and Struthers), P., 266. 
double salt of, with potassium 
iodide in organic solvents 
(Marsh and Struthers), P., 
266. 

nitrate solution, solubility of silver 
chloridein (Buttle and Hewitt), 
T., 1405; P.,173. 

Mercuric zinc cyanide, formula of 
(Dunbtan), P., 135. 

Mercurous nitrite, molecular volume 
of (Kay), T., 999 ; P., 75. 

Metallic cyanides, reactions of, with 
phenylhydrazine (Struthers), P., 
179. 

hydroxides, amphoteric (Wood), JT., 
411 ; P., 15. *'■ 

oxides, reduction of, by carbon, in 
presence of metallic iron and other 
substances (Greenwood), T., 
1496 ; P., 189. 

refractory, reduction of, by, carbon 
(Greenwood), T., 1483 ; P., 188. 
salts, fused, viscosity of, at high tem- 
peratures (Fawsitt), T., 1302 ; 
P.,146. 

reactions of, with phenylhydrazine 
, (Struthers), P., 179. 

Metals, the rapid electro- analytical de- 
position and separation of (Sand), 
T., 1572 ; P., 189. 

viscosity of (Fawsitt), T., 1306 ; P,, 
146. 

Meteloidine from Datura Meteloides and 
its additive salts (Pyman and Rey- 
nolds), T., 2077 ; P., 234. 

Methane, synthesis of (Bone and Cow- 
ard), T., 1975 ; P., 222. 
thermal decomposition of (Bone and 
Coward), T., 1197 ; P., 167. 
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Methanesolphonic acid, chlorobronio*, 
strychnine aod quUudino^ salts, and 
their optical activity CPofe and IUad), 
T.y W\ Pm 99. 

MetWetricarbozylic acid, thioanilide 
and thioallylsmide, diethyl esters 
and diamides of (Ruhemank), T., 
623 ; P.> 53. ' 

' diethyl ester, thioanilide of, action of 
ethyl chloroacetate on (Euhemann), 
.. T., 62r : P., 53. 
3 -Methoiyacetoph.enone, 4 -hydroxy-. 
See Apocynin. 

Methoxyanthraquinone, f^ihydroxy- 
(Bentley and AVeizmank), T., 43? ; 
P., 52. 

4'lllIethozybenzoylpropioDio acid, 2- 

hydroxy*. and its methyl ester, pre- 
■ ftaratiou of (Peek in and Robinson), 
T., 508. 

8 -Methoxybutane-aa 77 '-tetracarboxylio 
acid and its etliyl ester and silver salt, 
synthesis and hydrolysis of (Simon - 
' sen), T., 1784. 

Methoxyd^ydrodwy^/f^pentadiene, nitro- 
(Role),P, 1562 ; P., 17.5. 

2- Methoxyindene, 3-cyanO' (Mooee and 
Thoree), T., 180; P., 13- 

71Iethoxy-2:3-iudenobenzopyranol(l:4) 
anhydioferricldoride (Peekin’ and 
Robinson), T., 1102. 

7-Methoxy 4 ; 3 -ind 0 noben 2 opyraiiohl: 4 ), 
4';5'-^?^1bydroxy-, salts of (Enoels, 
Perkin, and Korinson), T., 11.50, 
(z-Methazymetliylglutaric acid and its 
barium salt (Simonsen), T., 1783. 
j9-Methoiymetbylmalonic acid, ethyl 
ester, synthesis ami reactions of 
(Simonskn), T., 1780 ; P, 212. 
j3-Metboxymethyl-/3-?sopropyImalonic 
acid and its ethyl ester and baiiuin 
salt, synthesis of (Simonsen), T., 
1787 ; P., 212. 

jB-Methoxyme thy Isovaleric acid and its 
ethyl e.ster and silver salt, synthesis 
of (Simonsen), T., 1788. 

4 ' -Metboxy - 2 - pbenylbe iizopyraaol( 1 : 4) 
salts (Perkin, Robinson, and 
Turner), P, 1111. 

3- Methoxypbenylinetbyicarbinol, • 4- 

hydroxy-. See Apoeynol. 

4- Metboxypbeny Iphthalide , 2 • hy d rox y - 
(Perkin and Robinson), T., 511. 

5- Metboxytbionapbthen, tri- and ietra- 
chloro- (Barger and Kwins), T., 2089. 

jo-Metboxytolaene- 7 /i-snlpbmic acid and 
• its oxidation (Smiles and Le Ros- 
signol), T., 758. 

«i-Metboxytolyl snlphoxide (Smiles and 
Lk Rossignol), T , 756. 
jo-Xethoxytoiyl sulphoxlde (Smiles and 
Le Rossignol), T., 759. 


5-Methoxy-*n-xyleae-2-saiphi.j, 

(Smiles and Le wil 

S-Methoxy-m-xylyl sulpho^ J • 

and Le Rossignol), T. 

Methyl alcohol, coodcatioB , 

benzoin (Irvine and ihA-,, “ 

950; P.,119. 

Methyl ether, m^ifochloro-. 
with (Simonsen), T., 17 ^ 7 . 

MethylcampholenitrUe (Glo’vpm 

1299 ; P., 152, f., 

a-Methylcampbor, prcnarntini, 

. its bromo-deriVativcs 


oxime (Glover), T., p^gg . p 
comparison of, ^nth 
(filOVEB),T., 1285;P 
4-Metbylcoimariii, 6- and’ 
formation of (Clayton), T 
7-MetbylcoTimarm and its addithe'ti#, 
oxime, and phenylhydrazoiie (Cr,,- 
TON), T., 526; P., 26. ^ 

Methylene chloride, condensation of 
with 1-bromo- and Lch]oro--Ljia„k’ 
thylamines (Senier and Ai’stiv’ T 
63. ■ ■ ■’ 


Methylenedioxybenzeue, conversion of 
into earbonyidioxy benzene (Bajigeu'i’ 
T., 566, 

4':6'-Methylenedioxy-2:3-inieiioten« 

pyianoR 1 :4) an liy d rofei lichloride 

(Perkin and Roc(nsox), T,, 1105. 

I a-3:4-Methylenediox3rphenylethane, b^. 

) rfiehloro-, a^-wai tdrwhloTOr and fi. 
chloro-a-hydroxy- (HargeiO.T •20''3- 
P, 237. 

y3-3:4-Methylenedioxypheiiylethj'Bi- 
methylamine, 6'hydto.xy , and iis 
j benzoyl derivative and their arMitivt; 

! salts (Pvman), T., 1806 ; P., 20S. 

I a-3:4-Metbylenediexyplienylpropaae.aA 

j ojoj-f^rachloro- (FiAuger), T., 2CS5; 

I P., 237. 

I Methyl ethyl hetone, Sec Butanfiiip. 

: l-Methylcyc/ohexane-S'Carb^ylic acid, 
i cis~ and ^m-rw-O-bromo- (riSHEU and 

! Perkin). T., 1883. 

■ e/s- 1-Methykyt*?f)hexan' 6 01-3 carboxylic 
i acid aiid its lactone (Fisher and Pek- 
KIN), T., 1883. 

iraR.s-l-MethyI(’?/c?&hexBn-6-ol 3 carb- 

oxylic acid, synthesis of (Fisher aiid 
Perkin). T., 1882. 

l-MethylQ/c?ehexaa 2 - 0 I 4-carboxyhc 

acids, ds- and tram-, and their eon- 
version into l-met}i 3 d-.i^'e 3 'c)ohexei)e- 
4-carboxylie acid (Meldkum and Per- 
kin), T., 1416 ; P, 187. 
l-Methylm'?cihexsn-2 one -4 carboxyw 
acid and its ethyl ester, oxime, and 
semicarbazone, preparation of {.RELP- 

rum and Perkin), T., 1425. 
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[ '"iiexan-6-oiie-3-carboiylic 

j-meiu and semicarbazone, 

i ot Fishek and Perkin), 


'.MethTl 


llletliyl' 


iW/«7’f'liexene-4- acetic acid 

vl ester and nitrile (Haiid- 
i'lid Perkin), T., 

■f ■,'(-/'jkcxene-4-acetic acid, 
find its ethyl estec- (H akd- 
llAWOKrn, and Perkin), T., 


',jjgj^yi-A'’-t7/r/uliexene-3-carboxyUc 
acid ’:!!i i its calcium salt and eiliyl V 
t r -vnt'')esis of (FisiiER and Per- 
'KV^;1^,1SS5; P.,228. 

. Met b yl c'Wt^hexene-4 - carboxylic 

jpijj.i! Illation of, from eis- and ^ra?is- 
l-nicliiylcyc!nhexaii-2-ol-4-earboxylic 
;Miini'P.UM and Perkin), T., 

) []'.) ; i’., 187. 

f 1 Methyl a' ■C((/c/^ohexeiie-4 carboxylic 
acid resolution of (Fisher and Per- 
kin , T.. IS71 ; P., 228. 

1 Methyl- A^//c/eliexene-4 propionic 
acid and its uictliyl ester and nitrile 
;:ii-l a-< vaiio-, and its methyl ester 
il.vRLij.vn, Haworth, and Perkin), 

T.. \un. 

MethyPv/'/"bexyl 4-acetic acid and its 
sil'-tT salt, and a-bromo-, and its ethyl 
< and j3-broino-, and a-hydroxy-, 
iind its silver salt {Perkin and Pope), 

T., HlSL 

Metliyl(’//c/yhexyl-4-acetic acid, 3;4- 
//(■broino- and 3:4-<^/liydroxy- and 
iis la<‘tonc (Harding, Haworth, 

Mild Perkin), T., 1969. 

I liriitiio-3-liydroxy-, laotniie of (Hard- 
ing. Hawogth, and Perkin), T., 
11970. 

Methyl' .(/c/oh Bxyl-4-carbinol and its 
hrnitiidc (Perkin and Pope), T., 1078. 
!Iethylfri/c/ohexylidene-4 acetic acid, 
pxjieriiiicuts on the syn thesis of, and 
its^ethyl ester (Pkkkin and Pope), T., 
107a ; It, 145 ; (Harding, Haworth, 
ind I’erkin), T., 1943 ; P‘, 230. 
ttethyb^-hydrindone^ a-cyano-, and 
Its jihctiylliydrazone (Moore and 
ftloiiPE), T., 181 ; P., 13. 
ithylmaionic acid, /B-bromo-, ethyl 
'"ter, jireparation and reduction of 
Sr MONSEN), T., 1783, 
thyloleanol and its acetyl deiivative 
l’< OVER and Tltis), T., 899 ; P., 117. 
lethypyc/opentane-2-carboxylic acid, 
*-‘iromo-, and its ethyl ester, and 1:.5- 
iiid l:a-d?broino- (Haworth and Per- 
"tSy, T., 584. 

lethylc'j/c/cpentanol- 3-carboxylic acid 

Haw.iuth and Perkin), T., 584. 


2-Methylf‘7/c/opentattone-3 carboxylic 

acid and its ethyl ester, oxime, and 
semicarbazone, synthesis of (Haworth 
and Perkin), T., 579. 
2'Methykyc/opentaiione-2:3 dicarboxylic 

acid, ethyl ester, and its hydrolysis 
(Haworth and Perkin), T., 579. 
S'McthylcT/c/opeatauone-S : 5-dicarboxylic 
acid, ethyl ester (Haworth and 
Perkin), T,, 582. 

1- Methyl-A^- ^ and -A^-pentene-2- carb- 

oxylic acids, formation and separa- 
tion of, and oxidation of, and their 
ethyl esters (Haworth and Per- 
kin), T., 585. 

ethyl esters, action of magnesium 
methyl iodide on (Haworth and 
Perkin), T., 593. 

1 Methyl-A^-4-cyc/opentejie methyl ke- 
tone and its semicarbazone (Hard- 
ing, Haworth, and Perkin). T 
1969. 

2- Metliylpiperidiiie and water, mutual 
solubility of (Pla.®;chner and Mac- 
Fwen), T., 1000 ; P, 119. 

1 -Methyi-3 -z ' opropenolcyc/op entane, 5 - 

hydroxy- (Haworth and Perkin), 
T., 594. 

1 -Methyl- 3- /sop ropenok^yo/opentaae, 1 - 
hydroxy- (Haworth and Perkin). 
T., 593. 

l-Methyi-3-/.wpropeiiol-A’-o^c/opeiitene 
(Haworth and Perkin), T., 597, 
l-Methyl-2 /so-propenol- and -propenyl- 
A-‘-cyr;/opentene8 (Haworth and Per- 
kin), T., 593. 

1 - Methyl 3- /.w-propenol- and -propenyl- 
(‘.(/c/c/pentenes (Ha WORTH and Perkin), 
T., 592. 

Methyluopropylcyc/opentanes, synthesis 
of terpins; terjiineols, and terpen es 
from (Haworth and Perkin), T. 
573; P.,64. 

2 ■ Me thy Ip yri dine (a-jiicolme), chlorina- 

tion of (Sere), T,, 1993: P., 

225. 

6-hydroxy- (Simoxsen), T., 1031. 

2- Methylpyridine-3:5 dicarboxylic acid, 

6 -hydroxy-, and its salts ( Simon - 
sen), T., 1030 ; P., 136. 
ethyl-ammonium and ethyl-silver 
ester salts (Simonsen), T., 1028; 
P., 136. 

6- Methyl-2-pyrone-3:5-dicarboxylic 
acid, ethyl ester, and its derivatives 
and reactions (Simonsen), T., 1022; 
P., 136. 

7- Methylthiocoumarin (Clayton), T., 
527 ; P., 26. 

a-Methyltriearhallylic acid, formation 
of (Haworth and Perkin), T,, 
591. 
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Hioro -balance, use ot, for the determina- 
tion of electrochemical etiuivalents and 
forHhe measurements of densities of 
solids (Bbill andf Evans), T., 1442 ; 
Pm 1B5. ^ , . . 

Xolecnlar complexity of amides in various 
.solvents (Meldrum and Turner),' 
T., 876 ; P., 98. . . 

conductivities of n-oximino-fatty acids 
^ (iNttLiS and Knight), T., 1595 ; 

' ' "191. 

' ' weights. See Weights. 

Morindin and its acetyl derivative (Per- 
kin), P., 149. 

Haatard oils. See Allylthiocarbimide 
and Phenylthiocarbimide. 


N. 

Naphthalene and its derivatives, ahsorp- , 
. tion spectra of (Baly and Tuck), 

' ' T., 1902 ; P., 223. ! 

and^-naphthol, crystals of, and of their 
-mixtures (Mikrs and Isaac), T. 

■ 927; P. ,125. 

.oxidation of (Law and Perkin), T., 
1637-; P., 195. 

absorption spectra of the hydrocarbons 
isolated from the products of the 
action of aluminium chloride on 
(Homer and Purvi.s), T., 1319 ; 
P.,147. ^ ^ 

styphnate, a-bromo- (Gibson), T., 
2099 ; P., 241. 

J3-Naphthalene-4-azQreBorcinol (Orton 
and Everatt), T., 1019. 

Naphthalene- /S-sulphony laminodi- 

phei^ldiazonium salts (Morgan and 
Micklethwait), T., 618. 

Naphthalene- 13- sulphonyl -be nz idine and 
-p-nitroaminodiphenyl (MoiiOAN and 
Micklethwait), T,, 617. 
(W!-Naphthalene-3'Sulphonylethyl-benz- 
idine and -diphenyldiazoninm salts 
and their azo-0-naphthols (Morgan 
and Micklethwait), T., 620. 
Naphthalene • i8- anlphonylnitroethylam- 
ino diphenyl (Morgan and Mickle- 
thwait), T., 620. 

a-Naphthalides, anilides, aud^j-tohiidules 
of normal fatty acids, melting pointe 
of (Robertson), T., 1033 ; P., 120. 
fl-Naphthol and nasphthalene, crystals of, 

^ and of their mixtures (Miers and 
Isaac), T., 927 ; P., 125. 
molecular compound of, with 2:3:5- 
’ trinitro-4-acetylatniuophenol (Mel- 
DOLA aud Hat), P., 210. 

Naphthels, reaction of, with diazonium 

■ salts (Orton and Everatt), T., 1010 ; 

P,, 118, 


Naphthols, azo-derivativea of /a 
and Evbiiatt), T., 1020 

jS-Naphtholazobenrene 4 areouiB 

aud its sodium salts {RahsL 
pYMAN, and Remfky), f 
Naphthyl araenite (Lanc. 

Goetner), T., 1370 ; p. 151 

2 -NBphthylaimiie,l-bromo’- and i m i 

condensation of, with methylenp IT’ 
ide (Senier and Austin) T 
1;3-H»phtliyleiiediamiae, fWai^ 
fromjS-immo-a-cyano-v-nhenvl,.! ’ ^ 
(Best and Thokpk), p.^ 253 ^ ^ 
Nicotinamide, O-chloro- (Mills ai,,! w 
DOWS), T., 1379 ; r.,174 
Nicotinic acid, hydroxy., ethd ester 
azide, and hydrazide of (Milis Ti 
Winpows), 

Nitric aoid. See under Kitrogeu. 
Nitro-compounda, relation between tbe 
absorption spectra and chemical con- 
stitution of (Baly and Drsno t 
1747 ; P., 173. 

aromatic, reduction of, to azoxv-com-' 
pounds in acid solution [Flur- 
SCHEIM and Simon), T,, U63. 
Nitrogen and hydrogen, chemical action 
of radium emanation on (Cameron 
and Ramsay), T., 984 ; P,, 132 , 
Nitric acid, interaction of, with copper 
in presence of metallic nitrates (PiE.v- 
NiE, Hi COIN, and Cooke), T 
P., 141. 

Hyponitrous acid, decomposition of 
(Divers), P., 16. 

Nitrogen compounds, effect of constitu- 
tion on the optical activity of (Ever- 
att), T., 1225 ; P,, 148. 
optically active, effect of constitution 
on the rotatory power of (Everah 
and Jones), 4 T., 1789 ; P., 212. / 
Nitroso-compoundfi, relation between the 
absorption spectra and chemical con- 
stitution of (Baly and Desch), T., 
1747 ; P., 173. 

Nucleoprotein, reaction distiaguishinj; 
phosphoproteiu from (Plimmee ami 
Scott), T., 1699 ; P., 200. 
Nutmeg, consti^ents of the expressed 
oi! of (Power and Salwav), T., 1653: 
P., 197. 


Obituary notioea 

John Clark, T., 2275. 

August Dupr^, T., 2269. 

Sir David Gamble, T., 2279. 
Frederick James Montague Page, l. 

Sif Wiiuam HeDiy Win. JT.. 2211- 
Robert Warington, T., 2258. 
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' )' >i riridf', oil from the leaves of 
' ' ami Felly), P., 63. 

(Enafltlialdoxime, alkylaUon of (Ievine 
„, d.MnomE),T.,102. 
niPanol and its mono- atid di-acetyl de- 
^ r-vatives (Power and Tutin), T., 
SQ,:; F,, 117. 

OleasteroJ (Power and Tutin), T., 895 ; 

ni!iiitol ami its acetyl derivative (Power 
LdTrm), T.,914; P., U8. 

Olestranol and its acetate and benzoate 
. iVAVEii and Tutin), T., 900 ; P., 117. 

: Olive bark, eoustitnents of (Po'wee and 
! TniN), T., 904 ; P., 117. 

Olive leaves, constituents of (Power and 
i T( ns), T., 891 ; P., 117. 
lOptical activity, Optical inversion, and 
! Optically active componnds. See 
uiidcr I'liotochcmistry. 

•Orcinol. azo-derivatives of (Orton and 
i KvKiiATT), T., 1019; P., 118. 

Orig^aneae and its derivatives from 
( vf-nis origanum oil (Pickles), T., 
So:!; P.,91. 

Origanum oil from Cyprus, constituents 
(PicKi.Es), T., 862; P., 91. 
a-Osazones, stereoisonieric, an alternative 
^tnuture for the supposed (Chatt- 
away), P., 175. 

Oialic acid, ammonium, thorium, and 
mMJiiuiii salt (£va>i,s), T., 668 ; P., 
ol, 

5xalyl chloride (Jones and Tasker), 
!*., 271. 

)rime formation, iufluence of acids and 
alkalis on the velocity of (Barrett 
ai;(l Latworth), T., 85. 
liimes, alkylation of (Irvine and 
Mono IF,}, T,, 102. 

i-Oximinobatyric acid, two forms of 
(iN'CLis aud KnighY), T., 1600- P 
191. ’ ■’ 

rOximino-fatty acids, conductivities of 
the (iNfiLLs and Knight), T., 1595 ; 

•Oximinovaleric acid, two forms of 
Onolis and Knight), T., 1600; P., 

'lycholestenediol. See Dehydrochol- 
e.st;uiedionol. 

xygen and hydrogen, chemical action 
radium emanation on (Cameron 
and Ramsay), T., 971 ; R, 132 , 
zone, thermal decomposition of (Clarke 
aiut Chapman), T., 1638 ; P., 190. 


XCtll. 


S:4;6 6:8-PentainethylcoTnnarin, foiraa- 
tion of (Clayton), T., 2021. 

Pentamettyldibydrohseraateinol (En- 
1143* Robinson), T., 

Pentane. See ^^-Dimethylpropane. 
Pentane -^^S6-tetracarhoxy lie acid and 

Its ethyl ester, synthesis of (Simon- 
SEN), T., 1785. 

Pentane-^7€-tricarl)oxylic acid and its 
ethyl ester, and 7 -cyano- of the ester, 
^ nthesis of (Haworth and PerkinI 
T., 579. 

tJyc7oPentanone-3-carhoxylic acid, ethyl 

ester, aud the action of magnesium 
methyl iodide on (Haworth and Per- 
kin), T., 591. 

A^-c^cioPentene methyl ketone and its 
scmicarbazone (Harding, Haworth 
aud Perkin), T., 1961. ’ 

Perhalogen salts, studies of the (Tink- 
ler), T., 1611 ; P., 191. 
Phaseolunataee and its actions (Auld) 
T., 1253. 

Phenanthrene, oxidation of (LAW-^and 
Perkin), T., 1637. 
styphnate (Gibson), T., 2099 : P. 
241. , ’’ 

Phenanthrene, 9 -amino-, lO-bromo-, and 
lO-bronio-9-nitro-, preparation of 
(Austin), T., 1762, 

Phenazine-2:7-biaarsouic acid and its 
tetrasodium salt (Barrowcliff, Pt- 
MAN, and Eemfry), T., 1900. 
Phenetole, aulpbinatioii of (Smiles and 
Le Rossignol), T., 756. 

^-Phenetyl -V.methyl-3:9-«trophen- 
azothionium hydroxide aud salts 
(Smiles and Hilditch), T., 152. 

>S'-Phenetyl-3:9f-rfmitrophenazotlLion- 

ium hydroxide and salts (Smiles and 
Hilditch), T,, 149. 

>S-Phenetylphenazothioniiim hydroxide, 
a-3:9-(^initro- (Smiles and Hilditch) * 
T., 1694. 

iJ-Phenetylsulphinic acid, alkaloidal 
salts, and their rotatory power (Hil- 
DiTcn), T., 1621. 

^)-Phenetylsulphonic acid, alkaloidal 
salts, and their rotatory power (Hil- 
ditch), T,, 1621, 

(S^-Phenetylthioniue and its hydroxide 
and salts (Smiles and Hilditch), T. 
1695. ’ 

Phenol, condensation of, with epichloro- 
hydrin (Boyd audMAKLE), T,, 838. 
P,, 92. ' 

derivatives containing a mobile nitro- 
grdup, syntheses with (Meldola 
and Hay), T., 1659 ; P., 197. 

Phenol, m- and ^-chloro*, coumarins 
from (Clayton), T., 2021. 

7p 



2316 


INDEX OF SUBJECTS. 


Phenol, 2:4:6-iWiiitro-. See Picric acid. 
2:3:5-^WDitro-4'amiDO-, A^-acetyl de- 
rivative of, intention of, "with 
amines ” (M^boLA Hay), 

* ^ . 

moleculir^ compound of, with 

j3-naphthol (Meldola and»i 
,4 >Hay), P., 210. 

Phenolic ethers, sulphination of, and 
the influence of substituents (Smiles 
and.LE Rossignol), T., 745; P., 61. 
Phenols, acetylation of (Smith and Or- 
tON), T., 1247. 

reaction of, \^ith diazonium salts 
(Orton and Eyeratt), T., 1010 ; 
P., 118. 

Action of iodine on ((Gardner and 
Hodgson), P., 273. 

Phenophenanthracridine, preparation of 
(Austin), T., 1765 ; P., 200. 
Phenoxyc^tchloropropane (Boyd and 
Marle), T., 841 ; 92. 

Fhenozydiphenetylsnlphoniam salts 
■"(Barnett and Smiles), P., 123. 
Phenoxydiphenylsnlphoninm salts (Bar- 
nett and Smiles), P., 124. 

/S'- Phenoxy- ^-2 : 5- qninoylMob utyric 
acid, ci-4:2':5'*feimhydroxy-, formation 
of (Engels, Perkin, and Robinson), 
T., 1155. 

Phenyl arsenite (Lang, Mackey, and 
Gortner), T., 1369 ; P. 150. 
ethyl ether. See Phenetole. 
glycide ether and its reactions (Boyd 
and Marle), T., 840 ; P., 92. 
methyl ether. See Anisole. 
Phenylacetic acid, bmciuc and cinchon- 
ine salts, and their optical activity 
(Hilditch), T., 1390. 
PhenylaUylthiocarhamide, reactions of, 
with acyl chlorides (Dixon and Tay- 
lor), T., 24. 

Phenyl-i?- aminoh enzeneazo - iS -naph thol 

and its 2- and A-mono-, 2:4 rfz'-, and 
2:4:6 r i-n itro-d erivati ves ( M o rg an 

and Micklethwait), T., 609 ; P., 48. 
Phenyl-p-aminobenzenediazoninm chlor- 
ide, 2:4-rftnitro- [(Morgan and 
Micklethwait), T., 610. 
Phenylaraonlc acid, ^^-hydroxy- (Bar- 
ROWCLIFF, Pyman, and Remfry), T., 
1895. 

2-Phenylhenzopyranol(l :4), 7 -hydroxy-, 
anhydrohydrochloride and platini- 
chloride’of (Perkin and Robinson), 
t.r.l098. 

Phenylhenzylethylpropylsilicane, sulph- 
onktion of (Marsden and Kipping), 
T;, 203; P., 12. 

Phenylbenzylmethylallylammonium 

salts, p-bromo-, optical activity of 
(EverattI.J’. , 1236 ; P., U8. 


Phenylbenzylmethylamiiie . i 

(Eyeratt), T., 1236. ’ 
Phenylbenzylmethyl-ft-biit.. . 
salts, p-brpmo-, optical 
(Eyeratt), T., 12-33 ; p 'j? 

7 -Phenylbutyric acid, 
and. its ethyl ester (Best 
P.,’283. 

r-Phenylchloroaoetic acid, re^olm;.. , 

(McKenzie and Cloigh) T 

P.. 91. ^ ^ SB: 


of halogen m by hydroLy- 
oxy-groups (McKenzie and Gr/>i I 
T., 811 ; P., 91. 


h utylaininciiimji 

(Everait), T 

o-Phenyleneaceticpropioaic acid 

and Thorpe), T., 182; P., 13 
o-Fhenylenediaeetic acid 
and nitrile, preparation 
Thorpe), T., 175 . 


^>>‘1 its amide 
of (Moouji aid 


Ii35. 

UIociiE 


Phenyldimethyl-u- 

iodide, p-bromo- 


Phenylhydrazine, oxidation of ]>v 
Caro’s acid (Cain), P., Jg, ’ ^ 

reactions of, with cranides 

and salts (Strutheils), P [79 

Phenyliminoketo-. See KSoidleuyi. 
imino-. 

Phenyliminoqninone. See Quiuoneanil 

1- Phenyl-2-methylbenzimin'azole, 47- 

dinitro-O-hydroxy-, and its acetyl de- 
rivative and methyl ether, aiid its 

0 -, and yj-cbloro-, and 7 )-nitro- 
derivatives and salts of the;j-nitro-eoia. 
pound (Meldola and Hay), T., wn. 
Phenylmethyl-n-butylallylammoniiim 

salts and ji;-bromo-, optical activity cf 
(Eyeratt), T., 1227 ; P., 14S. 

Phenylmethyl-ethyl-j-n- and -ii'opropyi-, 
-mbutyl-, and -isoamyl-allylamiDOii' 
ium salts, ^-broino,-, effect of con- 
stitution on the rotatory power of 
(Jones and Hill), T., 295; P.,2S. 

2- Phflnyl-6-methyl-4-pyridofle and iu 
salts (Ruhemank),T., 1284; P.,li 8 . 

1- Phenyl-6-inetbyl-2-pyridwe'3;5-di 
carboxylic acid and its silver alt 
(Si monsen), T., 1032. 

2- Pheiiyl-6-methvl-4-pyroae and its plj- 
tinichloride (Kuhemann), f., 


P., 52. 

Phenylisonitromethane. See ToluenC) 
<a-isonitTO-. 

^-Phenylphenazotbionium, derivatives 

of (Smit.es and Hilditch), T., H5, 
1687; P.,199. ^ 

hydroxide and salts, a- and 
nitrohydroxy- (Smiles and nit' 
ditch), T., 1692. 
woc^iiiitrohydrosy-, and 
and salts (Smiles and HildhchI, 
T., 1697. 
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pk-nfl-ji-pliBoylsaeaiaiiiiM and 2- and 
2,/*--, and 2:4=6-<W-mtro-, 

,n<l their diaao-deriYatires (MoMAtr 
ju^d MicKLETHWAi'r),^T., 608; P., 

- ptnvlpropane, jS-imino-o-cyano-, ,pre- 
^ raraiiou of, and formation of 1:8- - 
Mphtbylenocliamine from (Best and 
TiionPE), P-> 283, 

Phenylpropiolio acid, alkaloidal salts, 
aiii their optical activity (Hilditch), 

T., 703; P, 61- , , 

»heaylpropiolic acid, borayl and 
mentbyl esters, optical properties 
of (Hilditch), T., 1. 

ester, condensation of, with 
ketones (Etjhemann), T., 431; P., 

52. 

i-Phenylprcpionic acid, alkaloidal salts, 
and their o[itical activity (Hilditch), 

T., 702 ; Pm 61- 

-Phenylpropionic acid, bornyl and 
nientbyl esters, optical properties of 
(Hilditch), T., 1, 

henyUhiocarbamide, reaction of, with 
acid chlorides (Dixox and Taylok), 

T., 20. 

benylthiDcarbimide, action of, on ethyl 
nialoaate and on ethyl cyauoacetate 
(Rchemaxn), T., 621 ; P., 53. 
Phenylthionine, hydroxy-, and its 
hyiij'oxi^e and salts (Smiles and 
Hiuhtch}, T., 1696. 

Phenyl wothLonine chloride and hydr- 
oxide, hydroxy- (Smiles and Hil- 
; DITCH), r., 1699. 

SioPhorone. See Trimethylcyc/olicxen- 
: one. 

•hosphoprotein, reaction distinguishing 
nudeoprotein from (Plimmer and 
Scott), T., 1699 ; P., 200. 
fhoBptoproteuiB, distribution of, in 
tissues (Plimmer and Scott), T., 1699; 

P, 200. 

losphorio and Phosphorous acids. See 

under Phosphorus. 

Tiospborns, atomic volumes of (Pri- 
deaux), P., 214. 

'hosphoras jo^itobroTnide, liquid, speci- 
fic volumes of (Pride A ux), P., 214. 
pf/itechloride, action of, on the methyl- 
ene ethers of catechol derivatives 
(Barger), T., 563, 2081 ; P., 50, 237. 
Phosphoric acid, electrical conduct- 
ivity of (Phillips), P., 239. 

Phosphorous acid, oxidation of, by 
lodme (Steele), T.. 2203 • P 
193. ^ ■’ 

iMphorus Wrhodanide (Dixon and 
Taylor), T., 2153 ; P., 239 
losphoryl tnrhodauide (Dixon and 
Taylos), T., 2157 ; P., 239. 


Pbotochemistry — 

Folaiimotric study of intramolecular 
rearrangement in inactive sub- 
stance^PAiTEBaoN and McMillan), 
T., i041 ; P., d3l 

Optical activity and unsaturation, re- 
lation between (Hilditch), T., 1, 
700, 1388, 1618 ; P„ 61, 186, 195. 
of compounds having simple mo- 
lecular structure (Pope and 
Read), T., 794 ; P., 99. 
of nitrogen compounds, effect of con- 
stitution on the (EverattV T 
1225 ; P., 148. - 

Optical inversion, Walden’s, contribu- 
tion to the chemistry of (McKenzie 
and Clough), T., 811 ; P., 91. 
Optically active compounds, influence 
of solvents on the rotation of 
(Patterson and Thomson), T., 
365 ; (Patterson and McDonald), 
T., 986 ; P., 125; (Patterson), 
T.. 1836; R, 216. 

See also Nitrogen compounds. 
Dispersion and refraction of triazo- 
compounds (Philip), T., 918; P., 
114. 

Refraction and dispersion of triazo- 
compounds(Pi[iLip),T., 918 ;P., 114 . 
Refractive power of diphenylhexa- 
triene and allied hydrocarbons 
(Smedley), T., 372. 

Rotation, influence of temperature 
change on, in solution (Patter- 
son), T., 1836 ; R, 216. 

, of optically active compounds, in- 
fluence of solvents on (Patterson 
and Thomson), T., 355; (Pat- 
terson and McDonald), T., 936; 
R, 125 ; (Patterson), T., 1836 : 
R, 216. ; ' 

Rotatory power, the relative influence 
of bi-, quadri- and sexa-valenit 
sulphur on (Hilditch), T., 1618 ; 
R, 19.5. 

of optically active ammonium com- 
pounds, effect of constitution on 
the (Jones and Hill), T., 295; 
R, 28. 

of optically active nitrogen com- 
pounds, effect of constitution’ on 
the (Everatt and Jones), T.. 
1789 ; R, 212. 

Spectra, absorption, and chemicsil con- 
stitution, relation between (Balt 
and Desch), T., 1747; R, 173; 
(Baly and Schaefer), T., 1808; 
R, 207 ; (Baly and Tuck), T., 
1902 ; P., 223 ; (Baly and Mars- 
DEN), T., 2108 ; R, 235 ; discussion, 
R, 236 ; (Baly, Collie, and Wat- 
son), R, 268. 
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Fhthaleiiui, constitution of the salts of 
the, and the cause of the colour , 
in the triphenylniethane series 
(Grben), P., 206. , ^ * 

of mellitic and pyiw^litic acids, con^ 
stitution of the (Silberrad^,?., 200. * 
Phthalideearboxylic acid and its silvei| 
salt, formation of {Cbeeth and 
Thorne), T., 1512 ; P., 193. 
2'Phtllalid6-5'methox7phejiozyacetlo 
acid, preparation of (Perkin and 
Robinson), T., 511. 
4-PhthaloyX-3-methoxyphenoxyacetic 
acid (Perkin and Robinson), T., 512. 
Physiological action and chemical con- 
stitution, i-elatiou between, in certain 
substituted am in oalkyl esters (Pyman), 
T., 1793; P., 208. 

Pioene, alkyl derivative of (Homer and 
Purvis)' T., 1325 ; P., 147. 
a-Picoline. See 2-Methylpyiidine. I 

Picolinic acid, Sio rffchloro-, and its I 
.jnethyl ester and amide (Sell), T., I 
Il995; P., 225. I 

Picric acid, molecular compounds of 
(Gibson), T,, 2098 ; P., 241 I 

metallic salts and their hydrates and I 
hydrazine salt (Silberrad and j 
Phillips), T., 474 ; P. , 22. I 

Pinene, oxidation produets of (Hi:nder- 
soN and Hrilbrox), T., 288 ; ?., 31. 
Pinencdicarbozylic acid, amino-, con- 
densation of, with as paid ie acid and with 
glycine (Gouuen), T., 1171 ; P., 144. 
Piperidylethyl benzoate and its additive 
salts and physiological action (Pv- 
man), T., 1795 ; P., 208. 
phthalate and its additive salts (Pv- 
man), T., 1805 ; P., 208. 

Piperil, action of thioiwl chloride on 
(Barger and Ewixs), T., 735 ; P., 60. 
Piperonal, action of phosphorus penta- 
chloride and of tliionyl chloride on 
(Barger), T., 572. 

PiperonaL^y/? oxime, rate of inversion of, 
in inactive substances (Patterson 
and McMillan), T., 1043 ; P., 135. 
Piperonyl alcohol, action of thionyl 
chloride on (Barger), T., 567. 
Pipeionyloin, action of thionyl chloride 
on (Barger aud Ewins), T., 735 ; 

. P. , 60. 

Platinocyanides, fluorescence of (Levy), 

T. - 1446 ; P., 178. 

Polarimetric study. See under Photo* 
chemistry. 

Polyioidides, fonnation of, in nitrobenz- 
ene solution (Dawson), T., 1308 ; 
P., 181 ; (Dawson and Jackson), T,, 
2063; P., 213. 

Polymorphisin (Barlow and Pope), T., 
1528 ; P., 193. 


Potash bulb, new form .t. 

182. ^ ihJt.1), p. 

iodide, douMe salts 
, iodide and dimeiiuiSrji'rf- 
. in organic solvects dh'! ’f 
Struthers), P.^ 266 ' «id 
lead jjmodide, Wells’ 
and formula of 

nitrate, 

polymorphism of {BAnmv , 
Pope), T., 1548. 

nitrite, molecular volume of r, 

T., 999 ; P., 75. 

karnidrites, complej (M£u,|„|. 

sulphite, action of, on potassium mb 
thionatc in mpioons soS 
(Colefax), T., 798. “ 

aud potassium pentatliionate 'U 
reaction between (Diveks)’ P ’ 

^rttluonate (Mackenzie and M.p 
shall), T., 1732 ; P., m ‘ ■ 
^fi^mthionate, action of potassium s-.i], 
phite on, in aqueous suhitiojLi 
fax), T., 798. > 

PropanetetracarboxyUc acid. Sie Di- 
carboxyglutaric acid. 

Propionic acid, ethyl ester, azoimidt.s yj 
(Forster and Fiekz), T., 661k; 

54. 


Propionitrile, additive compound of, 
with silicon tetrabromiile (Rkyvolik) 
P., 280. 

Propyl arsenite (Lang, Mackky, and 
Gortner), T., 1367 ; P., 150. 

Propylcatechol, (itchloro-, cyclic carb* 
onates of (Barger), T., 2081 ; R, 
237. 

t-soPropylmalonic acid, ethyl ester, sod- 
ium derivative, action of moiiocLloru- 
methyl ether on (Simonsen), T., Li? ; 
P., 212. 

woPropylmalonic acid, j8-hydroxy-, ^ 
lactone of, from acetone and nwk'H!'.’ 
acid , and its salts (Meldrum), T.. ik's: 
P., 31. 

Proteins of egg yolk (Plimjiei;], T-t 
1500; P.,190. 

Protocatechuic acid, electrolytic oxida- 
tion of (A. G. and F. M. Peiikis), 
1196; P.,149. 

Protocatechuic acid, ])heny] and lueni- 
oxyphenyl esters, amide, and auiIi'M 
(Barger), T., 5G9. ^ 

Pulegone, action of amyl nitrite on, t 
presence of sodium ethoxide 
Lapworth, and Wecbsleu), i., J'- 
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t Paleffanic acid, p^ime and ^micarb- 
and oxidation of the oxime 
r'.’uiKii Lapwoeth, and Wechsler), 

w.Lnrnpallincarboxy’lic acid and its 
^ frul tctrumethyl ether and the 
of the ether (A- G. and 
rt rEKKiN), T.. 1188 ; P., 

•JrpurogaUonecarhoxylic acid and its 

o.>v];ilinn and tetramethyl ether and 
iKMiiethvl ester of the ether (A. G. 

1:! ! y yi mKiN), t., iiao ; P., 


yknometer. new form of (Bousfield), 
•r e7t»: P., 69. 

yranol salts related to brazilem and 
^ ]i;i-mateiri, .synthesis and constitu- 
ti,)n of (Perkin, Robinson, and 
T,, 1085 ; P., 148. 

iVoiii alkylated brazilein and litema- 
(Enoels, Peekin, and Robin- 
s^N), T,,n47. 

yridine, some physico-chemical proper- 
ties of mixtures of water and {Hart- 
i.KY, Thomas, and Applebey), T., 
:>:]% ; P. , 22 ; (DuNSTAN and Thole), 
T., .501 ; P., 59. 

adlitive compound of, with silicon 
ti lrabroiiiide (Reynolds), P., 280. 

I hioriiiatiun of methyl derivatives of 
(Ski.l), 1993; F., 225. 

•yridiae, 3:5-d/chloro-, preparation and 
oriciitiition of (Sell), T., 1996, 
1997 ; R, 225. 

2;3;5-//-ichloro-, orientation of (Sell), 
T., 2001 ; P., 225. 

2-1 li!')ro-5-ainiiio- (Mills and WiD- 
i>ow.s), T., 1379 ; P., 174. 
3:.T;/iclilaro-2-anuiio-, formation of, 
.iTul its platiiiichloride, and :S:5-di- 
(•hloro-2-liydroxy- (S ell), T., 2002 : 
I’., 226, 

f/'clilomdihydroxy-, formation of 
(Sell), T., 2000. 

fridine bases, use of, as halogen 
{CEO.S.S and Cohen), P., 15, 
^ridine-3-carboxylic acid. See Pico- 
iiiiic acid. 

rridine-S-carboxylic acid. See Nico- 

tmir acid. 


Pyridone, .5-amino., synthesis of, and 
itH -benzoyl derivative (Mills and 
niPDows), T,, 1381 ; P., 174. 

Pyridyl benzoate, 5-amino-, A^-benzoyl 
dcnvative of (Mills and Widdow./) 
y. i3S3 ; P., 174. 

rromelUtic acid, constitution of the 
i'litlialeins of (Silberrad), P 209 
Pyroae compounds, formation of, from 
a-lylcmcanda (Euhemaks), T., 431, 


Pyrones and allied eomponnda, relation 
between absorption spectra and chemi- 
cal constitution of (Paly, Collie, and 
Watson), P., 268. 

Pyrrole, potassinnp derivative, letion of 
, sRicochloroform op (Reynolds), P., 

silictm compound of (Reynolds), P.^ 

Q. 

Quinhydrone, absorption spectra of, in a 
state of vapour and in solution (Hart- 
ley and Leonard), P., 284. 

Quinol, absorption spectra of, in a state 
of vapour and in solution {Hartley 
and Leonard), P.', 284. 
reaction of diazouium salts with 
(Orton and Everatt), T., 1021 * 
P,, 118. 

dimethyl ether, sulphination of 
(Smiles and Le Rossiqnol), T., 

760. 

Quinoneanil, bromo-derivatives (Smith 
and Orton), T., 318 ; P., 27. 


R. 

Racemic compounds, existence of, in the 
liiluid state (Dunst.an and Thole), 
T., 1815 ; P., 213. 

Radium, direct action of, on copper and 
gold (Perman), T., 1775 ; P., 214. 
chemical action of, on water and 
certain gases (Cameron and Ram 
say), T., 966 ; P., 132. 
emanation, the initial change of the 
(Sidowick and Tizard), P., 64. 
chemical action of, on water 
(Oameron and Ramsay), T., 992 ; 
P., 133, 

Refraction and Refractive power. See 

under Photochemistry, 

Resacetophenone dimethyl ether (Per- 
kin, Kobtnson, and Turner), T., 
1108. 

Residual affinity. See under Affinity, 
chemical. 

Resorcinol, azo- derivatives of (Orton 
and Everatt), T., 1017 ; P., 118, 
2:4:6-7rinitro-. See Styphnie acid. 

Rhodanides of inorganic radicles, con- 
stitution and properties of (Dixon and 
Taylor), T,, 2148 ; P., 238. 

Rotation and Rotatory power. See under 
Photochemistry. 

Rubidium iodate andperiodate (Barker), 
T., 15. 

nitrate, crystallisation of (Jones), T., 
1742 ; P., 196. 

^nthionate (Mackenzie and Mar- 
shall), T., 1735 ; P., 199. 
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Bu'bidium and cffisium, estimation of 
(Mackenzie and Marshall), T., ' 
1788; P.,200. ' " 

s. ■ ■■■ 

Salicylaldehyde, condensation of, with '^ 
benzamide (Titheeley and Mae- 
PLEa), T., 1933 ; P., 229. 
S&Iioylijdozisie, alkylation of (Irvins 
and Moodib), T., 102 . 

Salicylic acid, bmcine and cinchonine 
salts, and their optical activity (Hli- 
glTCH), T., 1391 ; F., 186. 
Salicylidenebcnzamides, isomeric, pre- 
paration of (Titheeley and Mae* 
plesJ^T., 1939; P.. 229. 
Salicylidenediamine, di- and tri-ben zoyl 
derivatives of (Titheeley and Mae- 
PLSS), T., 1940; P., 229. 

Salt formation, examination of the con- ' 
Mptiou of hydrogen ions in (Lap- 
lavoBTH), T., 2187 ; P., 275. 

Buta, electrometric determination of the 
hydrolysis of (Denham), T., 41. 
complex, constitution of, and a criti- 
cism of Werner's theory (Friend), 
T., 1006 ; P., 122. 

See also Metallic salts. 

Selenonium bases, aromatic (Hi ld itch 
and Smiles), T., 1384. 

Silica. See Silicon dioxide. 
Silieochlorofoinif action of, on potass- 
inm pyrrole (Retn.olds), P., 279. 
Silicon ^gimbromide, additive com- 
pounds with acetonitrile, propio- 
nitrile, and pyridine (Reynolds), 
P., 280. 

carbide, formation of (Peing), T., 
2104; P., 240. 

(dioxide (silica), reduction of, by 
carbon (Greenwood), T,, 1492 ; 
P., 188. 

the polymorphous forms of (Barlow 
and Pope), T., 1554. 
sulphides and oxysulphides (Rankin 
and Revington), P., 131. 
p ilienn organic compounds (Maesden 
and Kipping), T., 198 ; P., 12 ; 
(Robison and Kipping), T., 439 ; 
P., 25 ; (Kipping), T., 457 ; P., 47 ; 
(Litff and Kipping), T., 2004, 2090 ; 
P., 224, 236 ; (Reynolds), R , 279, 280. 
Silicotetrapywole (Reynolds), R, 279. 
Silver chloride, solubility of, m mer- 
. curie nitrate solution (Buttle and 
' Hewitt), T., 1405 ; R, 173. ^ 
niirite, molecular volume of (Ray), 

' T. 999 ' P. 75. 

Silver, iiew test for (Gregory), P., 125. 
estimation of, volume trically (Lang 
and WooDHouaE),T., 1037 ; P., 122. 


SUver, quantitative separation of a 
mm from (Spencer aod u S 
858; R, 75, 

Sitosterol an<Hta pheuylcapi^a,. 
oxidation Abducts 
Yates), T.. 1928 ; P., 22? 

Sodium jMriodate, gpecko 
(Barker), T., 17 . 
nitrate, polymorphism of /r. 
and Pope), T., 1528 ; 
and lead nitrate, tha Vom 
of sjiontaneona crystanS'!!”", 

(isaL)' T, 

nitrite, molecular volume of 
T., 999; R, 75. 
sulphate solutions, snnnf, 
crystallisation of (HinnL.fe 
and Hutchinson), T., sk- p’ 


of the reactions between organic 
halogen compounds and (Sur,,!, 
and Twiss), R, 28G. ^ * 

Sodium alkyl thiosulphates, action of 
alkalis on (Price and 'Twissi T 
1395, 1403; R, 179, 185, ’ 

0 -, m-, andii-nitrobenzyl thioanlpUtts 
and the action of alkalis on (Prke 
and Twiss), T., 1403 ; P., I 85 .' 
Solutions, viscosity of (Fawsitt) T 
1004 ; R, 121. ’ ■’ 


viscosity and conductivity of some 
aqueous (Green), T., 2023 2049- 
R, 187. 

Solvents, influence of, on the rotatiou of 
optically active compounds (Patter. 
SON and Thomson), T., 355 ; 
(Patterson and McDonald), T., 
936 ; P., 125 ; (pATfEEsoN), T., 
1836 ; R, 216. 

Specific inductive capacity. See Di- 
electric constant under Electro- 
chemistry. 

Stereoisomeric compounds, rclatioE 
between dielectric constant and 
chemical constitution of (Stew.^et), 
T., 1059 ; R, 124. 

Stilbene, 2:4:2h4'-fefra-aiiiino- and 
-nitro- (Green and Baddiley), T., 
1725 ; P.,202. 

Stilbene-2:2''dicarboxyUc acid, id - 

rfinitro-, and its sodium salt (Gbees 
and Baddiosy), T.,' 1724; P., 
202 . 

Stilbene group, 

(Green and 


colouring matters of thf 
BaddilBy)/ T., 1721 


201 

tium nitrite, moleeulur wtas 

^mokenbr comp™* 
tGrusoN). T.. 2098 ; P-i 241* 
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gtyreiies 


^ action 

Eit Sind 


of tbionyl chloride on 

Ewi>-s}, T., 2086; 


- v'Jnce from the Californian 

, If'o.CIi from the action of thionyl 
-4 on isosafrole dibromide 
ditficKR and Ewins), T., 2090. 
li 6,N, from the aqtiou of^ hydro- 
'cSilono acid on ethyl ammonium 

r:-hvdioxy-2-methylpyridiue-3:5 di- 

, arhoxvlafr (Simonsen), T., 1029. 

0 Hi'Oifr, from the acid, CioHi,,02Er, 
I'int-ne (Henderson and 
Heicbuon), T.j 291 ; R, 31. 
r. H, OCl, from piuene (Henderson 
and Heidbhon), ^ T., 294 ; P., 


(' k O', from the oxidation of tetra- 
niethyldihydrobrazileinol (Engels, 
FmiKiN, and Eobinson), T., 1146. 

C .HniOti' oxidation of tetra- 

'iiK'tiivldiliydrobrazileinol (Engels, 
pEi’.KiN, and Eobinson), T., 
1145. 

Ci.;lI.>,Or,N 2 ' fr® copper salt, from 
the condensation of aminopinenc- 
(licarboxylic acid and glycine 
(CoitDEN), T., 1172. 

L'jJIigNg, from the action of magnes- 
ium phenyl bromide on bistriazo- 
fthane (Forster, Fierz, and 
JosHirA), T., 1072; R, 102. 

from the condensation of 
methyl 2:4-dimcthoxybenzoylprop- 
ionate with cthvl oxalate (Perkin 
and Rouinson)," T., 607. 

CjjHi^OoX,, from the interaction of 
7 >'nitiobenzyl chloride and isonitr- 
osooamphor (Forster and Holmes), 
T., 248 ; R, 8 . 

C,:H 3 , 04 N 2 (m. p. 114°), from the 
niUTaction of j>-nitrobenzyl bromide 
and isonitrosocamphor (Forster 
and Holmes), T., 250; P.,9. 

(m. p. 175°), from the 
interaction of j 3 -uitrobenzyl chloride 
and isonitrosocamphor (Forster 
and Holmes), T., 248 ; R, 8. 

from the expressed oil of 
imtmeg (Power and Salway), T., 

^ 1055 ; P., 198. 

• from /3-naphthol and 

2::i:5-triuitro-4-acetylatninophenol 
(Mf.ldola and Hay), R, 211 . 

C.i-H._„P 3 from ethyl phony Ipropiolate, 
acetophenone, and sodium ethoxide 
(Ruhemank), T., 435; P., 52. 

and its copper salt, from 
the condensation of aspartic acid 
and ami nopinenedicar boxy lie acid 
(Godden), T., 1173 . * 


Substance, CijjH 4 Q 03 , and its acyl de- 
rivatives, from the oxidation of 
cholesterol (Pickard and Yates), 
T., 1680 ; 121. 

CsiHigOs, from olive leaves iPowEE 
and Tdtin), T., 898 ; P., 117, 
C 54 H 5 QO 5 , and its diacetate, from tlie 
oxidation of dicholesteryl ether 
(Pickard and Yates), T.,. 1682 : 
P., 121. 

Substitution of halogen by hydro- 
gen in compounds containing the 
— (^OCXa’CO — complex by the 
action of hydriodic acid (Whiteley), 
P., 288. 

Succinic acid, alkaloidal salts, and their 
optical activity (Hilditch), T., 704 ; 
R, 61. 

Sucrose, conductivity and viscosity of 
solutions of (Green), T., 2023 : 
P., 187. 

and lithium chloride, conductivity 
and viscosity of mixtures of solu- 
tions of (Green), T,, 2049; 'P., 
187. 


Sulphidea, aromatic, interaction of, 
with hydrogen dioxide (Gazdar and 
Smiles), T., 1833 ; R, 216. 

Sulphination of phenolic ethers and the 
influence of substituents (Smiles and 
Le Rossignol), T., 745 ; R, 61. 

Snlphlnic acids and sulphonic acids, 
aromatic, alkaloidal salfi, and their 
rotatory power (Hilditch), T., 1620 ; 
P., 195. 

Sulphoacetic acid, chloro-, strychnine 
saits and their optical activity (Pope 
and Read), T., 795 ; P., 99. 

Sulphobenzylethylfsobutylsilicyl oxide,^ 
metallic, bornyiainine, cinchonidine^ 
cinchouidiue hydrogen, and menthyl- 
aminc salts (Luff and Kipping), .T., 
2010; P., 224, 

^ 7 ^Sulphobenzyl€thyl^ 5 obutyl 8 ilicy^^ ox- 
ide, resolution of, and the properties 
of the optically active acids, and their 
amine salts (Luff and Kipping), T., 
2090; R, 236, 

^77-Sulphobenzylethylpropyl8ilicyl ox- 
ide, decomposition and resolution of 
(Kipping), T., 462 ; R, 47. 

Sulphobenzylethylpropylsilicyl oxides, 
optically active, and their metallic,' 
amine, and alkaloidal salts (Kipping), 
T., 457 ; R, 47. 

Sulphobenzylethylsilicone and its salts 
(Robison and Kipping), T., 446; P., 
25. 


Sulphonic acids and siilphinic acids, 
aromatic, alkaloidal salte, and their 
rotatoiy power (Hilditch), T., 1620 ; 
P., 195. 
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2-Sulplio-iJ-tolaic acid, preparation of, 
and its barium hydrogen salt (Meld- 
RTTM and Perkin), T., 1419. 
SnlphozideB, preparation of (Gazdar 
and ^ILES), 1833 ; P., 216. 
Snlphur, bi', quadri-, and sexa- Talent,' . 
influence of, on rotatory power 
(Hilditch), T. , 1618 ; P., 195. 
Thlonyl chloride, action of, on the 
methylene etheii of catechol de- 
ijvatives (Bakgek), T., 663; P., 
50 ; (Barger and Ewixs), T., 735 ; 
..P., 60. 

dnlpimrio acid, viscosity of fuming 
(Dunstan and Wilson), T., 2179 ; 
P., 270. 

TritMonates of the alkali metals 
(Mackenzie and Marshall), T., 
1726 ; P., 199. 

Tetrathionates of 'the alkali metals 
(Mackenzie and Marshall), T., 

, 1726 ; P., 199. 

Sq^hnrio acid. See under Sulphur. 
Sjfntheaes with the aid of monochloro- 
methyl ether (Simonsen), T., 1777 ; 
P., 212. 

with phenol derivatives containing a 
mobile nitro-group (Meldola and 
Hat), T., 1659; P., 197. 

• T. 

Tannic aci^, action of reducing agents 
on (Gardner and Hodgson), P., 
272, 273. 

estimation of (Gardner and Hodg- 
son), 273. 

Tartaric acid, ethyl ester, rotation of, in 
aliphatic halogen derivatives (Pat- 
iTiRSON and Tuouson), T., 355. 
rotation of, in aromatic halogen 
derivatives (Patterson and Mc- 
Donald), T., 936 ; P., 125. 
-rotation of, in aromatic nitro-de- 
rivatives (Patterson), T., 1836 ; 
P., 216. 

Tautomer iam, the ciiol-ketonic (Dt’^N- 
STAN and Stubbs), T., 1919 ; P., 224. 
Tellurium tftcyanide and its compound 
with ether (Cocksedge), T., 2176 ; 
P., 269. 

Teloidine and its additive salts (Ptman 
and Reynolds), T., 2080 ; P., 234. 
Temperature. See under Thermo- 
chemistry. 

Terpenee, contributions to the chemistry 
' of the (Henderson and Heilbron), 
T., 288; r., 31. 

experiments on the synthesis of 
(Haworth and Perkin), T,, 573 ; 
P., 64 ; (Fisher and Perkin), T., 
1871, 1876; P., 228. 


Terpiueols, d- and L 

(Fisher and Perk IN )/]['_ of 

as-Tetrahydrocarvestrenpfli-^V 

of (Fisher and 
Tetramfcthoxyanthraaumone 

- and ’WEizMANk), T, 437 . 
Tetr^thoiy-a-ben20Tlben7Ai„’ ’ 
hydroxy- (Bentley and 
T., 437 ; P., 52. ^ 

7:8;4':5'-Tetramethoxy.4:3.inde,.K. 

pyranol{l:4) 

(Kngels, Perkin, and Uolrv * 

a4;6:6'.pteamethoxy-ff.phe,, ' 

phenybsobutyric acid t 

oxy-. ketone of (E.nceiI' 
and Robinson), T,, nsj 
Tetramethyl bromo- and cbloro-^in. 

(Irvine and Moodie), T ,To\^ 
Tetramethy Icoumarins, 3 : 4 : 6 ; ^ 3 . 4 , 
3;4:5:7-, and 4:5;6:8-, fonimi.Vlf 
(Clayton), T., 2019. ^ ^ ■ 

Tetramethyldihydrobrazileiaol and iu 

oxidation (Engels, Pf.lkiv ..h 
Robinson), T., 1138. ' 

Tetramethyldibydrokaeinateiiiol (En 

gels, Perkin, and Robinsov' T 
1142. •' 

Tetramethyldinaphthautbracene, S-e 

Piceue, alkyl derWative. 
Tetramethyl glucose, derivatives cf 
(Irvine and Moodie), T., 95, 
Tetramethyl glucose anilide and its 
attempted alkylation (Ibyink and 
Moodie), T., 103. 

Tetramethyl glucoseoxime and its alkyl- 
ation (Irvine and Moodie), T., l(t(t. 
Tetramethylhsematein (Engels, Pel- 
kin, and Robinson), T., lUl. 

1 :4; 5; 8- Tetrameth ylnaphtbalene, absorp- 
tion spectra of (Homer and PiEvisi, 
T., 1321 ; P., 147. 

Tetranaphthyl, absorption spectra of 
(Homer and Purvis), T,, l;121;P.. 
147. 

Tetrathionates, See under Sulplmr. 
Thallium, interaction of, with orgariic 
halogen compounds (SrENCEH aiiil 
Wallace), T., 18S2; P., 194. 
Thallium, quantitative separation of, 
from silver (Seek gee and Le Fli}. 
T,, 958 ; P., 75. 

Thallium ion, subvalcnt, existence in 
aqueous solutions of a (DENH.txi, I, 
833 ; P., 76. 
Thermochemistry;— 

Temperatures, high, and higli pifs* 
sores, apparatus for experiment? at 
(Threleall), T., 1333; P.,1R- 
Transition points, determiuation oi 
(Dunstan and Thole), f., isi* > 
P.,213. 
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influence of 
substances on, and the de- 
hvitioii of molecular weights 
lluUos and Jacksos), T., 344; 

! ■L“'^nn?nolic, and their reaction 
U’lizoy^ chloride {Baknett and 
....rpO, P., 123. . 

tiolarbamide and 

.i,5y./iarhamide8, reactions of, with acid 
‘SSD^xoN-ndTAYLOR) T.,18. 
n,^nrvanate8 containing an electronega- 
/«roui> constitution of (Dixon and 
TrvLonl, T., 684; P.,73. 
rtonapMien denvatiyes, synthesis of, 
Tim stvreiics and tliionyl chloride 
‘ ‘ ffAvricsV r. 2086 : R. 


riioaaphtlien, A^’j^achloro- and \\%du 
fl,loro-4:5(or 5:6)-daiydroxy-, and its 
aiWiizovl derivative (Barger and 
Ewins);T., 2086; P., 238. 

Cliioayl chloride. See under Sulphur. 
fliioiiyldiglycoUic acid and its salts, 
i»rt'p;iration of (Gazrar and Smiles), 
T., 1834 ; P., 216. 

[horia, reduction of, by carbon (Green- 
wood), T., U93 ; 188. 

rtorianite, traces of a new tin group 
rlmnent in (Kvaxs), T., 666 ; P. , 60. 
[hymol, 2-bromo-, bromonitro-, and 2- 
iiitro- {R-orertson), T., 793; P., 73. 
fin, the elflctroanalytical deposition of 
(S.rKD), T., 1572; P., 189. 
rin-group, new element of the, in 
ilioriatiite (Evans), T., 666 ; R, 60. 
Kflsiies, distribution of pliospboproteina 
in (Pm-MMER and Scott), T., 1699 ; 
W, 200 . 

ritani-dihydroxyraaleic acid (Fenton), 


T,, 1064; l\, 133. 

ritanium, detection of, (Fenton), T., 
1064; R, 133. 

Toluene, o-, m-, and ^-cliloro^ and 
-nitro-, oxidation of (Law and Per- 
kin), T., 1634 ; P., 195. 
p nitro-, action of caustic alkalis on 
derivatives of (Green and Bad- 
DiLEY), T., 1721 ; P., 201. 
U'Wonitro-, velocity of transformation 
of (Patterson and McMit.lan), 
T., 1048 ; P., 135. 

ij-Tolneneazo-orcinol, 3:5-c?fbromo- (Or- 
TO.v and Everatt), T., 1020. 

'ii-Toluene-l-azoresorcinol, 2:4:6-i:n- 
bromo- (Orton and Everatt), T., 
1018. 

/I Tolueiie'4-azoreaorciiiol, 3;5*dtbrorao- 
(Orton and Eveiuti), T., 1018 . 


Tolnenediazonium bromides. See Diazo- 
toluene bromides. 

^-Tolaenesulphinic acid, alkaloidal 

salts, and their rotatory power (HlL- 
DITCH), T., 1621. 

;p-TolueneBulphonie Acid, alkaloidal 

■ salts, and their rotatory power (HiL- 
ditch), T., 1621. ' 

Ju-Toluic acid, 5-bromo-6-liydroxy- 
(Robektson), 789 ; P., 73. 

;)-Toluic acid, 2-hydroxy-, preparation 
and reduction of (Meldrum and 
Perkin), T., 1420 ; P., 187. 
;p-TolTiidide8, anilides, and a-naphthal- 
ides of normal fatty acids, melting 
points of (Robertson), T., 1033 ; R, 
120 . 

Tolyl arsenites, o-, and p- (Lang, 
Mackey, and Gortner), T., 1370. 
Tolyl-S-arsonic acid, 2-aniino-, and its 
sodium salt and its A^-acetyl deriva- 
tive (Pyman and Reynolds), T., 
1181; P. ,143, 

2'hydroxy-, sodium salt (Barkow- 
CLiFF, Pyman, and Remfry), T., 
1896. 

^J-Tolylbenzylmethylallylamiuoniiim 

iodide and hydrogen tartrate, resolu- 
tion of (Everatt and Jones), T., 
j 1790; P.,212. 

l-o-Tolyl-2-methylbenziminazple, 4:7* 

dinitro-6-hydroxy-, and its silver salt, 
acetyl derivative, and ethyl ether 
(Meldola and Hay), T., 1672. 
l-p-Tolyl-2-methylbenzmlinazole,4:7-^?^- 
nitro-6-hydroxy-, and its salts and ethyl 
ether (Meldola and Hay), T. , 1673. 
Transition points. See under Thermo- 
cheniistry. 

Trianisylselenonium and its chloride, 
diihromate, hydroxide, iodide, and 
platinichloride (Hiluitch and 
Smiles), T., 1387. 

Trianisylsulphonium and its platini- 
chloride (Smiles and Le Rossignol), 
T., 755, 

Triazoacetaldehyde (Forster and 
Fierz), T.. 1865 ; P., 227. 
Triazoacetic acid and its salts, ethyl 
ester, and amide (Forster and 
Fierz), T. , 72. 

dissociation constants of (Philip), T., 
925 ; P., 114. 

Triazo acetone {acctonylazoimide) and its 
oxime and semicarbazone, and the p- 
toluenesulphonic derivative of the 
I oxime (Forster and Fierz), T., 72. 
l-Triazobutanone-2 andits semicarbazone 
and its oxime and its ^-toluenesul- 
phonyl derivative and S-Triazobutan- 
oiie-2 and its semicarbazone (Forster 
and Fierz), T., 675 ; P., 54. 
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TrUtzo-compoandv, refractioa and dU- I 
persion of (Philip), T., 918; ‘P., 
114. 

IriaiMthyl alcohol j 

and^ita acetate and jj-nitrobenzoate , 
(Fomtkb and Fisez), T., 18B5 ; P., ; 
227. 

Trlazofomie acid, ethyl eater (Forsteh 
and FIerz), T., 81. 

Triazo-group, the (Fc^ter and Fierz), 
T., 72, 669, 1070, 1174, 1859, 1865 ; 
P.j 54, 102, 143, 226, 227. 

y^Tnazopropane, «J8-^^^b^olno- (Forster 
and Fierz), T., 1178. 

a-Triazopropionio acid and its ethyl ester, 
silver salt, and amide (Forster and 
Fibre), T., 671 ; P., 54. 
resolution of, and its reduction to 
alanine, and the laevo acid and its 
brucine salt, ethyl ester, and amide 
(Forster and Fibre), T,, 1859 ; 
P., 226. 

dissociation constants of (Philip), 
T., 925 ; P., 14. 

^-Triazopropionic acid, ethyl ester 
(Forster and Fierz), T., 674; P., 54. 

Trihenzyl-silicol and -silicyl chloride 
(Robison and Kipping), T., 450 ; P., 
25. 

Trimethoxyanthraquinone, hydroxy- 
(Bentley and Weizmann), T., 437 ; 
P., 52. 

Triinetho2cy-2-benzoylbenzoic acid, 
2':3':4'^-(or 3':4':5'-) (Bentley and 
Weizmann), T., 436 ; P., 52. 

4:5:4' 'Trimethoxy-2-benzoylhenzoicacid, 
2''hydroxy-, preparation of (Perkin 
and Robinson), T., 513. 

7;4':5'-Trimethoxy-2;3-indenohenzopyr- 
anol(l:4) salts (Perkin and Robin- 
son), T., 1106. 

7:4':6'-Trunethoxy’4:3-mdenobenzopyr- 
aiiol(l:4)%alts (Engels, Perkin, and 
Robinson), T., 1149. 

7 :4' :6'- Trimethoxy 4: 3 -indenobenzopyr- 
anol(l:4} anhydrohydrochloride, at- 
tempt to synthesise (Engels, Perkin, 
and Robinson), T., 1152. 

7:8:4'-Triiiiethoxy-4:3-indenobenzopyT- 
anol(l:4} anhydrofcrrichLoride, 5'- 
hydroxy- (Engels, Perkin, and 
Robinson), T., 1151. 

a-4:5"-Trimethoxy ^'-phenoiy-jS-phenyl- 
isobTityric acid, 2;5;2'-^nhydroxy-, 
lactone of, and its acetyl derivative 
(Engels, Perkin, and Robinson), 
T:,1156. 

Trunethylbrazilein and its derivatives 
(Engels, Perkin, and Robinson), 
T., 1133. 

Trunethylbrazilone (Engels, Perkin, 
and RopiNSON), T., U44. 


(rrimethylbraailone,conbtitutiun 

KIN and RobInson), T., 498 ^° 

?l;-IrimethylhraaUone, oxidiH. 

2-carboxy-4;S.diinethoxTphciJl “ ’ 

iVM and 


3:4;7-TrimeUiylMnmarin j, 

tive salts, oxune, and »vT ^ ^'1'*- 
azone (Clayton), T., 55*9^^ 
Trimethylcoumarins, ’ 4 . 0.7 
4:5:7-, and 5:6:8-, fornlaH 

(Clayton), T., 2018 
Trimethylcyc?ohexenone 


(CBOssLiYandGiLuS)*^”"®-' 
l;l:5-Trimethyl-A*.c!,*heaj;;,.3- 
Its oxime and semie<aTbazone (Ciy,;.., J! . 
, andGiLLiNG), P.,130. * 

TrimethylBulpbine perbroraides and r.r- 
lodidcs (Tinkler), T., I617 . p 

3:4:7-Trimethylthiocouiiiariii ’ ffiiv 
ton), T., 530; P., 26. ^ 

TriphenetylBelenonium and its ebloride 
hydroxide, iodide, and platiaidiloridl 
(Hilditch and Smiles), T., iiijg ' 
Triphenylethylsilicane* (Marsdex ’ and 
Kipping), T., 209 ; p., 12 , 
Triphenylmethane, absorption spcctmiu 
of (Leonard), P., 93 . 

' oxidation of (Law and Perkix'( T 
1637 ; P., 195. " 

nature of the impurity found in [(re- 
parations of (Hartley), P,, 94. 
Triphenylmethane series, cause of colour 
in the (Green), P., 206, 
Triphenylmethylsilicane (Maksdey and 
Kipping), T., 210 ; P., 12. 
Triphenyi-silicol and -silicyl chloride 
(Marsden and Ripping), T., 2CS. 
Tris- w- dimethoxyphenylsttlplioiiium and 
its chloride and platinichloride(S3iiLZi 
and Le Rossignol), T., 757. 

Tris-m-methoxytolylsulphornumplatmi- 

chloride (Smiles and Le Rossignci;, 
T., 756. 

Tris-j^-methoxytolylaulpbonium and its 

platinichloride (Smiles and Lr Ros- 
signol), T., 759, 

Tris- 5 -methoxy-m-xylyl-2-STdplioMum 

chloride and platinichloride {S.vJii.r5 
and Le Rossignol), T., 762 . 
Trithionates. See under Sulphur. 
Trixanthyl derivatives, new (Silberead 
and Roy), P., 205. 

Tropine and its derivatives, a&nity 
values of (Veley), P., 280. 
Tungsten oxide, reduction or, 
carbon (Green^vood), T., r., 

188 . 
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V. 

'imWluloBe, (Tutin), 

rr 0R9 • P. , 23. ^ ... ‘ i 

^■’ and optMSfl ^wtivity, rela* 

1618; ol, loo, lyo; / ^ 

orange (Veley), T., 664 , P., 50. 


V. 

rilency, new theory of (Feiend), T., 
lanUUc acid, 2-brorao- (Robertson), 


T 792. 

fftnUlin new isomeride of, from the root 
of a species of Ghlorocodon (Goulding 
and Felly), P., 62. 

fapour density, new method of deter- 
mining (Blackman), P., 8. 

Nocity of chemical change, of nydro- 
lyiis, and of reduction. See under 
Affinity, chemical. 

Viscosity and chemical constitution, 
relation b#ween (Dun STAN and 
Thole), T., 1815; P., 213; (Dun- 
STAN and Stubbs), T., 1919 ; P., 224. 
and conductivity of aqueous solutions 
(Green), T., 2023, 2049 ; P., 187. 
of solutions (PAWsirr), T., 1004; P., 
121 . 


determinations at high temperatures 
(Fawsitt), T., 1299 ; P., 146. 


We^rhts, molecular, determination, of, 
and the influence of foreign substances 
^ on 'transition temperatures (Dawson 
>' and Jackson), T., 344 ; P., g6.% 
Werhor’s theory, criticism of (Friend), 
T., 269, 1006 ; P., 14^ 12?. 

Women, question of admittiag, to the 
Fellowship of the Society, P,, 203, 
'277. 


X. 

Xanthyl derivatives, new (Silsbread 
and Roy), P., 204. 

Xenon, density of (Moobe), T., 2181 ; 
P., 272. ’ 

o-Xylene, nitre -derivatives of (Crossley 
and Renouf), P., 58. 
^Wnitro-derivatives (Ceosslbt and 
Renouf), T. , 646. 

m-Xyleneazo-orcinol, 5-bromo- (Oeton 
and Everatt), T., 1020. 

m-Xyleue-d-azoresoroinol, 5-bromo- (Oe- 
ton and Everatt), T., 1019. 

^-Xylene -2 -sulphinie acid, alkaloidal 
salts, and their rotatory power (Hil- 
ditch), T., 1621. 

27-Xylene -2-8ulphonic acid, alkaloidal 
salts, and their rotatory power (HlL- 
ditch), T., 1621. 

9n-6-Xyleiiol methyl ether, snlphination 
of (Smiles and Le Rossignol), T., 
761. 

Xylenols, coumarins from (Clayton), 
T., 2018. 


W. 

VFalden inversion, contribution to the 
chemistry of the (McKenzie and 
Clough), T., 811 ; P., 91. 

Vater, conductivity, preparation of 
(Hartley, Campbell, and Poole), 
T., 428 ; P., 47. 

chemical action of radium emanation 
on (Cameron and Ramsay), T,, 
966, 992 ; P., 132, 183. 


Z, 

Zinc mercuric cyanide, formula of 
(Dunstan), P., 135. 

Zirconium, atomic heat'^iiJid atomic 
volume of (Wedekind and Lewis), 
P.,170. ^ ; 

Zirconium oxide (zirconia)^ reduction of, 
by carbon (Greenwood), T., 1493 ; 
P., 188. 

silicate. See Malacone, 




formula index of new compounds. 

TEANSACTIONS. 1908. 


C> Group. 

f' ir V 

PAGE 

.1071 


U V Ti* 

,2176 

tMl'OX;, 

.1870 

r n n.NT 

....77 


ai.o\, 

....80 

CMl.-pXs 

.1867 

C,l!.>0,.X.Ag 

....78 

C 3 Group. 

ClljX, Jl78, 

1179 

C.II 7 OX.. 

,...82 

C.IIAXs- -SI. 671, 

1861 

C. 1 L.X--Hr.. 

.1178 

C-lfyOX^ 83, 674, 

1863 

C..X,S,H 

.2178 

CMUOoX.Aj}: 

..672 

0 , 0 X 38 , P, 

.2157 

C 4 Group. 

C,HA 946, 947 



.1074 

C 4 IIAS 

.1834 

t-VIjOXg 675, 676, 677 

0,11 -O-Ng 70 

1868 

,.678 

OIGOX 4 

OJisONe 

....83 

i'AoOA 

.1650 

CViASBa, 2 H 30 

.1835 

O^HASPb 

.1835 

Cg Group. 



.1380 

-rJI.fONn 1-382 

-ViA.XV-.673, 674, lS63 

VHigONg 676, 678 

t-jiijAX’g 

...83 


PAGE 


CJIANCIp 

.2000 

CgHgOaNCVSHaO.... 

.2000 

Cg Group. 


CgHeO^...: 

...721 

CaHA 598, 600 

CoAoOg,H20 

...589 

CflHiflOfi 720, 72$ 

!, 723 

CeH.oNg 

,1178 

CgHaNCig 

.1995 

CcHA2^4 

.1382 

GglIA2N3 

.1382 

CfiHAAg 

...601 

GgHi^OAs 

.1895 

CeHAi^,H20 

..601 



..601 

C«HgO„Aga...720, 721, 723, 


725 

C6 HiA ^^2 ^20, 724 

CgHaO^NgCs 

..477 

C«HAN,UHA 

...475 

CRH.ANr,Li,4H.,0. 474,475 

CgHa07T73Xra,Ha0 

..476 

CgHgOaNGla 

.1995 

CgH^ONaCla 

.1996 

CgHAgNaBi'a 

..734 

CgHcONA 

,1379 

CgHioONVS 

.,.,23 

CgUiANaClS 

....22 


G7 Group. 

C7H6O4 1027, 1028 

C7H10O2 586, 589 

C7H10O3 .,583 

C7HJ2O5 684 

C7H12O5 1783 

O7H14O3 1789 


FAOB 

C7H70Br 789 

C7H70aBr 791, 792 

C 7 H 7 O 3 N 570 

C7Hio02Br2 588, 590 

^7^10^6^^ 1 82 

CyBjjOaBr 585 

C7HiiOgIir .583 

589 

C7H,.,03Ag 1789 

C7Hg03NBr 790 

G7H604NBr 792 

C 7 H 7 ONCI 1058 

C7Ha04AsNa,2H20. . . .1896 

CjHiiOaT^gS 626 


C7H6O5NS2Na.l403, 1404, 
1405 

C7H60fiNS2Ka,H20 ...1404 ' 
071190357 AsN a, 5H2O. .1181 

Cg Group. 

CgHia ^644 

CgllA * 569 

CgHj^jOg 1781 

CgHijK 1959 

C8H12O 1969 

C8H12O2..I422, 1423, 1884, 
1886, 1960, 1961 
G3H12O3....59I, 1426, 1881 
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C.„H» 04 NC 1 1801 

1804 

1804 

OT^H^sOaN^S 1804 

Ca^HaaOaNaCla. 1805 

C^H^OABra 1805 

C22H„0aSaBa,6Ha0...1296 


C-H 2 .O 4 N, 

CasHajOsNj.lHjO ■!, 

OjsHaeOjNaJHjO L 

A!sHa0jNj,2JHj0. ;i.> 

CaHaO,A,3JH40:J^ 

CasHjsOjNaClS.HjO.jj; 


0.^Il4a03N3BrS 619 

CffiHaOjNOUAu 1801 

C3jHaaO.NaClaAua.....l804 

CBH3404N2ClePt 1806 

0j3 Oronp. 

C 33 H 33 O, 1159, 1162 


C23H3304'NBroS. 

.,'2SS 

^ 123 ^ 3404 ^' BrS. 

..301 

Crroop. 

C 34 H 45 N 

.17ST 

^24^22^4 

.1283 

C94Hi40j4Ba 

.1189 

034112^038 

...7o9 

^a4H!sO;jSe 

.1385 

^24H2^06Se 

.138? 

^'24^^880 

...200 

CajHgOagNjoZr 

.,.494 

^24^^14^12^ ■ ■ .1694, 

1599 

G 5 WH 0004 N.S 

.,,620 

^21^21®6^3®8 

...621 

0 ft 4 ll 92 O 3 Nfl^ 

...62(1 

C.^H« 0 ,CI«Pt 

...434 

^mH‘24^9^‘2^^2 

..1235 

CAOaClSe.; 

..1386 

C24H^0«C1S 

...75? 

CaiH^O^ClS^SH^O.,, 

....75( 

C24H3204N2Br2 

.1804 

CAOjNBr 

..1232 

CaaHaaOaNjClS 

....620 

Ca,Ha,OaN,BiS 

...,621 

CaiHjiOaNaPlgPt 

...1284 

Ca,H,304f)BraS 

..,.303 

CoAH« 04 NBrS 

...1228 

CajHssOjSaNaaSyHjO 

W 

c.^ Groip. 

C 33 HA 

43? 

0 ^^ 114303 . 

900 

0 . 35114^02 

90f 

CasHaiOaN, 

p TT. ri..N 

343 

...1800 


C.43H4„04.. 

C23H4e02. 


..908 

.894 


CAO4N,S,6iH,0..IM 

CaH3,04NBr^ 

G33H4,03lISS..^..^ * 

C2,H*,03KSSi,HsO -« 
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PAGE 


c.^ Group. 

, .j ...1324, 1327 

Vt"o,’.' 13S1 

iXo. 

:>,0A. 

yi.jsOiN. 

yiAN, 

18«2 

yi;.o.,s= 

2008 

1687 

yiyy 1331 

yf.soyy 1®! 

yWlAVS.HjO 1624 

:.^.1^^04^V‘’-4iH20. .1625 

:^ji;sOw>"3Cu 115^3 

1^72 


C_V 7 Group. 


:,ll«0., 1931 

1932 

^^114203 1931 

1932 

yi4A 1683 

411440^ 908 

f.!H440, 1330 

4H4A 1330 

UUO 1629 

896, 901 

1680, 1681, 

1685, 1930 

)o7H4«04 1332 

yi^^O 1631 

-rHiftOo... 907 

709 

705 

’AO,,N : 709 

'/:H3fl0gN2,iH2O 704 

'2tH;ii)081^2>2H20 704 

709 

?Tll;i2^l8^2)211sO 704 

’2TH44O2H2 ' 1932 

UIs^ON..... 1630 


VH;i.,(\N2S, 3Ep .... 1 625 
WI^:^204N2S,2lH2O...1625 
'rH,,05NA4^Fl20...1625 
’;’tE«03C1S,7H.0 762 


WEi404N2S 1624 

WW3404NBrS 1238 


PAGE 

CsiHai0,N„liH30....1391 

^32^S6^eN2>^^a^ 702 

^aaHssOSig 450 

^82^38^18^ g 1 8 05 

C 32 H 39 O 7 N 3 !,1391 

CaaH^AClgPt ..: 1100 

^ 32 ^ 2204 ^ 15 '^w 1101 

C32HaO4Cl6Pt,2H2O..1101 

C32H2604GlePt 1112 


0^8 Oronp. 

^28^22^4^2’ • 

CagHgoOSig, 208 

C 23 H 3 QO 5 N 2 , ^ HgO 1393 

As® 31^4^3 1392 

C 2 gH 4 ,ON 3 1629 

CssHggOiNBrS 1235 

Cgs} Group. 

C 29 H 17 N 1764 

C 29 H 24 O 3 953 

CasH^O^ 1683 

C 29 H 4 SO 4 1682, 1685 

^29®6oA 1631 

CggHsoOg' 1686 

CasH3208N2S,2H20. ■1623 

GggHgaO^NgS, 6 IH 2 O. . . 1623 
C.38H3805N3S “ 1625 

CgQ Group. 


C 33 Group. 

^33®2vA 1606 

^33®52A 899 

^33®64A 1682 

C 33 ® 32^^25 1 ®2^ -.1393 

C33H3304N3,4H,0 1392 

C33H3405N2,2H20 1392 

^33^36^^41 2^1120. ...1392 


C33H4eON2 1932 

A3®5oA^2 ..1684 ■ 


C 30 H 28 O 4 953 

^ao^csA 912 

C^30®3206^2>2^®2^ ....1390 

AolljaA^a 1391 

^30®33A^3’li^®2^ ...,1390 
Ao®ioO.%Ni.-iCr,9H20.. 486 
^30®1 oA6^15^^»27H20. 486 

1110 : 

CgoHaaOjCloPt 1099 

*^30®2-3AdePt, 2 H 2 O. . . 1 099 

1623 

^30®34^7^2®»^i®2^ ..1624 


C 34 Group. 

Cg^HgoO^ ..955, 956 

C 34 H 30 O 8 1607 

C 34 H 52 O 2 1632 

^34®5404.' 899 

C34H4A^ ...1930 

434 

Cg4lT360aCl5Fe,H20....1161 

^34®30^6^l8l*t 1114 

Cg4ll4o08N20l6Pt 1807 

C 35 Group. 


C 31 Group. 

^31®48A 898 

Ai®5oA 897 

Ai®5o05 1681, 1931 

Al®34^G^2>li®2^ ....1390 
2 H 2 O. . . .1624 
Ai®S6^7^2^jl|®i 1624 

C3i®360*7N2S,2HeO .. 1624 
^31® 30^3^ " 2 ®2^ ... 1 62 4 


C 32 Group. 


^32® 53 A 

899 

* ■ 

912 

^S8®32A^2 

703 

^32®34A^3 

1391 


^35®64^5 - 

898 

^35® 08^ 

911,913 

AsHesA---.' 

906 

As® 70 A 

910 

^35®38^5^2j 2^ HgO 

....1392 


Cgg Group. 

C33H3oO«Cl8pt,2H30 ..1104 

CsfiHsoOsClgPt, 2HaO.. 1 1 06, 


, 1148 


A6®240l7®6®2^^2 4 ■■ 

..1694 

A6®24^10^e^^8Al^^ ■ 

..1694 

Cg^ Group. 

A7®72A 

...906 

A7®34A®2 

...711 
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C 3 ,H 3 , 03 N 2 ,H 20..;....1391 
C3^Hrf,0,Ns,45H20 ...1391 
C:r 7 Hsa(>A— * 71 ^ 

C3^H4oa^4,UH20....1392 

CS 7 H 42 O 5 N 2 711' 

€35 Qronp. 

C^H3408ClgPt,2Ha0. 1107, 
1150 

C 38 H 4408 N 2 Cl 6 Ptl 797 ,l 799 

o 

C 40 Group. 

710 

C 40 MA 710 

C4oH460ioIf2^4iH20 710 

C|oH«OioN 2 709 

2147 

151 

C4oH3e09NgS2Cr2 .1696 

C4oH4402NBClePt 343 

C^H^^OgNaClgPt 1798 

C 4 flH 320 ,AS 2 Cl 6 l’t....l 51 

Am 


C 42 Group. 

: • V f 738 ' 

042^4203813 456 

C42H,A302Se2 1387 

C^^HagN^OlgBr^Pt 9 / " 

C42H420BCleS2Pt 755 

C42H520gN2ClgPt 1800 

042 ^ 33010 ^ 153 

C 4 S Group. 

C4;tHjgO,NClBrS 797 

C 44 Group. 

C44H6802,N3,H20 1806 

C 44 H 4 j 09 N 4 CiS,H 20 ... 795 , 

796 

C44Heo07N2S2Si2...201, 203 
C 44 H 8 oOvN 2 S 2 Sl,, 4 H 20.468 

I C4a Group. 


04(1118407^2?!.^], 

C 47 Group. 

C 47 H„ 0 ,N„ 6 H,o ,,,,J 

..^48 Group, 
C«H«0,CI,Pt3e,. 
W«c'APt', 5 a’?, 

C 48 H 540 ^ 2 Cl 88 ,Pt .1 



C50 Group, 

^ 5 oH! 540 i 2 N 4 ,HjO 

^50^56^12^4,611^0 ;j)g 

C 6 oHb 60 i 2 N 4 , 7 |H 20 .,, . 7(15 

^5o7l580j2N4,7H20 ;i,5 

C 54 Group. 

^54H6o06Clf;S2Pt 75J 




C 58 Group. 


...I6S.3 


C46H6807N2S2Si2 2094 Cga Group. 

■ C4gHgo07N2S.2Si2 2015 I Cg^HggNaCIgBrjAiu s' 



ERRATA. 


jpaire 

617 


1641 

1642 

1643 

1646 

1647 
1647 
1647 
1647 
1652 

1652 

1653 
1658 
1658 
|1658 
1968 


VoL. LXY (Trans., 1894). 

^0* M “Trans. / 1888, 53,” read “Trans. , 1887, 51, 610. ** 

Yol. XCI (Trans., 1907). 

“ hydrochloric ” retwi “acetic.'’ 

“3H” read 

delete (second) “iodine." 
insert “ + ” before 
for “Ai” read 
„ “ ac " read b"c." 

.. ’’ read “ .4.” 

“o'’read“^." 

,, “ 0*000028 " reflet “ 0’000058." 

In equation /or read “ C{A - a’).” 

for XIV" read “XIII.” 

,, “ 0*40 " reoi? “ 0*040. ’’ 

,, “0*535" r«a^ “0 ‘0535. ” 

,, “ 083 " r^ewf “ 0*83." 

(of table) /or “0*5029" and “0*7368” read “0*4992" and “0*7301 ’ 
respectively, 

^ Yol. XCIII (Trans., 1908). 


2 * 

19 
10 * 

3 * 

8 

18 

20 
1 * 

17 

11 * 

1 * 

19 

20 
21 

2 


49 

5 for 

^ q 

q R'P’ 

49 

14 „ 

‘ 2860” read “ 6700.” 

288 

5 „ 

‘ 2 CO 2 " read “ 2 CI 2 .” 

486 

1 * „ 

‘C, 2 H 40 i 4 Ng, 3 H 20 ” read 

489 

5 „ 

‘ C 12 H 4 O 14 N 6 ,” read “ Ci 2 H 40 i 4 N 6 Ni.” 

912 

3* „ 

‘CegHsv-CO'C^Hg" read “ CaiHg/CO^-C^Hg.” 

949 

3, 6 „ 

'‘23“" read “ 21°." 

949 

5 ,, 

“^ 23 " read “ 

1171 

13* „ 

CMe-COgH CMe *00.^11 

“ C H read “C H ^ 

^CHa -K " X'Ha 'NHa. ’ ’ 

“standard” read “silver.” 

1173 

3 „ 


Bone and Cowaed’s Paper. 

1218 Table IX, 3rd column for “23*90 read “3*90. 

21*40." 

1219 „ ,X, 6th „ ,,“71*9 reaf7“28*l 

71*9” 


1404 13 


1404 

1405 

1635 

1636 
1636 


g &jf:| , 

I g-2 S'® 


‘ almost colourless needles with only 


W3.2. 5*^ M j 

XII /or i d § J C ji;; read 

g a.2 I 

for “ pale yellow needles” read ' 
a slight yellow tinge.” 
b*\ “ pale yellow crystals” read “almost colourless crystals with only 

11^/ “ a slight yellow tinge." 

1 ,, ” '^-Niiroioluene"^ ^-Nitrohensaldehyde.'" 

0^ ,, o-Chlorotoluene'^ o~CklorohenzaldehydeJ' 

2 ,, ^-Chloroioluene"" XQ^d ” ■p-Chlorob&nzaldehyde."' 


From bottom. 



Page Lme 
1637 8 

1798 3* 

1799 ?13* 

1899 16 

2191 10 

2192’ 4 

2192 2l 

2195 84 


2197 13 

2197, 18 

2197,. 19\ 

2197 20/ 

2198 15 

219 8» 40 
2198 41 

220r 7 

2203 3 


/or “ m-Ohlorotoluene*' read m-ChlfnvheTtzaldehyd^ ” 



;• {02oH2304N^,HanCV’ 


„ »(CijHaO^)a,HPtCl9”^ ‘‘(^9] 


0,rHiAiTsAs,2ift,6 ” read " Cia'HijOXAslfr.Sko,, 


read “ ^ 


iTj. jr ' 'ATj. tr: 
after “ H ” imert “ = 
delete “only." 

/br‘^^3/" read 


^2 




K'KfV^ 


/'••I’:’-—' i??- 


“providing .... very great." 

/or “acid" read “acids." 

after “ resembled ” insert “ the effect of water on catalysed." 
delete “ by experiment." 

,, “ hydroxonium. " 

before “ value" insert “apparent" and delete . ” 


Index 1908. 

2312 10 col ii. for “ Methylcampholenitrile ” read “Methylcampholenonitrile,’ 


Prom bottom. 
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Syntheses of Methane hj means of Calcium Hydride. 
Mayer and V. Altmatek (Ber,, 1908, 41, 3074—3080. Cfompare 
^hsti\, 1907, i, 457).— Methane can be synthesised by the action of 
carbon, its monoxide, or dioxide on freshly- prepared calcium hydride, 
iiyitb carbon monoxide the reaction begins at 400'^, and is rapid at 
)00^; thus when the gas is passed at the rate of 0-6 c.c. per minute the 
issuing mixture contains 42*75% methane and 51*86% hydrogen, and 
IF hen the rate is 1 c.c. per minute the product contains over 60% of 
nethane. At higher temperatures the amount of methane tends to 
lecrease. Xhe reaction can probably be represented by the equhttions : 
JCatlj + SCO = CH^ + 3CaO -1- 20 + and CaHg + 20 = CaCj + Hg. 

Calcium carbide, calcium oxide, and carbon have been found in the 
residue. Carbon dioxide behaves in much the same manner as the 
DQOQOxide. 

With carbon (lamp-black) and calcium hydride, hydrogen is 
produced at 270°, and the formation of methane can only be recognised 
it higher temperatures. At 500° the gaseous mixture contains about 
of methane. J. J. S. 

Studies in the Hexene and Heptene Series. Nicolai D. 
Zelinsky and E. S. Peschbvalsky {J. Buss. Phys, CJiem. Soc., 1908, 
10, 1105 — 1123).— The action of quinoline or of aqueous or alcoholic 
potassium hydroxide on w-hexyl iodide yields as main fraction 
\ kydrocarhon, CgHjg^ b. p. 64—64*5°, DJ® 0*6789, Df 0*6760, 
1’3896, which gives only valeric acid on oxidation ; the authors 
regard it as w-hexylene. 

^-MeihylhAxyl iodidSj O^Hg’CHMe'CHgT, prepared from the corre- 
jpondiug alcohol by the action of iodine and phosphorus, hsu:^ b. p. 
18^79719 mm., 1*3707, Df 1*3663, 1*4891. V 

CHMe 

Methylpropijkyclopropane^ , obtained by the action of 

iIcohOTc potassium hydroxide on ^-methyl hexyl iodide, b. p. 
3*2— S*5°/753 mm., 0*7077, 0*7033, 1*4044, gitea, on 

)xidation with permanganate, (1) methyl n-butyl ketone; (2) butyric 
icid ; (3) valeric acid ; (4) heptoic or woheptoic acid ; (5) a glycol, 
DijHjgOj, possibly OH 2 Pr*CMe(OH)*CH 2 'OH, which, on further 
nidation, gives butyric, valeric (?), and heptoic or isoheptoic acid. 
On adding hydrogen iodide to methylpropylcyc^opropane and treating 
the resulting iodo-compound with dilute aqueous potassium hydroxide 
in a sealed tube at 100—105°, ^ydieptylene, CHEtICHPr, b. p. 
94*5-95*57767 mm., Di^ 0*7124, Bf 0*7083, 1*4077, is obtained; 

with permanganate, this hydrocarbon yields butyric 
an propionic acids, together with traces of acetone and valeric acid, 

T. H. P. 

a m 


VOL. XCIV, i. 
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Ozonides of the Simple Olefines. Gael D. 

Kakl Haepfner (5er., 1908, 41, 3098 — 3102).— Although amvl^ 
and hexylene ignite when brought into contact with ozone 
theless it has been found possible to prepare their ozonides by 
the method of Harries and Tank (this vol., i, 517), namely, treat’^^ 
a very dilute solution of the substance in an indifferent solvent 
ozone. The ozonides of these olefines are very stable substances 
may be distilled in a vacuum. _ It is probable, from the 
values of the molecular refraction and dispersion of these ozonid^ 
that the molecule contains one carbonyl oxygen atom and two ethtj 
oxygen atoms. 

Amylem ozonide {trimethylelkylem ozonide)j C^Hj^Og, is prepared bv 
passing ozone into a dilute solution of the olefine in hexane, and 
heating at 60° in a vacuum the crude ozonide obtained after distillin 
off the solvent; it is a limpid, colourless liquid. The omil 
obtained by treating the crude ozonide with an aqueous solution ol 
sodium hydrogen carbonate, when analysed, gives values which lie 
between those required for and ; it is far more 

explosive than the normal ozonide. 

Hexylene ozonide^ CgH^gOg, is prepared in the same way as the 
amyleue ozonide. The crude ozonide first obtained is viscid but 
yields the normal ozonide, a limpid liquid, when distilled at 60° under 
12 mni. pressure. The amylene and hexylene ozonides are uot readily 
decomposed by water. 

Propylene ozonide is obtained by passing ozone into a dilute solution 
of propylene in ethyl chloride cooled in a carbon dioxide-ether 
freezing mixture. It is a limpid liquid with a pimgent odour, 
b. p. 29 — 30°/19'5 mm., becomes solid at low temperatures, explodes 
with great violence when heated in a test-tube, and is rapidly 
decomposed by water. W. H, G, 

Absorption of Oxygen by Meet ro -condensation ProSucts. 
Sima M. Losahitsch (Moruitsh,^ 1908,' 29, 753 — 762).— Chiefly an 
account of work already published (Abstr., 1897, i, 179 ; this voi., ii, 
32), and a criticism of Jovitschitsch’s work (this vol., i, 118). 

Since the compound (C^ 2 ^ 22 ^) 2 > f farmed by absorption of oxygeu by 
the electro-condensation product of ethylene, distils unchanged, the 
oxygen must be in chemical combination. The addition ms-y take 
place at the ethylene linkings in one of the two manners : 

-0 IT * 

•CO-CHg- ^ -CHICH* *^^<0 ■ 

The solid condensation product of acetylene, when treated with 
ozonised oxygen, forms a compound^ (CgHgOg),! ; the liquid condeasa- 
tion product, on the other hand, absorB^e oxygen only slowly, and, 
after several months, contains less oxygen than required or e 
formula (C,H,„0)„. Both condensation products of acetylene witl 
ethylene absorb oxygen, but without forming definite compoana. 
The oxygenated compound derived from acetylene and 
oxide absorbs more oxygen than previously stated, but sti 
reaching the composition (C 3 H 8 *C 0 *O 2 )n‘ 
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. tlon of Organo-magnesium Compounds on Croton- 
i^hvde and the Optical Behaviour of the Products. Johann 
R , 1908,41, 2739 — 2746). — The paper is a continuation of 

r irJ’s* research on the action of magnesium methyl iodide or 
*”riie*'iiuai iscamyl bromide on crotonaldehyde (Abstr., 1901, i, 679). 

vin^ the same method, the author has examined the action 
f^nviVnesium ethyl, propyl, isopropyl, and isobutyl bromides. 
L rJ^ulting unsaturated alcohols, CHMe:CH;CH(OH)-CH 2 R, de- 
- ibed below are colourless, mobile liquids, which exhibit a normal 
’^^j^ular refraction, are oxidised by 1% potassium permanganate to 
ih corresponding glycerols, and by distillation with potassium hydro- 
en sulphate yield diolefines of the type CHMeiCH'CHICHR, which, 
j^frreement with Briihl's observations on substances containing the 
>C^CH*CH1C<1, exhibit a marked exaltation of the molecular 

refraction. j • j 

The following new compounds are mentioned : 
i^-Pentene-S'Ol yields a chloride^ CHMeICH*CHMeCl, b. p. 
106° (decomp.), and a glycerol, b. p. 244—246°, of 

which the triacetate has m. p. 121° and b. p. 241—243° AP-iton«- 
\-ol, CHMe*CH-OHEt-OH, b. p. 133—135° or 85— 87°/118 mm., 
D-^0*8409, rtp 1*4312; the acetate has b. p. 153 — 155°; the chloride 
has b. p. 122—126° (decomp.) or 65 — 70°/110 mm., and is converted 
by methyl-alcoholic potassium hydroxide into 
DHMe!CH-CHEt*OMe, b. p. 110 — 113° (compare Yaubel, Abstr., 
1891, 996); the glycerol, /JyS-heiantriol, has b. p. 256—257°, and 
fields a solid triacetate, b. p. 254 — 256°. li^^-Hepteiie-^-ol, 
CHMe;CH'CHPr«-OH, 

b. p. 152 — 154° or 104 — 1057106 mm., I)“ 0*8445, 1*4373, forms 

in acetate, b. p. 168 — 170°, and a chloride, b. p. 140 — 144° or 
36— 90°/104 mm. ^-Methyt-^^-hexene-M, CHMelCH'GHPr^’OH, 
basb. p: 139—140° or 92—947105 mm., Df 0*8426, < the 

Ketatelesi^ b. p. 108 — 110°/100 mm. Methyl- ^^-heptene-h-ol, 

CHMe:OH-CH(OH)*CH2*CHMe2, 

0*8389, 1*4395, forms an acetate, b. p. 123 — 1267108 mm. 

\^-Veniadwie, C^Hg, b. p. 40—41°, Df 0*6794, «?? 1*4206. 
iiene, CgH^g, b. p. SO — 82°, 0*7177, 1*4463, yields a dihydro- 

Womide, b. p. 199 — 201° or 98 — 102°/30 mm., and a tetrabroinide, 
Ti. p. 180°. t^^^-Eeptadiene, b. p. 104—106°, 0*7327, 

»'{}“ 1*4486. i-Methyl-^^^-hexadiene, C7H^2, b. p. 97 — 99°, “ 0*7192, 

ii;n*4266. i-Metkyl-^■^^-hepUldiene, b. p. 114—116°, Bf 0*7401, 
»i* 1*4397. r^-Methylt^^-ocicdiene, b. p. 149°, Bl« 0*7521, 

1*4543, yields a dihydrobrormde, ,h. p. 124 — 126°/16 mm„ and a 
ttrahromide, b. p. 184°/18 mm. G. S. 


Salts of an Acetatocliroino-base. Rudolf F. Weinland (Ber., 
1908, 41, 3236 — 3245). — When chromic acid (1 part) is "warmed at 
100° with glacial acetic acid (2 parts) until no more carbon dioxide is 
woived, the dichromate acetate of an acetatochi omo-base. 


1 Gr u 0 

JOAc 

18 obtained in brownish-black, microscopic pri 


microscopic prisms. If this salt is 


3 m 2 
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treated with a little water, it first dissolves, and afterwards olive* 
plates of a chromaU acetate with 1-5 mols. of chromic acid, 

L JoAc ^ 

are precipitated. On the other band, if the dichromate acetate * 
recryatallised from a larger quantity of water, dark green crystals 

simpler chromate acetate, 

This compound is also formed directly from the two acids. 

Addition of hydrochloric acid to a solution of the 
acetate causes the separation of a chlm'ide chromate, 

^ 1C1 


dichroaiite 


Cr3(OAc)eJ 


jCrO* 


,4H,0. 


as dark green crystals. 

platinicMoi'ide, obtained from all 


the above salts of the base. 


r 

A basic chromate acetate, Cr 3 (OAc)g ICrO^jSHgO, is 

L JOAc 

lead acetate is added to the dichromate acetate until only 1 mol. of 
chromic acid is left in the solution, and a basic chloride, 

V 1^^ 

I^Otj (OAc)gJCl jSHgO, 


JOAc 


r 

and basic nitratCy Cr 3 (OAc)g N 03 , 2 jHj 0 , can he obtained by similar 
L Jo Ac 


meaUb. The diacetate. 


j, j^Crg obtained from the 

solution of the chromate acetate, after treatment with lead acetate, as 
a light green, crystalline powder. Silver nitrate precipitates silver 
acetate from its concentrated solution, proving the presence of acetic 
acid idns, but the nitrate acetate solution gives no such precipitate. 
The method of preparation of these compounds shows that the positive 
complex contains three atoms of chromium and six acetic residues. 
The water remaining after drying to constant weight in a vacuum 
over sulphuric acid is held to be joined to the cation. 

The free acetatochromo-base prepared from the chloride acetate aad 
excess of silver oxide is dark green in solution. The alkaline liquid 
is unstable, and gradually becomes acid. 

The corresponding iron haecy [Fe3(OAc)g|Q^^^H20, and pro- 
pionato-bases have been prepared. 

Stereochemical Nature of the Addition of 
Crotonic Acid. Arthur Michael and 0. D. E. Bunge ' 

41, 2907— 2913).— Ordinary fumaroid crotonic acid absorbs c 
both in the daik and in Lnlight, forming atyr o.a^ 

m. p. 63°, and the same compound is obtained under simil 
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from a//ocrofconic acid. A stereoiaomeric dichlorobutyric acid, m. p. 
"8" is produced by the addition of hydrogen chloride to a-chloro- 
crotonic acid, and is regarded as the maleoid derivative. That this is 
not the case is shown by the fact that the more fusible dicbloro- 
butyric acid has a greater electrical conductivity than the isomeride, 
and it must therefore be regarded as the maleoid derivative (crotonic 
acid n//odichloride). The fumaroid acid yields, primarily, maleoid 
additive products, and the further isomeric change takes place much 
less readily in the case of the crotonic acids than with the cinfiamic 
acids. Actinic rays are unable to effect it, and it requires prolonged 
hesvtin^^ with concentrated hydrochloric acid to bring about the 
conversion of crotonic acid a^^odichloride into the less fusible 

isomeride. 

Of the two dichlorosuccinic acids melting at 175° and 216°, the 
pore fusible isomeride is the stronger acid, E. F. A. 

Action of Ozone on Compounds containing Double and 
Treble Linkings. Ettore Molinari 1908, 41, 2782—2785). 
—The author replies to Harries' criticisms (this vol., i, 387), and 
re-states his right to work on ozonides. 0. S. 

Triolein Ozonide and its Decomposition Products. Ettore 
Molinari and P. Fenaroli {Ber., 1908, 41, 2789 — 2794).— When 
triolein is ozonised in hexane solution, an insoluble, gelatinous, yellow 
[U 8 S 3 , probably a polymerised ozonide, is obtained, which is converted by 
thirty minutes' heating with 1% potassium hydroxide on the water- 
bath into trioUin ozonide ^ ^ 57 Hi 04 ^i 5 » viscous, colourless oil, which 
lecomposes at 136°. This ozonide, not the polymerised form, is 
ibtained by the ozonisation of olive oil. It is decomposed by 30% 
ilcoholic potassium hydroxide on the water-bath, yielding glycerol, 
izelaic and nonoic acids, a white hydroxy-acid, CigHg^Og (compare 
Molinari and Soncini, Abstr., 1906, i, 792), and an oily acid, 
vhich is oxidised quantitatively to azelaic acid by potassium pernian- 
janate. Hydrogen peroxide is not formed, and aldehydes only in 
imall amount. 

Arnold and Mentzel’s benzidine reaction is the best test for hydrogen 
)€roxide in the presence of aldehydes ; some of the higher aldehydes 
five with potassium ferricyanide and ferric chloride, or with titanium 
ulphate, the same reactions as hydrogen peroxide. 

The authors hope that the saponi6cation value of ozonides will form 
. new constant in the analysis of oils and fats. 13. S. 

Products of the Decomposition of Oleic Acid Ozonide. 
Cttore Molinari and C. Barosi {Ber„ 1908, 41, 2794—2799).— 
According to Harries, the primary products of the decomposition of 
leic acid ozonide by hot water are exclusively hydrogen peroxide, 
lonaldehyde, and the semialdehyde of azelaic acid (Abstr., 1906, i, 793; 
907, i, 11)' Molinari and Soncini (Abstr., 1906, i, 792 ; compare 
Iso preceding abstract) obtained no hydrogen peroxide, but aldehydes 
u ^all amount, and mainly azelaic, nonoic, and two other acids, 
"18^32^6 ^ 18 ^ 35 ^ 3 * To ascertain whether these four acids are 
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secondary oxidation products, the authors have investigated 
decomposition of oleic acid ozonide, D1-8 1-021S, by hot satum!! 
potassium hydrogen sulphite. The reaction is tery complicated ^ 
several of the products have not yet been investigated. . 

results are : (a) primarily formed acids are azelaic, nonoie, and Jr 
acids and The acid Ci,H ,,03 (calcium ‘u 

insoluble) has m. p. 41° (compare Molinan and honcini, he. \ , , 
is a l^droxystearic acid, 0 Hg'[CH 2 ].j-*CH( 0 H)*[CH 2 ]jj*C 02 H, producll 
by the aldol condensation of nonaldehyde and nonoie acil The acid 
CjpHggOg (calcium salt soluble) is probably produced by the condensa- 
tion of 2 mols. of the semialdehyde of azelaic acid ; (6) the aldehydes 
liberated from their bisulphite compounds undergo polymerisation- 
paranonald^yde, (CgHjgO) 3 , a white, crystalline mass, m. p. 28° hw 
been isolated, and also another substance, b. p. 190°, which forms a 
semiearhazonei CigHggOgNg, m. p. 54°, and probably is formed by the 
aldol condensation of 2 mols. of nonaldehyde ; (c) the semialdehydes 
are isolated in the form of a viscous, brown oil, which no longer shows 
the properties of aldehydes, and consists probably of condensation or 
oxidation products of the semialdehyde of azelaic acid. By prolonged 
boiling with water, azelaic acid is extracted, and the residue contains 
the acid and other unexamined substances. C. S. 

Constitution of the So-called Bleeomargaric Acid. Tokuhei 
Kametaka (/. Coll. Sci. Tokyo, 1908, 25, iii, 1 — 8. Compare Trans., 
1903, 83, 1042). — Elseoraargarie acid cannot be a homologue of sorbic 
acid, as stated by Cloez (this Journ., 1877, i, 454), since it does not 
yield tartaric acid when oxidised with potassium permanganate 
(compare Doebner, Abstr., 1890, 1274). Cloez also states that it is a 
homologue of stearolic acid, but this is improbable, since it does not 
give a definite product with concentrated sulphuric acid. As stated 
by Maquenne (Abstr., IQOS, i, 62), elseomargaric acid when oxidised 
yields azelaic acid, but the presence of valeric acid could not bo 
established. It is therefore highly probable that one of the two 
ethylene linkings in elseomargaric acid is in the middle of the chain 
of eighteen carbon atoms. The other ethylene Unking is probably 
situated on that side of the middle ethylene linking which is further 
removed from the carboxyl group. This view is supported by the 
behaviour of the acid towards aniline; it yields an anM 
0 HgjO'NHPh, which crystallises in lustrous scales, m. p. about 80®, 
but does not form an aniline additive product; consequently, an 
ethylene linking is not near the carboxyl group (compare Autenneth 
and Pxetzell, Abstr.. 1903, i, 474). The^ anilide combines with 
bromin®, forming a substance, m. p. about 95°. 

ethyl ester of elseomargaric acid is a yellow liquid, b. p. 

230— ^4Q°/25 mm ; the Tnethyl ester decomposes when war^. 

' W. ft. tr, 

Japanese Vegetable Oils. Tokuhe 
Tokyo, 1908, 25, iv, l—*l).^apa7iese F 
iodine number of the fresh, cold-drawn oil 
to be 161‘3 ; after storing in a stoppered 


:i Kametaka (/■ Coll‘ Sn. 
Yood Oil (Am-oii/faj.-The 

was found by Hubl’smetlioii 
bottle in the dark for elevea 
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f,hs tbe value obtained by tbe same method was 150’0. The 
number after three months, determined by Wys’ method, was 
156 ‘3 aud after eleven months, 153*2. The low iodine number of 
T nane^e wood oil cannot, therefore, be ascribed to previous oxidation, 

stated by some chemists (compare Ingle, J, Soc. Cftem. Ind., 1902, 21, 
1^7) although the value does decrease on oxidation. Using the number 
16r3 it is found by calculation that the oil consists of about 86% of 
elffomarf^arin and 14% of olein. The following constants were deter- 
icined: acid number, 3-81 ; 0*9307 ; saponification number, 196*0, 

An eyizyi^i^f capable of hydrolysing the oil and also ethyl acetate, was 
obtained from the seeds of Elceococca vemicia. Since this enzyme is 
present in small quantities in the oil itself, it possibly plays soma 
part iu the rapid drying of this oil. 

^ Camellia Oil or Oil of Thea japonica {TsuhaU-abura) has 0*9138 
and iodine number (Hiibrs method) 79*47. The principal acid in the 

oil is oleic acid. 

Oil of Terri/a nucifera (Kayana-ahura) has the iodine number (HUbl's 
method) 137'3. It contains linoJic acid or its isomerides, together 
with stearic acid. 

Soja-bean Oil or Oil of . Glycine hispida [Daidzu-abwrfi). — The 
unsaturated acids in this oil are chiefly oleic acid and linolic acid or 
its isomerides. 

Oil of Perilla (Eno-ahvxo) appears to contain linolenic acid or its 
isomeride. W, H. G, 

Compounds of Bismuth with Aliphatic Hydroxy-acids. 
Hans Telle (Arch. PJharm.y 1908, 246, 484 — 503). — Compounds of 
bismuth with lactic, malic, tartaric, and citric acids have been prepared, 
and a new method of preparing such salts, depending on the decom- 
position of the soluble hydrated acid lactate with tbe appropriate acid, 
is described. 

Freshly-precipitated bismuth hydroxide dissolves slowly in lactic 
acid slightly diluted with water, and the solution gradually deposits 
bunches of glancing needles of the hydrated salt, BiCgHjjO^,7H2Q. 
This is readily soluble in water, and at 105^ furnishes the anhydrous 
salt, BiCj^HQOg, which is scarcely soluble in water, and can be obtained 
in rhombic tablets by digesting bismuth hydroxide with lactic acid 
100°. The anhydrous salt decomposes slightly when boiled for some 
time with water (compare Engelhardt, this Journ., 1848, 1, 400, and 
Brunig, Annalen, 1857, 104, 195). 

Burauth malatCi BiC4H305,H20, colourless needles, can he prepared 
either by heating bismuth hydroxide with just enough malic acid 
dissolved in a little water for a few minutes, or by adding a solution 
of malic acid to one of the hydrated lactate referred to above and 
boiling the mixture. It is nearly insoluble in water. 

Attempts to prepare bismuthotartaric acid by Baudran's method 
(Abstr,, 1900, i, 375) resulted in the formation of minute needles 
of the hydrated salt, BiOg;Hj)Oj2,3H20, instead of the compound, 
C4H5(BiO)Og,HgO, described by Baudran (compare Rosenheim and 
Vogelsang, Abstr., 1906, i, 231). This can also be obtained by adding 
a solution of tartaric acid to one of the hydrated lactate and boiling 
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I, 1- -A Tt is nearly insoluble in water, but dissolves in solution 

■■ ■ 

Ti^+Vor’a Wsmuth Citrate, 


.lystalUDe product could ^ BicTo’ (this Joum., 1876, ii, , 
1 i Uxv +l,is DTAneral method. 


hydi-ated 
T. A. H. 

an ^saturated acid, C„H,A, .Hch 
nitric acid, ^ith Wagner’s debydrocamphenjlic 

clauned gjnce the latter is saturated, the authori 

(Abstr., ^899, b 62A ^ compound, and find that it is sat.iraW 
have ^ , lie acid and with an acid obtained 

ty Konowaloff p. 100-101»/10 m™., 

salts 47299 shows the molecular refraction of a saturated, 

102— 103°, have been prepared. •». 

Pinir Acids. Phillip® Bakbiek and Vicm 
Active Pujotiic ^ 5g7--600).— Previous authors, 

Gbionabd *» nower have only succeeded in obtaiDing 

using _pinene ono^^J.P^^l^^’^f ty3 terpene. When i-pinen, 
racemic pinonm aciu oxidised by potassium permanganite 

(b. p. 156— 1»<_, Wo lo pinonic acid and l-piiioim mi is pro- 
in the cold, a mixtuie o P ^ crystals, m. p. 6i-69’, 

duced. aives a mixture of two oa:me«, the y 

[a]“ - 90 - 6 Minchlorofor^ 189 - 19 ndi 

cryfitalUsmg m o crystallising in large, laevorotatory 

Jtly soluble in ether. On oxidation by s*n 

tablets, m. p- 128 . reaaiiy p, 

hypochlorite or hypobromite, 0-8745, K 0-8C35, 

136—136°, Wu 'o , ^155— 158°, on oxidation in a sutilffl 

«„ 1-46977, [ol„ ’ ’ ^’^^.pinonic acid and the racemic aa4 
manner, gives a mixture of p f„gel with 

d-Fiitonicondhasm p. 6( ,l ^ immediately the racemic acid, 

an equal weight of the oximes identical with 

m p 104°. The d-acid gives the p^a y Xiemann’s acid, 

doMribed by Baeyer. The j p, 147°, is not the tr» 

... PntsBsium Oxalate, Oxahe 
EquiUbrium in the iZeiisch. 

Acid, Water. Iwan Koppxb J^ytions in the system 

W8 60, 53-112).-Xhe e<l“‘.‘'^7“ ^ ^cidc range of tempera- 
K O^CrO.-B.O have been determined ^j-cus curves and are 

ture and the results are illustrated ^ ™ 45,35 potassium ojate* 

summarised on projected spa^dmgam^.^ KHOjO^H^C.O^aHjO, 

already kcown, K2C2^4>^2^» 2 


bismutb Dyaruiiu« 

lactate by the general method. 
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st jn equilibrium with solution within certain limits of concentra- 
at all the temperatures at which* measurements have been made. 
Further, an acid salt of the formula 2K2C204,H2C20^,2H20 (the salt 
]f) not previously known, is stable between its cryohydric point and 
it. transition point in the neighbourhood of 84° 

'"in the course of the investigation, the complete isothermals have 
been determined at 0°, 30°, and 60° by solubility observations in the 
.ual way, and the ice lines and boiling-point lines have also been 
deteruiined. The if-salt is decomposed by water under all conditions, 
with separation of potassium hydrogen oxalate, and this salt is decom- 
posed ))y water from its cryohydric point up to about 50° Oxalic acid 
itself is partly decomposed when heated in aqueous solution above 
100° even in the presence of acid oxalates. 

The transition temperature of the ^l/-salt, represented by the equation : 

^2^204>H20 + 2KH.C204 + H20, was deter- 
uiined both by solubility and dilatometer experiments, the mean Value 
being about 84°, as mentioned above. 

In preparing pure potassium hydrogen oxalate, rather more than the 
theoretical amount of alkali should be employed, otherwise the salt 
which separates from solution is contaminated with tetroxalate. 
Observations have been made which support Wyrouboff’s statement, 
that the acid oxalate exists in two forms : an anhydrous modification 
in monoclinic crystals, stable above 15°, and a monohydrate in ortho- 
rhombic crystals, which separates from solution below 16°. G. S. 

Decomposition of Lead Oxalate by Saline Solutions. 
H. Cantoni and L. Mauri (Bull. Soc. cliim.y 1908, [iv], 3, 929 — 935). 
—An extension of the investigation previously described (Abstr,, 
1906, i, 557) on the action of alkali sulphates on oxalates of the 
alkaline earths to the case of lead oxalate reacting with solutions 
of alkali chlorides or sulphates. Tables of the numerical results 
obtained are given in detail in the original. These show that alkali 
sulphates in solution decompose lead oxalate, and that the extent 
of this decomposition increases (1) with rise of temperature, (2) time 
of action, aud (3) concentration of the solution. Of the three 
sulphates tried, namely, potassium, sodium, and ammonium, the first 
is the most active and the third least, but the potassium salt is 
relatively much more active than either of the other two. The alkali 
chlorides attack the oxalate far less readily than do the sulphates, and 
there is little to choose between the three chlorides tried in this 
respect. In the cold, neither alkali sulphates nor chlorides exert any 
considerable action on lead oxalate. T. A. H. 

Complex Ferrimalonates. Motooki Matsui (/. Coll. Sci. Tokydy 
1908, 25, ii, 1 — 5). — Complex ferrimalonates having the composition 
(C02l^I'CH2*C02)3Fe, where M represents either sodium, potassium, or 
ammonium, have been prepared by adding ferric chloride to an 
aqueous solution of the malonate so long as the mixed solution did not 
give a red coloration with potassium thiocyanate. These salts are 
decomposed by acids and alkalis ; in aqueous solution, they dissociate 
into the complex ion, [Fe(002*CH2’C02')g]'^', and the ion of the alkali 
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metal. The aqueous solution is unstable, the green colour 
changing into brown; it is prfibable that the decompoRitiou igT 
to hydrolysis, since the addition of sodium malonate renders ^ 
solution stable. The acid corresponding with these salts has not J 
been isolated, but it is obtained in aqueous solution by digg^J; 
moist ferric hydroxide in a warm solution oi malonic acid. ^ 

Sodium ferrimalonate^ Fe(C 02 'CH 2 *C 02 *Na) 3 , forms green, sand^ 
crystals and decomposes at about -.Oi) . rotassium femmlwJi 
Fe(G02-CH3-Ca2K)„4H20, Ammnkri 

ferrimalo7iate, Fe(C 02 'CH 2 *C 02 'i^H 4 )g, 4 H 20 , forms green, prismath 
crystals. The barium and eakium salts were prepared, but not 
analysed. 

Ferrous iron also forms complex malonates, which are precipitatei 
as yellow crystals by adding alcohol to an aqueous solution of a 
malonate and ferrous sulphate. They are very unstable, and in,, 
mediately change in the air to the corresponding feme compounds. 

W. E G. 

Formation of Compounds in Solutions of Tartaric Acid and 
Sodium Molybdate. Hermann Gkossmann {Zeitsch. anorg. CAem, 
1908, 60, 50 — 52 ).— Remarks on a recent paper by Quinetfthis vol.,i, 
713).* Priority is claimed for certain results described in QuineVg papei 
(Rosenheim and Itzig, Abstr., 1900, i, 135, 272 ; Grossmann aw 
Potter, 1906, i, 799), Further, it is pointed out that the mixtan 
of tartaric acid and sodium molybdate of maximum rotatory powe; 
contains the components in the ratio IC^HgO^ : INagMoO^, and not 
1*2 as given by Quinet, and that the other characteristic pobt 
corresponds with the composition C^EgOg : JNagMoO^. 0 , b. 

Some Citrates. E. L van iTALLm {Pharm. WeeJcbhd, 1908, 45, 
1901 — . 1210 )— The action of ammonia on aqueous solutions o! citric 
acid at 30“ only yields known hydrates ; that of calcium hydroxide el 
the same temperature produces the hydrates ( 0511 , 07 ) 200 , 3Hj0 aid 
C5H;07Ca,4H30. 

Action of Calcium Carbide on Some Ketones, ^ 
and Felix Taboort {Bull. Sbc. chm., 1908, [iv], 3, 829-833^- 
Acetone prepared from its sodium hydrogen sulphite compound 

energetically with powdered calcium carbide, evolving Metylene aid 

forming melityl oxfde and more complex substances 

170° and 350° Whatever the conditions, the proportion of ms y 

ol?de"desfrom 8 %tol 2 %;theyieldofthehigher^^^^^^^^^^^^^ 

on the other hand, depends on, the length of time 

contact with the carbide. Commercial acetone, the vap 

acts on fragments of calcium carbide, has no Ithougli more 

powdered. Pure butanone also acts on calcium 

slowly, ‘'\t4L’l66°'/76rmm.'’and 66 - 6^/20 «- 

D“T853.‘ This is probably either C-metby^'^hepto^-V®^ 
CHjMe-GO-CH-.CMe'CHjMe, 

or 7 S-dimetbyl-av.bexcne-, 8 -one, CH,Me-OMe.OMe'COMe,or 
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the two. H commercial butanooe, dried over potassium carbonate 
Vl rectified, is used, the new ketone apparently contains a liquid 

richer in oxygen. . ^ , 

Boiliog 8-pentanone and acetophenone have no action on calcium 
tvbiiie. The vapour of the latter ketone at ordinary, but not at 
^ clucci pressure acts on the carbide, giving a gummy mass. 

^^The author finds that c^ertain esters retard or altogether prevent the 
ction of acetone, and draws the conclusion that the inactivity of 
commercial acetone is due to its containing an impurity of this nature. 

£, H. 

Reduction of ajS-tTnsaturated Ketones. Aladar Skita, 

\ A-Kuak, and M. Krauss {Ber.j 1908, 41, 2938 — 2946).— The paper 
deals with the comparative study of the reduction of aliphatic and 
alicyclic a|9'Unsaturated ketones by Sabatier and Sender ens' method. 

Mesityl oxide, reduced at 185° for seven hours, yields methyl 
ketone in 60% yield and a small quantity of methylisobutyb 
carbitiol ; reduced for eight hours at 210° in a more rapid current 
of hydrogen (220 c.c. per minute), mesityl oxide yields /?>inethyJ pentane 
(compare Darzeus, Abstr., 1905, i, 66, 172). Phorone, r^uced at 
225® for five hours (velocity of hydrogen « 100 c.c. per minute), gives 
;v 60% yield of valerone, whilst at 235° and with a velocity of 280 c.c. 
of hydrogen per minute, the products are valerone and an unidentified, 
unsaturated hydrocarbon, diwobutylcarbinol, and yS^-dimethylheptane. 

1 : 3.Dimethyl-A®-C2/c^kexen-5'One, reduced for six hours at 235° 
(velocity of hydrogen = lOOJc.e. per minute), yields 1 : 3-dimethylcycfo- 
hexane, b. p. 119 — 120°, 0'7822. Ethyl 1 -methyl- A®-cycfohexen- 

5"OQe'2-carboxylate (Hagemann, Abstr., 1893, i, 393), reduced for 
four hours at 280 — 285° with an equally rapid current of hydrogen, 
yields ethyl 1-methyl -A'‘'''’'®^-cyciEohexene-2-earboxyiat0, of which the 
acid has fa. p, 114 — 130°/9 mm., and forms a crystalline dihrtmide, 
OgHioO.Brj^. C. S. 

Density of Sucrose. G. Eouquet (Bull. Assoc. Chim. Suer. Bist^ 
1908, 28, 176—177). — ^The author finds that different methods of 
crystallising sucrose produce crystals of varying density ; one specimen 
of crystals examined had D 1*550 to 1'575, whilst another had D 1*580 
to 1‘610. The actual cause which produces the variation in the 
density has not yet been ascertained. W. P. S. 

Aqueoua Solutions and their Densities i Sucrose Solutions. 
G. Fouquet (Bidl, Assoc. Chim. Suer. Dist., 1908, 26,160—176). — The 
curve of contractions occurring when sucrose is dissolved in water, 
calculated on the value 1 ‘690 for D}* of sucrose, exhibits a maximum for 
40% by weight of sucrose, whilst for a saturated solution (66 — 67% of 
sucrose) the contraction is zero. The above value for the density of 
sucrose is calculated from the value 1*5881. For concentrations 
up to 15%, the contraction is sensibly proportional to the concentration, 
whilst for concentrations ( p) up to 40%, the contraction is represented 
by the formula : S = 0'000226p(80 - p). When p increases from 5% to 
75%, the density of the sugar in solution diminishes continuously, and 
the same is probably the case for increase of p from 0% to 5%, 
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although here the increase is only slight For concentrations 


the values of for sucrose solutions are represent ^ 
expression : 162-91956/(163'05-0'6313 p). These oonside* t 
extended to impure sucrose solutions. ire 

H. p, 

Inversion of Sucrose. Yukichi Osaka (J, CoU. Sci r-i • 

25, i, 1 — 8), — It is shown that, whereas in moderately dilute 
the hydrolysis of sucrose by an acid may be regarded ag 
complete, in strong solutions (80 grams of sugar in lOO cc 
the hydrolysis is incomplete. It is therefore probable that th • 
of sucrose by an acid is a reversible reaction. This view ' ^ 
by the result of the following experiment. A solution 
grams of sucrose in 50 c.c. of solution was hydrolysed potJ! w 
hydrochloric acid; 5-7607 grams of this solution, treated witfnJ 
acetate and diluted to 25 c.c., gave a rotation of -3-83® 
weight of the inverted solution (5-7507 grams) was then concent 
to about one-half by passing dry air over the surface of the sol 
it was then treated with sodium acetate and made up to 
before ; this solution had a rotation of - S'SO®. The reversion ^ ^ 
could not be maltose or womaltose, since the author finds 
reversion takes place in concentrated solutions of dextrose unde 
influence of an acid at 25° during a period of two months. W H G ^ 


Inversion of Sucrose by Invertase. II. c. S. Hudsov ii 
Amer. Ckem. Soc., 1908, 30, 1564— 1583).— A continuation of the 
work previously recorded (this voh, i, 605). The results com- 
pletely confirm O’Sullivan and Tompson’s conclusions f Trans 
51, 834). ^ ■’ 

The velocities of the mutarotation of dextrose and lfe 7 uIose 
at 30° in water and in aqueous solutions of hydrochloric acid and 
invertase have been determined. The velocities are not affected by 
invertase, but are greatly accelerated by acids. This difference 
between the action of invertase and acids on the products of the 
inversion of sucrose causes the action of invertase to appear irregular, 
owing to the influence of the mutarotation of the invert-sugar on the 
polarimetric reading. On correcting for this, the inversion of sucrose 
by invertase proves to be a catalytic reaction of the first order. 

The acceleration of the mutarotation of dextrose at 30° by 
hydrochloric acid is such that the rate is a linear function of the 
hydrogen -ion concentration. In the case of laevulose, a minimum rate 
occurs in dilute acid solutions similar to the less pronounced minimum 
which has been found in the case of dextrose at 25° (Abstr., 1907, 
ii, 942). 

The action of invertase is greatly accelerated by minute traces of 
acid, but the addition of further small quantities of acid does not 
increase the effect. The inversion of sucrose, in both dilute and con- 
centrated solutions, by invertase is proportional to the concentration 
of the invertase. 

A method is given for calculating the amounts of fresh dextrose and 
Isevulose that are present at any instant in the solution undergoing in* 
version. This method is also applicable to the determination of the forms 
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• which the various hexoses are liberated from glucosides and di- and 
r'-«accharides by the action of enzymes. It is shown that the dextrose 
farmed from sucrose by the action of invertase has [o]b 100—126°, 
and is therefore in the form of a-dextrose ([a]D= 106°). E, G. 

Action of Cold Aqueous Sodium Hydroxide on Oellulose. 
n Walthbe Viewbo 1908, 41, 3269—3276. Compare 

Abstr., 1907> b 24% sodium hydroxide solutions, 

cellulose takes up an amount of the alkali sufficient to form the 
compound CigHjgOiQNa, and, if the results are plotted, the curve 
obtained is discontinuous, the point of discontinuity corresponding 
with the formation of this compound. The curve up to this point is 
abnormal, but afterwards it is a horizontal straight line pointing to a 
chemical reaction. It is also shown that the higher the degree of 
mercerisation the greater the capacity for absorption of sodium 
hydroxide, and more is taken up at lower than at higher temperatures. 
Contrary to the statement of Miller (this voL, i, 78), the addition of 
sodium chloride to the sodium hydroxide increases the absorption, and 
the conclusion is drawn that the reaction is physical as well as 
chemical. W. R. 


Walden's Inversion. III. Emil Fischee and Helmuth 
ScHEiBLEK (Rer., 1908, 41, 2891—2902. Compare Abstr., 1907, i, 
192; this vol., i, 324). — The optical properties of valine (a'aminofso- 
valeric acid) are not altered by the double transformation into bromo- 
fatty acid and back to ami no- compound. There are some reasons for 
thinking that this is due rather to a double Walden inversion than to 
its absence. 

d Valine forms ^-a-bromowovaleric* acid, which, when coupled with 
valine and treated with ammonia, yields \-valyl-di-valine. This di- 
peptide yields racemic valine on hydrolysis, and forms also £?‘aMS- valine 
anhydride. ^ Valine, when treated with nitrosyl bromide, forms 
(i-a-bromowo valeric acid, from which rf-valylglycine is obtained on 
treatment with ammonia and cf -valine on subsequent hydrolysis. 
Thus d-bromoifiovaleric acid yields i-valine, and c?-bromoisovalerylglycine 
yields d-valine. The ester of d-bromoisovaleric acid likewise appears 
to yield d-valine. 

Both silver oxide and potassium hydroxide, acting on (i-bromowo- 
valeric acid, give rise to the same hydroxywovaleric acid, which 
is dextrorotatory in alkaline solution. d-Bromowovalerylglycine, 
treated with silver oxide in a similar manner, yields a highly optically 
active hydroxy-compound, which, on hydrolysis, gives rise to the same 
dextrorotatory hydroxyisovaleric acid. This acid is also formed from 
/-valine by the action of nitrous acid, which in this case produces 
inversion, an observation quite ccnti’ary to what has been observed 
for alanine or aspartic acid. 

The a. hydToxyhQV(Ueric acii, prepared by means of silver oxide, has 
in normal sodium hydroxide, [a]^ -bll’8°; prepared using potassium 
hydroxide, it has falg' + 12-0° : nitrous acid yields the same compound, 
W-hl2*2^ 
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^-a-Bromoi&ov<derylchloridSi CgHY*GHBir*COCl, has b. n kj 
13 muQ. (corr.). ^-a Bromoisomlerylglydm^ ‘ "55^/ 

C3H^*CHBr'CP*NH-CH2*C02H, 

forms large, well-formed, radiating prisms, m. p. 119-^120°/ 
a colourless liquid after sintering at 115° (corr.). It has ral*> j 
The a-hydroxyi^ovaleric acid obtained from this by means^^ f • 
oxide has [aj^ +11 ‘8°. ^ 

The zinc salt of active a-hydroxyisovalerylglydne crystal]' 
silvery, four-cornered prisms, [a]^ + 48 ’7° in water and 4 . 
iV^-hydrochloric acid. F A 


Preparation of a-Amino-yS dihydroxy-w-valeric Acid tt 
Fischer and Adolf Kramer {Ber., 1908, 41, 2728— 2739\ ^ 
view of the general occurrence of serine in the scission producr 
proteins, and the formation of hydroxyproline in the hydmlysi* f 
gelatin, it is probable that other aliphatic aminohydroxyaciy^ ° 
formed by the decomposition of proteins. Among these are to^h! 
expected derivatives of n-valeric and »-hexoic acids, owing to thci 
relation to ornithine and lysine. a-Amino-8-hydroxy-n-valeric sp'I 
has already been synthesised by Sorensen (Abstr., 1905, i, 749) 
converted into r-proline by hydrochloric acid. The authors have now 
made experiments on the synthesis of an aminodihydroxy-acid, which 
should stand in a similar relation to hydroxyproline, and to this end 
have employed^ the method used by Fischer and Blumenthai 
(Abstr., 1907, i, 191) for the synthesis of a-amino-y-hydrozybutyric 
acid. 


y-Chlfyi'O - p - hydroxy - a ^ phenoxypropanct OPh*CH 2 *CH(OH)*CHoCI, 
prepared by heating epichlorohydrin with phenol under pressure, is a 
colourless, viscid oil, b. p. 152 — 163712 mm., with a rancid odour 
and a bitter taste ; when treated with ethyl sodiomalonate and the 


product hydrolysed, it yields ^-phenoxy-y-valerolactone-a-co/t'boxyliG acid 
OPh-CHg-CH-CH,. ^ 

^ m slender needles, sintering at 


93 — 96° (corr.) and evolving gas at a higher temperature. A 
chloroform solution of this gives with bromine, a-hromo-^bromh 
phsTioxy-y-valerolactone-a'Carhoxylic acidf 




forming slender needles, m. p. 157° (corr.), losing carbon dioxide 
when heated, with the production of a-bromo-h-bromophenoxy'y^vakro- 
lactone, which crystallises in slender, microscopic needles or rods and 
sometimes prisms, m. p. 128° (corr.). By the action of ammonia, 
this is converted into a.-amino-^-hromophe7U)xy‘y-val6rolact<mef which 
forms microscopic, slender, colourless leaflets, m. p. 230° {corn, 
decomp .) ; the hydrochloride has m. p. 229° (corr., decomp.), and the 
hydrohroTmide has m. p. 235° (corr., decomp.). The aminolactone 
dissolves in alkalis, forming salts of a-amino-y- hydroxy -S-bromo- 
phenoxy valeric acid, of which the eilver salt was analysed. When 
the aminolactone is heated under pressure with concentrated hydro- 
bromic acid and the product hydrolysed (to remove couibineo 
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S' mixture of amino-acids is obtained, which can be separated 
^'^means of the copper salts. The sparingly soluble product is the 
l^pper salt of (a)y-hydroxyproUne (Leuchs, Abstr., 1905, i, 545), and 
readily soluble one is probably copper <xamino-y^-dikydroxy-i^- 


lalerate ; it 


forms small, dark blue leaflets. The acid, 


0H*CH2-CH(0H)-CH2-CH(NH2)-C0.F, 

jrepared from the copper salt by treatment with hydrogen sulphide, 
bruis bushy needles, m. p., 160— 165° J, 0. C. 


Action of Certain Oxidising Agents on Thiooyanlc Acid, 
j Bon CIO VANN I {Gazzetia, 1908, 38, ii, 299 — 301). — The author has 
^own previously (Abstr., 1907, i, 833; this vol., i, 770) that the 
jioduct of the reaction between a ferric salt and a thiocyanate is a 
^Itof the composition I’e{CNS) 3 , and not a peroxygenated salt, as 
tlarugi (Abstr., 1905, i, 176) supposes. Further experimental 
jvidence in support of this view is now adduced. 

: Wlien freshly- prepared nickel or cobalt hydroxide is treated for 
iome days with a 3% thiocyanic acid solution, it is converted into the 
lickelous or cobaltous salt of the acid without any formation of red 
>yper-acid occurring. Further, the addition of acid produces no red 
ioloration, as it should do if the reaction resulted in the formation of 
^ colourless salt of the type NagC^NgSgOg. It is found that the thio- 
yanic acid is not decomposed, owing to the strong oxidising action of 
he nickel or cobalt hydroxide, and that the salt formed has no 
^xidi?^ing properties. Molybdenum thiocyanate has a red colour, but is 
(nly formed in presence of a reducing agent, which cannot, of course, 
letermine the formation of a hyper-acid. T. H. P. 

r 

Supposed Ammoniacal Fermentation of Oyanamide. Cklso 
Ji.vj^si{Gazzettaj 1908, 38, ii, 358—417). — The experiments of Lbhnis 
Abstr., 1905, ii, 412) and of Lohnis and Sabaschnikoff (this vol., ii, 
120) on the formation of ammonia from calcium cyanamide by the 
iCtiou of bacteria led to erroneous conclusions, because (1) “ Kalk- 
tickstoff gradually undergoes change, and only when freshly pre- 
ared does it contain one single nitrogenous compound, calcium cyan- 
mide ; (2) after sterilisation by heating, solutions of calcium cyanamide 
oiitain no trace of the latter, and (3) many amidic substances, besides 
.mmonium salts, yield ammonia when their solutions are distilled with 
nagnesia at the ordinary pressure. From the fact that “ Kalk- 
tickstoff ” solutions which have not been sterilised by heating do not 
indergo bacterial decomposition, Lohnis assumes that the action of heat 
esults in the conversion of the asymmetric form of cyanamide, 
'ijC’NHg, into the symmetrical form, NHICiNH, which alone is 
ttackable by bacteria ; this assumption the author shows to be 
upeifluous. 

The preparation of pure cyanamide from calcium cyanamide, which 
J complicated by the tendency of the cyanamide to polymerise into 
iicjanodiainide, may be affected as foilovvs. One part of K.alk- 
tickbtolf ” is thoroughly mixed with four parts of cold water, and 



through the filtered solution, cooled with ice, a current of 
dioxide is passed. The calcium cyanamidocar boxy late, 

N:C-N<^^>0.5H20, 


thus precipitated may be converted into (1) dicyanodiamide by dryj 
at the ordinary temperature or in an oven, ^(CjOjKgCajSH.O)- 
8H5O + 2CaC03 + (CN2H2)2, or (2) cyanamide by triturating with 
and subjecting the mass to the prolonged action of carbon dioiM 
C 302 N 20 a + H20 = CaC03 + CH2N2. 

The decomposition of pure cyanamide takes place far more slowl 
than that of cyanamide accompanied by the secondary products al^ 
present in Kalkstickstoff/' and proceeds as well in the presence as 
in the absence of chloroform, all possibility of bacterial action beia™ 
thus excluded. The factors which determine the decomposition of 
cyanamide are calcium, soil, and the secondary products of “ Kalk- 
stickstoff,’’ which* are capable, in presence of bacteria and of a suitable 
nutritive medium, of yielding ammonia. These secondary products 
are found to be : (1) Carbamide, formed by hydrolysis of the cyanamide. 
(2) Dicyanodiamide, formed by polymerisation. (3) Aminodi cyanic 
acid, CN’NH*C0-KH2, separated in the form of its copper salt 
Cu(C 2H20N3)2,4H20, which, when treated with hydrogen sulphide^ 
gives, not the free acid, but thiobiuret, CN’NH’CO'NHj + H^S^ 
NHg'GS'NH'CO’NHg. Aminodicyanic acid is formed by the hydro- 
lysis of the dicyanodiamide in presence of lime : 

on-nh*C(NH2):nh+H20=cn-nh-co*nh2; 

if the hydrolysis is effected by means of acid, dicyanodiamidine is 
formed: CN-NH-C(NH2)-NH + H20 = NH2-C0-NH-C(NH2):NH. (4) 
Ammeline, formed by the hydrolysis of melamine, CjHgN^-f H20= 
CgH^ONg + NHg, itself produced by polymerisation of the cyan- 
amide, When free from acids and bases, a solution of cyanamide 
remains unchanged at the ordinary temperature. 

A list of papers previously published on this subject is given, and 
the results given therein discussed. T. H. P. 


The Biochemical Conversion of Glutamic into «-Butyrio 
Acid. Walthek Brasch and Carl Neuberg {Biochem. Beitsck, 19u8, 
13, 299—304). — 7t-Butyric acid was shown by Neuberg and Rosenberg 
to account for about one -third of the volatile fatty acids obtained from 
the putrefaction of caseinogen. A 3 aminobutyric acid has not been 
definitely proved to be a product of hydrolysis, glutamic acid was 
assumed to be the source of the volatile acid ; 

C02H*CH2-CH2-CH(NH2)-C02H C02H-CH2*CH2‘CH3. 

By actual putrefaction experiments with glutamic acid, butyric acid 
was obtained to the amount of about 58*6% of the theoretically 
possible quantity. The other acids formed were formic and succinic 
acids. Glutaric acid was not obtained, nor did the latter acid yield 
n-butyric acid when treated with putrefying organisms. S. B. S. 

a-Camphoramio Acids. Mlle. G. Freylon (Ann. Chim. Phys^, 
19u8, [vih], 278 — 288). — The author has shown (this voL, i, 827) 

that a-aminoethylbenzene condenses with camphoric anhydride to form 



et!iylbeuzene-a-camphoramic acids, which are enantiomorphously 
related to one m the present paper, the substituted 

acids obfeained similarly from diethylamine, fl-amino- 
l,„une, and y-amino-octane are described, but, although each of the last 
tffo bases contains an asymmetric carbon atom, they do not furnish 
'tcreoisomeric a-campnoramic acids. 

«««, CO H-C,H,,.CO-NEt„ crystallises in 
nuedles. m. p- 169 170 , and has [a]D + 19'29“ in alcoholic solution 

S.Butt/U^camphoramtc acid, COgH^CJI, -CO-NH-C H h-is m n 
oo5_-208^and[a]b« + 28-80- in alUolfc solution ^ 

C3H7-CH(NH prepared by reducing the 

o.nni'^, P- 11^—117720 mm., by means of 

sodium and alcohol, has b. p 64-^65718 mm., and forms a hydrochloride, 
ro. p. 194—190 , and a carbonate * the corresponding carbamide 
NHj-CO-NH'CgHjf, 

has ni. p. 166— 168°._ When heated for six hours at 120“ with 
nimpboi-ic anhydride, it yields ^-octyl-a-camphoramic acid * 

^ CO-NH-C.Hj, 

■]d, +24*45- 


COsH-CgH 
which has m. p. 177—1787 and 


Carbamido-acids. 11. and III, FaiTz Lipmch f&c 1908 4T 
2953- 2974, 2974-2983. Compare Abstr., 1906, i, 813)'1-^II 
author finds that the Baumann and Hoppe-Seyler reaction for the 
preparation of hydantoio acid (this Journ,, 1874, 466) is a general 
reaction of amiBO-acids, and presents a simple method for the pre- 
paration of carbamido-acids. The present communication deals with 
the a-ammo-acids of the glycine series, aspartic and glutamic acids, 
taurine, and tyrosine. The reaction takes place by heating the amino- 
A SDC to ten hours with two to three times its weight of carb- 
amide “<*200-500 c^, of baryta water, and is represented by the 

equation: NH3-E-C02H + C 0 (NHj )2 = aPjH-E-17H-CO'NH,-pNH,. 

Ihe carjamido-acids so obtained give fiocculent precipitates with 
mercuric nitrate m the absence of chlorides or tree acid, crystalline 
compounds with alcoholic mercuric chloride or silver nitrate, do not 

respond to the biuret tost, yield hydantoins, E<^®‘V2., by treat- 

nient with cold concentrated or with warm dilute mineral acids, and 
are hydro ysed by hot alkalis or hot concentrated hydrochloric acid 
regenerating the amino^acid. ^ ^ 

Hydantoic acid (carbamidoacetic acid) has m. p. 163“ in a sealed 
. p lary tube (compare Weidel and Roitner, Abstr., 1906, 1, 470); 
aCurZZZ' mercury, and silver salts are described, 

in thfliterarT'’^'T‘'r“''* a-carbamido«obutyric acid are known 

cetonyluramic acid respectively. a-CBrSnmtrfoisowferic oeief, ^ 

m n l7fio .<^™«J-CH(NH-C0-Nn2)-C02H, 

-Jan n i **>« 

butTlhvdantmV ‘*'^s“ibed. a-Carbamidoisohexoic acid (iso- 

'• '>■"'* Spilker, Abstr., 1889, 704) 

VOL XCI *'“<*' com’-, mercury, and silver salts. The 
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acids prepared from leucine, obtained from different sources, shov? 
slight differences in solubility, m. p., and per cent, of nitrogen ; these 
are explained by specific differences in the original leucines. 

a-Carhamidosuccinic acid^ CO2H*CH2’CH(NH*CO*NH2)*C02H3 m p 
162°, prepared from aspartic acid, separates from dilute alcohol in 
rhombic plates or prisms ] the copper , lead, mercery, silver, and 
hydrogen salts are mentioned. tx-Carhamidogluiaric acidy 
C02H-CH2-CH2*CH{NH-00‘NH2)-C02H, 
m. p. 150° crystallises in needles. Taurocarbamic acid, obtained by 
Salkowsky (this Journ., 1874, 148), and later by Gabriel, is prepared 
very readily by the author’s method, a- Carbamide -^-p-hydroxypheayp 
propionic acid, 0H'C(5H4*CH2*CH(NH'C0'NH2)‘C02H, m. p. 2I8° 
(decomp.), is identical with Jaffe’s tyrosinehydantoic acid [Zeitsek 
physiol. Chem.y 1882, 7, 306). The anhydride, tyrosinehydantoin, has 
m. p. 242 — 245° (decomp.). 

III. — The Baumann and Hoppe-Seyler reaction has been successfully 
applied to anthranilic, metanilic, sulphanilic, and /8-aminobutyric 
acids and to /3-phenylalanine. 

Other general methods for the preparation of carbami do-acids are : (a) 
an amino-acid and a urethane are boiled with aqueous barium hydroxide, 
Applied to leucine and woamyl carbamate, a 40% yield of a-carbamidowo- 
hexoic acid is obtained, (h) An amino-acid is boiled with an excess of 
a concentrated aqueous solution of carbamide. The reaction really 
occurs between the amino-acid and ammonium cyanate ; the continuous 
removal of the latter destroys the equilibrium of the system 
carbamide ^ ammonium cyanate (compare Walker and Hambly, Trans., 
1895, 67, 746). The method is advantageously used in the case of 
optically active amino-acids, since the reaction occurs in the absence 
of acid or alkali. Applied to leucine from different sources, tbe 
method yields a-carbamido-a-isohexoic acids, which again show 
slight differences in physical properties. Similarly, glycine gives 
ammonium hydantoate, C3H503N2(NH4),H20 ; aspartic acid is con- 
verted into a-carbamidosuccinic acid, which is isolated as the hydantoin, 
C5HgO^N2, m. p. 208° (decomp.), whilst tyrosine very readily yields the 
ammonium salt of the corresponding carbamido-acid. Leucine and 
potassium cyanate in boiling aqueous solution give an 83% yield of the 
carbamido-acid. (c) Prolonged boiling of an aqueous solution of an 
amino-acid and guanidine carbonate. Tho method has been used 
successfully with leucine and with tyrosine. C. S. 


Synthesis of a-w-Aminoguanidinehexoic Acid. Fritz 
Heckel (Monatsh.y 1908, 29, 779 — 785). — Lysine, which was the 
starting point of this synthesis, was prepared from the sparingly 
soluble phosphotungstates obtained by fractional precipitation with 
phosphotungstic acid of the acid -hydrolytic products of casein • the 
precipitate is dissolved in aqueous ammonia, treated with barium 
hydroxide, and the mixture of amino-acids separated by means of the 
picrates, that of arginine being more soluble than lysine picrate. The 
latter is then converted into the dihydrochloride. This is treated in 
aqueous solution with silver cyanamide ; after separating unchanged 
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, ijje by means of silver nitrate, an uncrystallisable syrup of the hast 
/obtained. The copper nitrate compound, 

(C,Hi, 0 jN,)„Cu(N 03 )„ 2 H, 0 , 

forms dark blue, crystalline platelets ; the anhydrous salt has m. p. 
«710^ (decomp.)* The compound of the nitrate with silver nitrate, 
r H 0. N.jAgNOg.HNOj, forms white needles, blackening* at 60°, 
p |5° (decomp.). The nitrate has [ajo + 6*3 7° J. C. C. 


Reduction of Nitriles in Neutral Solutions. Heinkich Brunner 
and A. Kafin {Cktm. Zentr., 1908, ii, 676—677 ; from Schweiz. Woch. 
Chm . 191^8, 40, 455 — 457). — Keduction is effected most 

rapidly by using a magnesium-copper couple, the reaction only taking 
place with Devarda’s ^loy when warmed. In both cases the action is 
identical, but the ^eld is better when Devarda's alloy is used. 
Hydrogen cyanide gives, on reduction, formaldehyde and ammonia. 
Acetonitrile gives acetaldehyde, ethylamine, and ammonia. Propio- 
nitrile gives propaldehyde, ethylamine, methylethylamine, methyl- 
jiropylamine, and ammonia. n-Butyronitrile yields butaldehyde, butyl- 
amine, dibutylamine, and ammonia. Benzonitrile gives benzaldehyde, 

benzylamine, dibenzylamine, diphenylethylenimidey and 

ammonia. o-Toluonitrile gives o-xylylaraine. m-Toluonitrile gives 
7 ii-toIualdehyde, m-xylylamine, m-dixylylamine, and ammonia. /?-Toluo- 
uitrile yields ;?'tolualdehyde,y?-xylylainine, y)-dixylylamine, ditolylttkylen- 

imide, ammonia. o-Cyanodiphenylmethane gives 


0 aminodiphenylmethane, CHgPh’CgH^’CHj'NH^. ^ind jo-Cyano- 

diphenylmethane give m- and ^-aminodipheuylmethanes. Diphenyl- 
ethyknimide forms a very sparingly soluble nitrite and nitrate ; the 
hydrochloride is more soluble, and the sulphate very soluble in water. 

Salts of ditolylethylenimide are more readily soluble. 

Catalytic Action of Ethylamine . — It is mentioned that a few drops 
of this substance hastens the reaction between methyl iodide or ethyl 
iodide and sodium ; the behaviour of acetonitrile in this respect 
(Abstr., 1901, i, 457) is probably due to ethylamine formed by its 
reduction. J. V. E. 


Preparation of Mercuric Cyanide. Erwin Kupp and S. Goy 
{Ghm. Zentr., 1908, ii, 773; from Apoth. Zeit.y 1908, 23, 373 — 374). — 
When mercuric chloride and potassium cyanide are brought together 
in water, considerable heat is developed, and the compound 
HgCy2,KCl,H,0 

crystallises on cooling. The same product is obtained from mercuric 
cyanide and potassium chloride. In a similar manner, the analogous 
compound is prepared from mercuric cyanide and potassium bromide, 
but with mercuric cyanide and potassium iodide, as also from 
mercuric iodide and potassium cyanide, the triple salt, 
Hgl2,HgCy2,2KCy, 

crystallises m large needles. The preparation of pure mercuric 
cyanide is effected by treating sodium cyanide with mercuric sulphate 

3 « 2 
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in the presence of water j the solution becomes very warm, and, on 
cooling, practically pure mercuric cyanide separates out. J. v | 

Saturated Compounds of the cyc?oHexane Group. Nicolai 
D. Zelinsky (J5er., 1908, 41, 2676 — 2680).— cyclo^Teas^/^propio^uc 
is prepared by the following series of reactions. c*hlodomethylc^c?o. 
hexane (b. p. 82— 83°/10 mm., Df 1-5310) is condensed with ethyl 
sodiomalonate, and the ethyl kexahydrohenzylmalonate formed, b. p. 
145 — 155°/ 1 2 mm., hydrolysed to h^mkydrohenzylrnalonic acid, m. p 
106-5° On heating the latter at 170°, it loses carbon dioxide and 
yields cyclokexylpropionic acid, b. p. 143'5°/ll mm., 0*9966, 

1- 4364 ; the amide forms thin, soft needles, m. p. 120° (corr.). 

[With D. ScHWEDOFF.] — cycloffexylglycollic acid, prepared by treating 

the hydrogen sulphite compound of hexahydrobenzaldehyde with potass- 
ium cyanide and hydrolysis of the resulting nitrile, crystallises from 
acetone in silvery scales, m. p. 166°. oj-Nitromethylcyclohexane, prepared 
by the interaction of aj-iodomethylc^?ohexane and silver nitrite, has b. p, 
98710 mm., Df 1*0473, 1*4688. From its salts, acids precipitate 

the labile aci-form as a heavy, golden-yellow oil, which slowly resumes 
the stable form. 

2- Ciloro-l~methylcyclohexane, prepared by the action of fuming 

hydrochloric acid on l-methylc 2 /c 2 ohexan- 2 -ol, is stereoisomerie with 
the compound obtained by the action of phosphorus pentachloride. It 
has b. p. 91 — 92°/100ram., Df 0*9699, 1*4575, and with magnesium 

and carbon dioxide furnishes cw-l-methylcyc?ohexaDe-2-carboxylic acid,' 
b. p. 122 — 123°/10 mm., of which the amide forms slender needles, 

p, 151 — 153°. [The author has overlooked the fact that this cw- 
acid has already been described by Freer and Perkin, jun.! (Trans., 
1888, 53, 208), and Goodwin and Perkin, jun. (Trans., 1895, 67, 125).] 

J.C.C. 

Isomeric Changes in the Transformations of cyc^oButyh 
dimethylcarbinol. Nicolai M. Kuner (/. Russ. Rhys. Chem. S<k., 
1908, 40, 994—1015. Compare this vol., i, 530). — The transform- 
ations of cyc^obutyldimethylcarbinol as yet studied are all abnormal 
changes, and the preparation from this carbinol of a hydrocarbon of 
the tetramethylene series has not yet been effected, all the methods 
employed for this purpose yielding products of isomeric change. This 
isomeric change of the carbon skeleton of cyc^obutyldimethylcarbinol 
either leads exclusively to the formation of c^c?opentane derivatives or 
is complicated by the formation of c^/c^ohexane derivatives, according 
to the conditions under which it takes place. 

The formation of derivatives of 1 : l-dimethylcj/c^opentane from cyclo- 
butyldimethylcarbinol by the action of hydriodic (or hydrobromic) acid 

is probably effected by way of the stages : CH 2 <]^y^]>CH-CMe 2 [ 

; both the bromide and Wide 

CIi2*di (..H.2*Cri2 . , j 

formed, when treated with alcoholic potassium hydroxide, yie 
1 :1 -dimethyl- A 2 .c 2 /c^opentene, the structure of which is demonstrated 
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the formation of oa-dimethylglufcaric acid on oxidation. The 
f mation of 1 : S-dimethyhA^-ct/c/opeutene by the action of hydriodic 
acid on cyc^obutyldimethylcarbinol probably proceeds 

fallows : 


^-^CH'CnMe’CHgl 


.CH, 

CH,<®^>CMe-CHMeI 




CH,, 

I ^ 

CH, 


CMel 

-CH 


CH, 


>CHMe 


V^^OHMe 


"CH, 


CH,<^rjn 


(^Me 

CMe" 


The structure of this hydrocarbon, which is regarded as identical with 
Renard'a heptinene and with that obtained by Maquenne from 
perseitol (see this vol., i, 530), is deduced from the fact that it yields 

jicetobutyric acid on oxidation. 

^ The action of hydrobromic acid on cyc^obutyldimethylcarbinol 
vieUis: (1) ^-hronio-\ \ l-dimethylcyclopmtam^ C^H^gBr, b. p. 
167°/76^ mm., 1)? 1'2523, 1*4797^ which gives 1 : 1-dimethyl- 

^■’-cyc^opentene {vide infra) on treatment with alcoholic potassium 
hydroxide ; (2) an unstable bromo-derivative, which yields 1 : 2- 
dimctbyl'A^-cyc/opentene when distilled in a current of steam. 

1 ; 1 - Dimethyl - A 2. cydopmtme, ^ b. p. 7 8—78*57 

754 mm., 0*7580, 1*4:190, has an odour resembling that of 

naphthalene, gives an intense green coloration when it is heated with 
concentrated sulphuric acid and alcohol added to the mixture, and 
yields aa-dimethylglutaric acid when oxidised with nitric acid. 

The action of hydriodic acid on cyc/obutyldimethylcarbinol also 
yields t\yo products : (1) 2-iodo-l : l-dimethylcjc\opentan6f C^Hj,!, 
b. p. 98—99740 mm., Df 1*5020, m 20 1*5240, which gives 1:1- 
dimethyl-A^'C^c^opentene when treated with alcoholic potassium 
hydroxide ; (2) an unstable iodo-derivative, which gives 1 : 2-dimethyl- 
A^-cyc/opentene when distilled in a current of steam. 

The reduction of 1 : l-dimethyl-A^-tw/c^opentene by Sabatier’s method, 
and the reduction of 2-iodo-l : l-dimethylcyc?opentane by means of a 
zinc-copper couple, both yield 1 : l-dimethylc?/c/opentane (compare 
Abstr., 1905, i, 772). 

The reduction of 1 : l-dimethyl-A^-cyc^opentene by means of sulphuric 
acid yields 1 : 2-dimethylcycZopentane, which is also obtained, together 
with methylc2/c/ohexane, when the reduction is effected by means of 
hydriodic acid. The reduction of 2-bromo-l : l-dimethylcz^c/opentane 
by hydriodic acid also yields a mixture of 1 : 2-dimethylcycZopentane 
and methylc2/c^oLexane. 

The oxidation of 1 : 2-dimethyl-A^-c^c^opentene by means of nitric 
acid gives, as main products, acids such as oxalic and succinic, which 
are accompanied by a small proportion of a compound^ CjH^20^H3, 
m. p, 202° (decomp.), the nature of which was not determined. 

1 : ^-Dimethylcyciopentanef I ^ '^CHMe, prepared by the 

C-/XI2 Oxii) 

reduction of 1 : 2 -dimethyl- A^-cyc^opentene by Sabatier’s method, is a 
liquid, b. p. 92*7^937762 mm., Df 0*7534, 1*4126, which is 
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completely dissolved when heated with nitric acid (D 1 * 52 ), 
products which are under investigation. T. H p ^ 


EUectPO-Syntheses. III. Sima M. Losanitsch (S«r., iqqq 4, 
2683 — 2688. Compare this vol., ii, 32). — In the apparatus previon^i ’ 
described, benzene vapour alone, or mixed with other gases, ig sq J 
mitted to the silent electric discharge. Benzene alone gives a solid 
insoluble in benzene ; a liquid, soluble in ether or benzene ; a solid' 
soluble in benzene, insoluble in ether. All three have the formul' 
C 24 H 25 , and absorb oxygen. In presence of air, the resulting 
duct is a dark, viscous substance containing nitrogen; with hydro- 
gen, a yellow oil, C^gHg^, is obtained; with methane, a viscous 
yellowish-red liquid, CggHgg ; with ethylene, a viscous, brownish-red 
liquid, C 23 H 34 ; with acetylene, a yellowish- brown mass containiop 
two substances, one soluble, the other insoluble, in benzene. Both 
have the composition C^gH^g, and absorb oxygen. The product with 
carbon monoxide is a dark viscous liquid, containing one substance 
soluble in ether, and a second, insoluble, which absorbs oxygen 
yielding substances of the composition and CggH^o' 

respectively, and with carbon disulphide a dark solid, CgHjg,60S. . ^ 

The behaviour of ammonia, mixed with other gases, under the 
influeMce of the silent discharge has been examined. With an equal 
volume of ethylene, it yields a yellow basic oil, which 

absorbs oxygen ; with acetylene, a dark red basic liquid, CjgHggN , jg 
formed, which absorbs oxygen; with benzene, a reddish-brown oily 
liquid, CjgH 24 N 2 , is formed, which absorbs oxygen. 

In his answer to Loeb's criticisms (this vol, i, 117), the author 
states that the analyses of the preceding substances give concordant 
results only after the preparations have been saturated with oxygen by 
exposure to the air for about a month. C, S, 


Syntheses by means of Sodium and Alkyl Halides. Paul 
ScHORiGiN 1908, 41, 2711 — 2717). — In continuation of his 

former work (Abstr., 1907, i, 753), the author has investigated the 
action of sodium and alkyl halides on ketones. Here, as before, it is 
probable that the sodium alkyl is formed as an intermediate product, 
for the corresponding tertiary alcohols (or their dehydration products) 
can be isolated from the products of reaction : 

RNa + = CRR'Il"*ONa. 

In addition to this, several other reactions take place, for example, 
the formation of hydrocarbons, thus : 

RNa + RX-R’R-f-NaX, 

and the formation of compounds of sodium with the ketones. The 
production of compounds of high b. p. also occurs, so that the yield of 
tertiary alcohols is low, varying from 5% to 10%. 

The nature of the blue substances which are formed in the Fittig 
and Wurtz syntheses is discussed, and the author suggests that they 
may consist of a blue modification of sodium iodide or possibly salts of 
sodium quadrantoxide. 

aa-Diphenyl-h-methyl-iik.^ -a^wy/eTWjCPhglCH’CHg’CHMeg, prepared by 
the action of sodium on a mixture of benzophenoue and Mpamyl 
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■ }q IQ ethereal solution, is a colourless liquid, b. p. 178^/16 mm., 
,yf 0 , 99 O 7 , pf 0’9725, 1*57463. It is not formed by the action of 

?soamyI bromide on benzophenone. When ethyl iodide is 
tib^tituted for tsoamyl iodide in the albove reaction, dipheaylethyb 
‘biuol is produced. The interaction of sodium, acetophenone, and 
\ .yl iodide leads to the formation of p}imylm8tk^lkoa'niylcarbinol, a 
liquid, b. p. 135-137715 mm., D" 0*9608, D^l 0*9450, 

jj!** 1*50596. 1 1... 

"when ^ stream of carbon dioxide is led through a mixture of 
sodiuiU) benzene, and iSoamyl bromide, a blue substance (referred to 
above) is produced, which is indifferent towards carbon dioxide, and, 
• addition, a small amount of benzoic acid is formed. 

By the action of carbon dioxide on a mixture of sodium and isobutyl 
bromide in ethereal solution, a very small quantity of isovaleric acid 
obtained, J. C. C. 


Reduction of Nitro-compounds with Ziuo Dust and Acetic 
Acid. Gustav HMULEtt {Ber., 1908, 41, 2689 — 2692).— The discovery 
of a new step in the reduction of o-nitromandelonitrile by zinc dust 
and 36% acetic acid at a low temperature, whereby a double compound 
of a dihydroxylamino- and a bydroxylamino-derivative is produced 
(Abstr., 1906, i, 585 j Heller and Sourlig, this vol., i, 208), hasted the 
author to submit a number of other o-nitro-eompounds to this 
process of reduction. It is remarkable that the presence of an ortho- 
substituent appears to favour the reduction, for, whilst o-nifcromandelo- 
nitiile is readily reduced at 0 % nitrobenzene, even at the ordinary 
temperature, is scarcely attacked, yielding only a small amount of 
phenylhydroxylamine, 

u-Nitrohenzaldehyde gives a solution containing o-aminobonzaldehyde 
.and anthranil. 

[With Julius Solling.] — o-Nitrobenzoic acid, when reduced with 
zinc dust' and 50% acetic acid in presence of sodium acetate at 
35_40‘^, yields a mixture of b 0 n 2 idin 0-2 ; 2 '-dicarboxyIic acid and azoxy- 
benzoic acid; the latter is also produced when the reduction is 
carried on in ammoniacal solution. J. 0 . C. 


Products of the Nitration of o-Chloronitrobenzene. Iwan 
Ostkomisslensky (/. jw*. Ohem.^ 1908, [ii], 78, 260—262). — According 
to Jungdeisch (.dww.. Chim. Bh^s,, 1868, [iv], 15, 239), l-chloro-2 : 4- 
dinitrobenzene, formed by nitration of chlorobenzene or of o-chloro' 
nitrobenzene, is obtained in a ^labile modification, m. p. 43°, and a 
stable modification, m. p. 50°. As the reduction products of these 
two modifications were found not to be identical, Beilstein considered 
{Handbuch, 3rd ed., 11, 84) the labile form to be ]-chloro'2 : 6 'dinitro- 
benzene, and states that this undergoes intramolecular change into 
the 1 : 2 : i-isomeride when brought into contact with a crystal of 
the latter. As no other such transformation of a benzene derivative 
is known, the present author undertook a fresh study of the nitra- 
tion of o-chloronitrobenzene, and has found that, whilst the main 
product is l-chloro -2 : 4-dinitrobenzeae, there is formed also \~chloro- 
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2 ; Minii/rohenzeTMi C0H3C1(NO2)2, which crystallises in needles 
38°, yields 2 ; 6 -dinitro phenol on treatment ^ith warm concetit^ 
potassium hydroxide, and is not identical with Jungfleisch’g i 
modihcation. ^ Y 


Structure of Benzene. I. Polymorphic Modifications 
Aromatic Compounds. II. Homogeneity of the ortho- 
of the meta-Derivatives of Benzene. HI. The Two Chemic^n 
Isomeric 2 : 4'DinitropheDols. Iwan Ostromisslensky [J 
CJiem.y 1908, [ii], 78, 263 — 279, Compare Abstr,, 1907, i, 120 59^’ 
preceding abstract). — It is found that both modifications ofjll-chl ^ 
2 : 4-dinitrobenzene, (1) on reduction with tin and hydrochloric acid*^^ 
with stannous chloride (Claus and Stiebel, Abstr., 1887, 810) vi 
two chloronitroanilines, m. p. 117’8° and 101 — 102°; (2) ^he 
treated with aniline, form 2:4:2': 4'-tetranitrodiphenylamine m 
155 — 156°, and (3) on treatment with cold concentrated potassi'/ 
hydroxide, are converted into 2 : 4-dinitrophenol, m. p. The 

two modifications are, therefore, chemically identical. Attemrit 
to prepare two modifications of either of the chloronitroanilines 
were unsuccessful. It is suggested that Jungfleisch’s chloronitro 
aniline, m, p. 89°, may be 2-chloro-3-nitroaniline, derived from 
l-chloro-2 : 6-dinitrobenzene, 

The existence of the liquid modification of l-chIoro-3 ; 4-dinitro- 
benzene (Laubenheimer, this Journ., 1876, ii, 294) is confirmed. A 
mixture of the liquid and solid modifications is obtained when 
the solid modification is recrystallised from ether. The action of 
ammonia on the ethereal solution of this mixture leads to the 
formation of a chloronitroanilines CgHgOjNjCl, which crystallises 
in yellow prisms, melts when handled, has a blue fluorescence, is not 
identical with either of the known 3-chloro-6-nitro- and 4-chloro-6- 
nitro-anilines, and is probably a derivative of the liquid modification 
of l-chloro-3 : 4-di nitrobenzene. It is considered that these cases of 
isomerism may depend on a difference in the structure of a nitro-group. 

With the object of proving the homogeneity of the ortho- and of the 
meta-derivatives of benzene, o-chloronitro-, m-chloronitro-, o-dinitro- 
1-ch loro-3 : 4-dinitro-, and l-chloro-2 : 4-dinitro-benzene were subjected 
to fractional separation in the manner employed by Groos for the 
separation of the rare earths. The number of fractions obtained 
varied between 60 and 125. All the fractions of each substance 
were identical as to the m. p. and the crystalline constants. 

The two modifications of 2 : 4-dmitrophenol are discussed, and it is 
suggested that here, also, the isomerism arises from a difference in the 
structure of a nitro-group, the two modifications having the con- 
stitutions : 

OH OH 

/Nn^o 
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T aneformation of Pfaenylnitromethane [u-Nitrotoluene] 
^^phenyldinitromethan©[Di'Q)-nitrotoluene]. Giacomo Ponzio 
I908,r38, ii, 417 — 420). — Phmyldihromonitrometkam 
uyniirotQluefn,e\i CPhBrg'NOj, prepared by the action of an 
ivVce solution of bromine on the sodium derivative of phenyl- 
^ a, colourless oil heavier than water, and has a 


nitro methane, is -it 

^ ent odour. On treatment with potassium hydroxide and 
nitrite in alcoholic solution, it is converted into the 
derivative of phenyl dinitrome thane ; the reaction ia possibly 
ILre^^ed by the equation : 

CPhBr2-N02 + KNO 2 + 2KOH = CPhK:(N02)2 + 2KBr + + 0, 

, Qxfgen oxidising part of the alcohol (compare ter Meer, Abstr., 
Phenyldinitromethane is obtained from its potassium 
derivative by the action of dilute sulphuric acid. T. H. P. 


Partial Electrolytic Reaction of Polynitro-oompounds in the 
Presence of Vanadium Compounds. Hans Hofeh and Fritz 
Jakob (Ber.f 1908, 41, 3187 — 3199). — The use in electrolytic reactions 
of inorganic compounds which are themselves reduced at the cathode, 
lodifies the reduction of nitro-compounds. Vanadium, occurring as it 
does in so many forms of oxidation, gives a potential scale extending 
from the low oxidation potential of vanadic acid to the high reduction 
Dotential of bivalent vanadium salts. It should therefore be suitable 
for the partial reduction of polynitro-oompounds, as it gives the 
necessary high potential (compare Brand and Zoller, Abstr., 1906, i, 
80; 1907, i, 755). 

The preliminary work consisted in measuring the potential of the 
various vanadium compounds, with the result: vanadic acid -"1’17, 
vanadyl sulphate - 0-76, vanadic sulphate - 0*23 volt {ch for mercuro- 
sulphate electrode - 0*69 volt). From the Peters-Nernst formula, the 

equilibrium potential” for mixtures of salts can be calculated, and 
the reduction tension determined. 

The cathode was contained in a narrow beaker containing the 
vanadyl sulphate, sulphuric acid, alcohol, and the polynitro-compound ; 
the lead anode was placed in a porous cell containing normal 
sulphuric acid at 50 — 60^. 

2 : 4-Dmitrotoluene, with a platinum cathode and potential 0-03 volt, 
gave chiefly ^-nitrotoluidine with tolylenediamine and 2 : 2'-dinitro- 
4 : T-azoxytoluene. With a potential of O’lO — 0T5 volt, more of the 
azoxy- compound was produced. Lead and zinc are very much less 
suitable as cathodes ; with copper, no azoxy-derivative was obtained, 
but some dinitrotoluene was recovered unchanged. 

Platinum was used as electrode in the remaining experiments. 
2 : 6 -Dinitrotoluene gave 2 ; 2'-dinitro-6 : 6'-azoxytoluene, 2-nitro- 
6-toluidine, and a little of the corresponding diamine. With 2:4:6- 
trinitrotoluene, only 2 : 6-din itro- 4 -amino toluene was obtained. It 
sinters at 108°, m. p, 127°, to a viscous liquid, which becomes mobile 
at 150° (Beilstein gives m. p. 168° ; Abstr., 1880, 636) ; its constitution 
was determined by preparing 2 : 6 -dinitrotoluene by digesting the 
diazo -compound with alcohol. 

m- Dinitrobenzene gave wi-nitroaniline, ??i-phenylenediamine, and the 
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dinifcroazoxybenzene ; 2 : 4-dinitrophenol yielded <>'QitrO'p-atQi 

phenol , and picric acid, picramic acid. 

Simple Method of Preparing the Imides of the Arom +• 
Sulphonic Acids. Tamemasa Haga (/. Coll. Sci. Tokyo, 1908 gif 
xiii, 1 — 30). — Very little work has been done hitherto on the aro * ■ 
sulphonimides (compare Farbwerke vorm. Meister, Lucius & Briin' 
Abstr,, 1902, i, 364). It is found that these compounds 
be readily obtained by reducing aromatic sulphonylbydroxylami^^!' 
preferably with sulphur dioxide, thus ; (Ph’ 802 ) 2 K 0 H + S 02 ^ ^ q 
tPh*S 02 ) 2 NH + H 2 S 04 . The following reaction also takes place k 
some extent at the same time : 

4(Ph*S02)2N0H + llfi = 2(Ph-S02)2NH + 4Ph-S03H + 

This reaction proceeds in the absence of sulphur dioxide, for it * 
found that dibenzenesulphonylhydroxylamine in aqueous alcohol’ 
solutions decomposes mainly according to the last equation, a small 
quantity of tribenzenesulphonylhydroxylamine also being formed It 
is probable that the sulphonate, (Ph* 802 ) 2 ^ ‘SOgH, is formed as an 
intermediate product during the reduction of dibenzenesulphonv] 
hydroxy lamine with sulphur dioxide, but its existence could not be 
established. Dibenzenesulphonylhydroxylamine, when reduced with 
sodium amalgam, yields a quantity of benzenesulphinic acid with 
liberation of ammonia; the yield of dibenzenesulphonimide is very 
small. 


Krafft and Bourgois (Abstr., 1892, 700) have shown that an 
oximino-nitrogen atom attached to carbon alone becomes sulphonated 
when treated with sulphur dioxide, and is at the same time detached 
from the carbon. When, however, a compound containing two 
o xim in o- radicles united to two separate carbon atoms in the molecule 
is reduced with sulphur dioxide, only one of the nitrogen atoms is 
separated in the form of amidosulphonic acid ; the other nitrogen atom 
remains united to carbon. For example, when acetylacetonedioxime 
in aqueous solution is treated with sulphur dioxide, it is converted into 
3 : S-dimebhylfsooxazole and amidosulphonic acid : 


„ CMelNOH NICMe 


The non- removal of one of the nitrogen atoms is not due to the tendency 
of forming a ring compound, since acetonylacetonedioxime, wheu 
similarly treated, yields amidosulphonic acid and an oily substance, 
which still contains a nitrogen atom combined with carbon in a form 
capable of yielding hydroxylamine on hydrolysis. 

Diphenylsulphonylhydroxy lamine (dibpnzenesulphohydroxamic acid) 
crystallises with lEt*OH and sometimes with 2 H 2 O ; the anhydrous 
substance has m. p. 132° ; Angeli, Angelico, and Scurti givem. p. 126^ 
(Abstr., 1902 i, 765). Dibenzenesulphonimide ^ (Ph‘S 02 ) 2 NH, probably 
crystallises with l^HgO; it forms thick prisms, and when anhydrous 
has m. p. 157° ; the barium, C24H2(j0gS4N2Ba,2H20, 'mercuric, 

potassium, CJ 2 II 10 O 482 NK, mercurous, silver, sodium, and anmonium 
salts are described. 

Di-o-tolylsulphonylhydroxylmrdne, (CgH 4 Me’S 02 ) 2 ^ 0 H> prepared by 
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prisms, m. p. 106— 107° j it ia converted by an excess of 
■ ' - fumes evolved from arsenious oxide and nitric acid (D 1*32) 
'^^^^^^^l,Q 4 olylsulphonylhydroxyla^^ (CgH^Me-S 02 ) 3 N 0, crystallising 

11 needles, m. p. 129*5°. Di-o-tolueiiesulphonimidei 
in small u Mn.sin \ 'NTTT 


of nitrous acid on o-toluenesulphinic acid, crystallises with 


(CgH^Me’SOgjaNH, 


likes with H9O in thick plates or short prisms ; the anhydrous 
sinters at 178°, m. p. 184° ; the barium salt, 

substance (Cj,Hj,0,NS,),Ba,2H,0, 

fnrnis minute needles. 

D^oluenesulphonimide, forms crystals, m. p. 

16a-l70" W. H. G. 

Oximes and Imides of Benzenedisulphonio Acids. Tsuneo 
Suzuki (^- 1—21). — Mol.-wt, 

determinations show that the substance described by Autenrieth and 
Hennings as m-benzenedisulphonylhydroxamic acid, CgH4;(S02)2^N0H 
(compare Abstr., 1902, i, 389), is bimolecular, and probably has the 

formula OH-K<gQ2‘.Q*2*'.gO^>^r'OH. It crystallises with alcohol, 

rr U lSO,)oNOH],,liEtOH, and with acetone, 

[CoH,tSO,l,NOH]„|COMe,. 

When reduced by sulphur dioxide, it yields m-benzeneduudphonimidej 
NH(S02’CgH4*802)2NH, crystallising^ in prisms with 2H2O; the , 
potassium (HHgO), sodium (GHgO), silver, and potassium silver salts 
are described. 

^-Benzenedisulpkonehydroxamic acid {ip-henzenedisulphonylhydroxyl- 
anwie), N0H(S02‘CgH4*SO2)2l!^OH, prepared by the action of nitrous 
acid on j?-benzenedisulphinic acid, crystallises with l^COMe2 in thin 
plates, and decomposes suddenly at 210°. 

p-Benzenedisvlphonimide, NH(S02‘CgH4’S02)2NH, crystallises with 
2H2O in colourless prisms ; the sodium, potassium, silver, and mercurous 
salts are described. 

p-BrorfiO'O-hmzenedisulphonylhydroxamic acid, CgH3Br(S02)2lN0H, 
crystallises in prisms, and decomposes at 82° ; it is reduced by sulphur 
dioxide to the corresponding sulphonimide. 

o-Benzenedisulphonylhydroxamic acid crystallises in colourless prisms, 
and decomposes at 45° ; when reduced, it yields a sulphonimide. 

The benzenedisulphonehydroxamic acids described above are con- 
verted by cold fuming nitric acid into the corresponding sulphon- 
imides, and are decomposed by aqueous ammonia, yielding ammonium 
salts of the corresponding disulphinic acids, thus ; 

CgH4(S02)2:N0H -h 3NH3 -> CgH4(S02NH,)2 + Kg + HgO. 
Ammonium m-6e7i2;«TOetfigM^^^i«aie,CgH4(S02NH4)2,H20, crystallises in 
star-like clusters of elongated tetrahedra, m. p. 113—115°; the silver 
salt, CgH4(S02Ag)2, is crystalline. Ammonium p-benzenedisulphinate, 
^sH 4(S02NH4)2,H20, crystallises in slender needles, and decomposes at 
about 200° ; the silver salt is amorphous. W. H. G. 

[Coloured and Colourless Triphenylmethyl.] Bernhard 
Fluescheim {Bern., 1908, 41, 2746 — 2747). — Schmidlin's equilibrium 
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formula, CPhg'CPhg CPhg, for triphenylmethyl (this vol { 
has been already suggested by the author (Abstr., 1905, 6I4) ’ 

G. S. 

Preparation of Hydrocarbons of the Quinodimethane s • 
and their Derivatives. Alexei E. Tschitschibabin (Ber. 

2770 — 2778. Compare Thiele and Balhorn, Abstr., 1904 i 40^’ 
Staudinger, this vol., i, 410, 411). — The tendency of ^-benzh-d^ ’ 
triphenylmethyl chloride or bromide to acquire an orange colour /tf ■ 
vol., i, 624) is due to the ready elimination of hydrogen halide 

the formation of tetraphenylquinodimethane, CPhol< \‘fmL 

This reaction leads to a convenient method for the preparation of 
coloured hydrocarbons, in accordance with the scheme : ^ * 


CHFh,< 


>COPh + K-Mg-X CHPh, 


c> 


CRPh-OH 




:oEPh, 


CHPh,< >CRPhCl CPh„:v 

\— / ^ \=:/ 

where or^^-CgH^Br. 

The elimination of the halogen acid occurs slightly at the ordinar 
temperature, but is best effected by quinoline in hot xylene in J 
atmosphere of carbon dioxide. 

The converse operation, the addition of the halogen acid to the 
quinodimethane hydrocarbon, proceeds readily, resulting in the 


formation of the original halide, CHPbg^ 


^iCPhgCl, in the case of 


tetraphenylquinodimethane, whilst with unsymmetrical hydrocarbons 
the addition takes place in two directions, yielding the original halide 

CHPh2<^ ^CKPhCI, or the isomeride, CPh2Gl<^ ^CHRPh; 

when B — a-C|oHy, both additive products are obtained. 

Tetraphenylquinodimethane has the properties described by Thiele 
and Balhorn and by Staudinger {loc. ciL). The m. p. in a sealed 
capillary tube filled with c arbon dioxide is 268'^ (partial decomp.). 
The addition of hydrogen chloride or bromide is effected by treating a 
solution of the hydrocarbon in hot benzene with the hydrogen halide, 
dissolved in glacial acetic acid, in an atmosphere of carbon dioxide. 

yj-Benzhydryltriphenylmethyl bromide does not melt at 140° as given 
(Tschitschibabin, loc. ciL)^ but decomposes gradually above 200°. 

The reaction between magnesium a -naphthyl bromide and jo-benzoyl- 
triphenylmethano in ether leads, after the usual operations, to the 
formation of a viscous oil, which is converted by hydrogen chloride in 
glacial acetic acid into \i-henzhydryldiphenyl-a-naphthyhmihyl chloride, 
CHPh2’C,.H^-CPhCl*GioH^, m. p. 129—130°, from which IriphenyU- 
nciphthylquinodimethcmey CPhgiOgH^IGPh’GjoHi^, is obtained. The 
hydrocarbon has m. p. 240 — 241° (in carbon dioxide), forms intensely 
orange-red crystals, and, like the chloride, dissolves in concentrated 
sulphuric acid with a green or violet-red colour, according to the 
concentration of the solution. The dry hydrocarbon is stable in air, 
but oxidises readily in solution. The addition of hydrogen chloride 
results mainly in the formation of p-pkcnyl-a-naphthylmthyllrv 



ORGANIC CHEMISTRY. 


873 


cUoride, CPh,Cl»C,H,‘CHPh-C,,H^ m. p. 174-^175° 

vdrvldiphenyl-'i^tolylmethyl bromide, 

^ CHPhs’CgH.'CPhBr^C^H^, 

15^—164® (decomp.), 18 a yellow powder, 'Triphmyl^io-tolyl- 
CPhg'CflH^.GPh'CyHy, m. p. 197^ (in carbon dioxide), 
f r5iis oraPge-red crystals, develops an orange colour in sulphuric acid, 
.^d is sensitive to oxygen or light when incompletely dried. 

CPhg-CeH^X’Ph'CgH^Br, m. p. 
-'' 57 — 259 ^ (decomp.) ih carbon dioxide, is a brownish-red, crystalline 
^wder ' it dissolves in sulphuric acid to an orange-red solution. 

^ ’ as. 


Sodium Derivative of Pluorene. Rudolf Weissgerber {Ber.^ 
1008 41, 2913-“2916). — The reaction between fluorene and sodium 
or Kodamide occurs at much lower temperatures than with potassium 
hriiroxide (Abstr., 1901, i, 521). When fluorene is heated with the 
calculated amount of sodamide at 120°, and finally at 150°, or with 

C JS 

sodium at 180—200°, the sodium derivative, is 

obtained as a hard, yellowish-brown, crystalline mass, which is decom- 
posed by water, yielding fluorene and sodium hydroxide; bis- 
diplienylene-othane is formed as a by-product. The same reaction 
occurs when dry ammonia is passed into fused sodium and fluorene 
at 150^ but in this ease the by-products are very small. C, S, 

Structure of Retene. Paul Lux {Monatsh., 1908, 29, 763 — 777). 
—It has been stated by Portner (Abstr., 1904, i, 729) that retene is 
either 2-raethyl'8-propyb or 8 -methyl- 2-propyl -phenanthrene. This 
conclusion is confirmed by the present author, who finds that when 
retene ketone or retenequinone is fused with potassium hydroxide, a 
met hyltsopropyl diphenyl -2 -carboxylic acid is formed ; the position of 
the carboxyl group is decided by the fact that the acid cannot be 
esterified; hence one of the side-chains in retene is in the ortho- 
posiliou to the CH.’CH group. At the same time a small amount of 
(in ii?cpi'opyldiphenyldicaa’boxylic acid is produced ; as this readily 
yields a neutral ester, it is probably either 4 -f 50 propyldiphenyl- 2 : 3'- 
or 3-isopropyldiphenyb2' ; 4'-dicarboxylic acid. 

Dimethyl fluorenonedicavboxylate, m. p. 188 — 189° (corr.) (Bam- 
berger and Hooker, Abstr., 1885, 906, give m. p. 184°), when partly 
hydrolysed, furnishes an acid ester, m. p. 260 — 261° (corr.), and 
by partly eetorifying the di carboxylic acid a second acid ester, m. p. 
27o— 277° (corr.), is obtained. The silver salt of the first ester, on 
distillation in a vacuum, gives methyl fluorenone-2-carboxylate, m. p. 
186—187° (corr.) (Fortner gives 181°), and the silver salt of the 
second ester yields the same compound, so that apparently an 
interchange of silver and methyl takes place ; hence the constitution 
of the two acid esters cannot be decided from these data, and the 
uitended preparation of fluorenone-1- and - 2-car boxylic acids could not 
be efected. 

Hetenegly collie acid is produced when retenequinone is boiled with 
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10% methyl-alcohoHc potash; the methyl ester has 
(corr.). 

Methyli^ojyropyldiphe nyl 2- carboxylic acid. 


m. p. 112^ 


‘ 113 '^ 


06H4Prf(or Me)*CgH3Me(or Pr^)-C02H, 
prepared by fusing a mixture of retenequinone (or retene keton \ 

lead neroxide with notAssinm hvdrnxiHA. 


in octahedra, 


lead peroxide with potassium hydroxide, crystallises 
m. p, 132 — 134° (corr.); the silver salt was analysed. Py tr r 
the acid with thionyl chloride, or by distilling it with lime 
barium salt with sodium methoxide, retene ketone is produced 
distilling the silver salt in a current of hydrogen, the acid passes 
A-ho Propyldipli^nyl-^ : -dicarhoxylic acid (or ^■i^opropyldir}l^^^\‘ 
2' : A'-dicarboxylic acid) has m. p. 247—249° (corr.) ; the methyl 
is a white, microcrystalline powder, m. p. 93 — 95° (corr.) ; the Iv 
salt was analysed. C 


Nitration of Aniline and its Derivatives. Otto N. Witt 
Erhard Witte {Ber,, 1908, 41, 3090— 3097).— In continuation^ of 
the investigation of Witt and Utermann (compare Abstr., 1907 ‘ 
27), the effect produced by using a very large excess of strong 
mineral acids during the nitration of aniline has been studied. Both 
0 - and p-nitroaniline, dissolved in concentrated sulphuric acid (mono- 
hydrate), are converted by a mixture of concentrated sulphuric and 
nitric acids (prepared by adding dry potassium nitrate to the sulphuric 
acid), at temperatures below 5°, into picramide, the yield being between 
58% and 67% of the theoretical, and trinit rophenylnitramic acid 
Picramide may also be prepared in a similar manner from acetanilide 
the yield being 67% of the theoretical. ’ 

?7i-Nitroaniline is converted by the nitric-sulphuric acid mixture 
into tarry products, but wi-nitroacetanilide under the same treatment 
yields 3 : 4-dinitroacetanilide ; if the action is allowed to proceed for 
several days, this substance undergoes further nitration, forming 
3:4; 6-trinitroaniline. 

The conclusion drawn by Martinsen (Abstr., 1905, ii, 149), that 
only 67% of the jo-nitroauiline is converted into picramide because of 
a simultaneous sulphonation of the jo-nitroaniline, is thus shown to be 
incorrect, since the remainder is converted into trinitropbenylnitr* 
amic acid ; further, picramide is not best prepared by the nitration 
of aniline in the presence of sulphuric acid, as stated by this author, 
since the m nitroaniline formed together with the ortho- and para- 
isomerides would not be converted into picramide. 

Picramide acetate, CgH^OyN^, prepared by adding one drop of 
concentrated sulphuric acid to a solution of picramide in acetic 
anhydride, forms colourless needles, which commence to decompose at 
207°, m. p. about 230°. 

The following additive compounds of picramide (compare Mertens, 
Abstr., 1878, 725) are prepared by boiling equivalent quantities of 
the constituents dissolved in acetic acid. Picramide a-naphthylamim, 
crystallises in dark red needles, having a metallic 
lustre ; the (i-naphthylamine additive compound forms red crystals. 

Picramide a-naphihol, CgH^OgN^jCioHgO, crystallises in scarlet 
needles ; the ^'naphthol isomeride crystallises in red needles. 
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S,ylium IrinUrop/imylnitramate, 

in yellow needles, and decomposes violently^ at 203° 

3 : 4 ; 6-7H^^^7roam7^ne, CgH^Oj.'N'^, crystallises in pale yellow 
needlef^' W. H, G, 

Reduction of Aromatic Nitrocompounds by Sodium 
Sulphid®- Jan J. Blanksma {Proc. K. Akad. WeienscK AmsUrdam 
190S, U, 42—43. Compare Abstr., 1900, i, 226/482 ; 1901, i, 246 
460 , 461).— The author has shown previously that when 'sodium 
disulphide acts on aromatic nitro-compouuds containing halogen 
atoiUis or nitro- groups, the latter, when in the ortho- or para* position 
to a nitro-group, are replaced by the group S^, forming disulphides. 
When no such atoms or groups are present, amino-compounds are 
formed together with small ambunts of azoxy-com pounds. It is now 
found that, when reduced with sodium disulphide in alcoholic solution, 
uitrobenzene, o- and m-nitrotoluenes, o-, and yi-nitroanisolee, 
7 /i-chloro- and -bromo-nitrobenzenes, and 3 : 5-dichloro- and -dibromo- 
iiitrobenzenes give a 70% yield of the corresponding amines. In the 
case of 0 - and jo-chloronitrobenzenes, where the halogen atom is 
replaced by the group Sg, small amounts of o- and ;?-chloroanilines are 
formed. ;?-Nitrotoluene gives p-aminobenzaldehyde in addition to 
/(-toluidine. By partial reduction, 3 : 5 -dinitrotoluone' furnishes 5-nitro- 
wi-toluidine, 3 : S-dinitroanisole gives S-nitro-w-anisidine, 2 : 1-dinitro- 
anisole (or phenetole) yields 4-nitro-o-anisidine (or phenetidine), and 
1 :3:5-trmitrobenzene gives 3 : 5-dinitroaniline. A small quantity 
of the azoxy-compounds is also usually produced. J. C C 


Preparation and Constitution of Sulphoxides and Disul- 
phoxides. Oscar Hinsrerg (Ber,^ 1908, 41, 2836—2839).— 
Organic sulphides are converted by hydrogen peroxide into sulphoxides ; 
disulphides under similar conditions take up two oxygen atoms' 
forming disulphoxides. This reaction has been proved to occur in 
the case of benzyl, phenyl, and ^-naphthyl disulphides. Reasons are 
stated for adopting the formula H-SO-SO*R for the disulphoxides. 

^'^Di^^tyldiaminodiphenyl sulphoxide, SO(CgH/NHAc)„, crystallises 
in small plates, m. p. 278° The conversion of disulphide into di* 
sulphoxide IS best carried out in cold acetic acid solution, using an 
excess of 3% hydrogen peroxide. E. F. A. 


Compounds of Cobaltinit rites with jo-Toluidine, Diazoamino- 
Hydrazine, and Nitrosohydrazine. Karl A. Hofmann 
and Karl Buchner (Ber., 1908, 41, 3081-3090).-It has been shown 
by Ilofinann and Burger (Abstr., 1907, i, 751) that ammonium 
^ oaitmitrite and ethylammoniurn cobaltinitrite decompose when 
neated, the component parts interacting in a normal manner. Such 
_ . ctions between the nitrite group of the complex and that part of 
e salt outside the complex are of great interest, in that they throw 

the complex; further, 
e nitnte group attached to the cobalt atom is not very 
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reactive, the formation of substances was to be expected, which w 
ordinarily be produced so rapidly as intermediate products when f ^ 
nitrous acid is employed as to reader their isolation impossible. 

/?-Toluidine reacts with sodium cobaltini trite in aqueous^alcoh 1' 
solution containing acetic acid, yielding diazoamino toluene and n-y 
idine tetranitrito bis-'p toluidinocohaliiate, [N'408Co(CyHgN)2]H^(i^jj 
crystallising in brownish- red, pointed, compact prisms. It is coiivert\{ 
by alcoholic ammonia into ammonium cobaltini trite, with eliminat' 
of jt)-toluidine. It is stable at the ordinary temperature, but decom 
poses when its aqueous solution is boiled, yielding nitrocresol w'tK 
evolution of nitrogen. 

In the absence of acetic acid, p-toluidine reacts with sodium cobalti 
nitrite, forming miritoaquo-bie-dmzoaminotolttene coballj 
[NO,Co(H,0)(Ci,Hi,N3y, 

which crystallises in glistening, black, thick, rhombic plates ot 
pyramids. It is very stable towards acids and alkalis, being attacked 
by these only at high temperatures. 

Hydrazine unites with sodium cobaltinitrite in solutions containing 
small quantities of acetic acid, yielding sodium diammonium cohaht 
nitrite, [Co(N02)g]NaN2Hfl, which forms yellow, rectangular crystals 
It decomposes with evolution of two atoms of nitrogen when its 
aqueous solution is heated, and does not explode when heated alone 
It loses SHgO when kept for some time over concentrated sulphuric 
acid, yielding aodiw/i mirosohydrazine cobaltinitrite {sodium nitro»o- 
hydrazinetetranitritocohaUiate), [N40gCo(NO*NH)2]Na, obtained as 
glistening, dark purplish- violet crystals. 

Hydroxodinitritohydrazine cobalt, [H0(N20^)Co(K2HjNH,]2, 
formed by the action of an alkaline solution of hydrazine on sodium 
cobaltinitrite. It forms aggregates of dark purplish-red needles, decom- 
poses violently when heated, and liberates nitrogen when boiled with 
water. W. H. G. 

Derivatives of 2-Iodo-jo-toluidine and 2-Iodo-4"nitrobenzoic 
Acid containing Uni- and Ter- valent Iodine. Conrad Willoerodt 
and Rudolf Gartner {Ber., 1908, 41, 2813 — 2826).— I, 2-/odo-p 
toluidine and its Berimtives. — 2-Iodo-^-toluidi7ie, 
prepared by reducing 2-iodo-j9-nitrotoluene with ferrous sulphate in 
ammoniacal solution, crystallises in large, white needles, m. p. 37“ ; 
the hydrochloride, long, rather dark needles, the sulyhate, shining 
leaflets, the nitrate, well-formed rhombs, and the oxalate, small rhombs, 
are described. 2-Iodoaceto-^4oluidide, CgHgMel'NHAc, prepared from 
the base and acetic anhydride, forms white needles, m. p. 130° 
2-Iodo-^-tolylcarhamide, CgHgMel'NH'CO'ljlHg, forms well-defined 
rhombs, m. p. 194^; the N-r^^^roso-derivativa, 

CQH3MeI-N(IIO)*CO-IIH2, 

crystallises in yellow, shining needles, which soon turn brown and 
decompose in the air, m. p. 99°* (decomp). Aceto-^ioluidide ododo- 
chloride, CgH3Me(ICl2)*NHAc, prepared by passing chlorine into a 
glacial acetic acid solution of 2-iodoaceto-jo-toluidide to which chloroform 
is added, forms yellow needles, decomposing at 100°. It was not found 
possible to prepare 2-iodoso- or 2-iodoxy-aceto-/)-toluidid0. An aqueous 
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solution of jfh»nyU^(^tyl<i'ffiinotolyliodonium hydroxide, 

obtainod by tho interaction of the iodochloride and mercury 
diphenyl; the iodide, pale yellow needles, m. p. 145°, the bromide, 
white prisms, m* P- lb9’5 — 160°, the dichromale, yellow needles, 
becoming reddish-brown when dry and decomposing at 80°, and the 
^titimhioride, small, yellow crystals, m. p. 125° (decomp.), are 
described- , 

jt. %Iodo-^-n%trobmzo\A acid and its Derivatives, — %Iodo-i-nitr(h 
Itnzok acid, prepared by oxidising 2-iodo-p-nitrotoluene with nitric 
acid under pressure, forms long, pale yellow needles, m. p. 142°; 
.. salt, white needles, ha/rium salt, 

(N02-C6H3l-C02)2Ba,H20, 

mthjl ester, long needles, m.^p. 89°, ^and ethyl ester, large, shining 


prisms, m. p. ^ — 

yellow needles, b. p. 196°/18 mm. ; the amide forms yellow, rhombic 
crystals, m. p. 205°. The interaction of 2-iodO'4-nitrobenzoyl chloride, 
benzene, and aluminium chloride in presence of a small quantity of light 
netroleum leads to the formation of ^-iodoA-nitrohenzophenone, 

^ NO^^CsHgl'COPh, 

which forms aggregates of small needles,- m. p. 90 — 91° ; on heating 
with hydroxy lam ine hydrochloride and a little alcohol under pressure, 
there is formed theoa:r?w« in small prisms, m. p. 161—161*5°. This, 
when boiled with 50% aqueous sodium hydroxide, is condensed to 

b^nitrophenylindoxazen, which forms small 


44°, are described. 2-Iodo-^-nitrohenzoyl chloride forms 


rhombs, m. p. 139°. ^-I^itrohenzoic acid%iodochloride, 

prepared by the action of chlorine on a chloroform solution of 2-iodo- 
4-nitrobenzoic acid, forms yellow needles; on warming with 10% 
aqueous sodium hydroxide, it is converted into 2-iodoso-i-niir6benzoic 

acid, N02*C^H3(IO)*C02H or N02*0gH3<C[^Qjjj^0, which is also 

formed in small amount by treating 2-iodo-4-nitrobenzoic acid with 
fuming nitric acid. This acid crystallises in white needles, the m. p. 
of which varies with different preparations ; the m. p.’s 190°, 196°, and 
201° were observed. It can be crystallised unchanged from formic 
acid, and, when boiled with aqueous sodium hydroxide and alcohol, is 
decomposed with formation of iodic, 2 -iodo- 4-nitrobenzoic, and 4-nitro- 
benzoic acids. The sodium salt, brown leaflets, silver salt, small 
needles, harium salt, yellow needles, copper salt, bright green, amorphous 
precipitate, and lead salt, yellow powder, are, described. Methyl 
2-iodo-4-mtro benzoate, when treated with chlorine in chloroform 
solution, yields methyl‘i-nitrohenzoate-2-iodochloride as a pale yellow, 
crystalline precipitate, which, under the action of sodium hydroxide or 
carbonate, gives 2-iodoso-4'nitrobenzoic acid. The methyl ester of 
2-iodoso*4-nitrosobenzoic acid was. Anally prepared by the action of 
hydrogen chloride on a 'methyl-alcoholic solution of 2-iodoxy-4-nitro- 
beuzoic acid (see below); it crystallises in small needles, m. p, 
160-181°. ' > r 

^■lodoxy-i-^nitrohenzoic acid, K0j*CgHj(I02)*C02H, prepared by 

VOL. xciv. i. 3 0 
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oxidising the iodoao-aoid with potassium permanganate in sulphuric 
acid solution, or, better, with sodium hypochlorite, forms white needle? 
m. p. 206*^ (mild explosion) ; the silver salt, small needles, which 
explode on heating, and the lead salt, bright yellow powder, are 
described. 

Ill, pTepc^Tation of ^-lodo-^-O/jiainoheTiMic Acid. — ^--l^odo-i-acetyl 
aiainohenzoic acidt prepared by oxidising 2-iodoaceto-p-toluidide with 
potassium permanganate with the addition of magnesium sulphate 
forms needles, m. p. 213—214°, On hydrolysis with coccentrat^ 
hydrochloric acid, it yields %iodo-i-arainobenzoi/i acid, crystallising in 
needles, m. p. 180° (decomp.), which can also be obtained by reducinir 
2-iodo-4-nitroben2oic acid with stannous chloride and hydrochloric 
acid \ the hydrochloride^ well-formed prisms, the eilver salt, small, white 
needles, and the methyl ester, needles, m. p. 112°, are described, 

J. C. C. 

Quaternary Phenacylammonium Salts. Edgah Wedekind (5«r., 
1908, 41, 2802— 2805).— Quaternary phenacylammonium salts are 
obtained when one molecule of a tertiary base is allowed to act on one 
molecule of (D-bromoacetopJaenone at the ordinary temperature, care 
being taken that when the bromide is dissolved in the tertiary base 
the temperature does not exceed 30 — 40°. 

Phenacylphenyldimebhylammonium bromide (Abstr., 1902, i, 278) 
sinters between 100° and 110°, and decomposes between 115° and 
125° By shaking with moist silver oxide, it yields the corresponding 
haecy from which the platinichloridey small, yellow prisms, and the 
aurichloride were prepared. Phmacylphenylbenzylmeihylammonium 
bromide crystallises in fine, colourless needles, which decompose at 
149—150°. Phenacylphenylmethylethylammmiium bromide forms crys- 
tals, decomposing at 145° j the di-bromocamphorsulphonate is not suitr 
able for experiments on resolving the substance, and no resolution could 
be efiected by means of the d.-camphoraulphonate. The latter forms 
small, colourless crystals, decomposing at 176° J. C. C. 

Phenylcarbylamine from Pyrogallol and Nitrobenzene. 
Heinrich Brunner and V. Vuilleumieb {Ghem. Zentr.y 1908, ii, 588; 
from Schweiz. Woch. Chem. Pharm.y 1908, 46, 436). When a few 
drops of nitrobenzene are heated with a small quantity of pyrogallol 
in an aqueous alkaline solution, the characteristic odour of phenyl- 
carbylamine is strongly developed. In alcoholic solution, the reaction 
proceeds differently, ammonia being evolved and no formation o 
^rbylamine taking place. If, however, the product is treated 
ether and fractionated in a vacuum, carbylamine may be isolatea. 
The use of catechol instead of pyrogallol, leads to the formation o on y 
a trace, whilst with resorcinol, quinol, phloroglucinol, and hydroxy- 
quinol, carbylamine is not produced, o*, wt-, and p-Chloro- an 
nitrobenzenes and o- and m-nitrotoluenes give carbylamine, u ni 
methane, nitroethane, nitropropane, dinitrobenzene, o- an p-n 
phenols, y8-napbthol, and y^-nitrotoluene liberate ammonia, and^Qo^u 
give carbylamine. 
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^jjiinoph&nolsulphonic Acid. Heinrich Brunner and V. 
VriLLKUMiEii {Chem. Zentr., 1908, ii, 587 — 588 ; from Schweiz. Woch. 
Chei^i^ pAtww., 19-08, 46, 434 — 436). — When nitrobenzene is heated 
alone with sulphuric acid at 225®, there is obtained a small quantity of 
op heno Is ul phonic acid. In a similar manner, when resorcinol, 
catechol, pyrogallol, glycerol, mannitol, or dextrose is heated 
with nitrobenzene and sulphuric acid, 4-aminopheuol-2-sulphonic acid 
j's produced. This may be explained by an oxygen atom of the nitro- 
benzene wandering to the para- position, and then reduction occurring 
bv tlje sulphur dioxide produced from the sulphuric acid and phenol. 
This view is supported by the fact that nitrobenzene, when heated with 
fiirbon and sulphuric acid, yields p-aminophenolsul phonic acid. 
Wandering of oxygen appears to be a common property of the nitro- 
group, as is indicated by the following observed changes which 
take place : 


C»H.< 


Cl (2). 
■NO,(l)> 

I 

OH (1) 
^S03H(2). 
1^6^12^01 (3) ’ 

NH^ (4) 


I 

OH (n 

C H ^^^3^(3) . 
« 2^CI (2)> 

^^2 ( 4 ) 


0 H 


/OH (1) 


(3) 


The corresponding bromo-derivatives behave in a similar manner. 

J. V. E. 


Piorates. Otto Anselmino (Ber.y 1908, 41, 2996). — When picric 
acid or yellow ammonium picrate is dissolved in 10% ammonium hydr- 
oxide at 80®, and crystallisation is induced at a higher temperature, 
a red modification of ammonium picrate, C^HgO^H^, is obtained, which 
appears to be stable when kept, but reverts to the yellow form on 
recrystallisation (compare Suida, this voL, i, 523), C. S. 


Phloroglucide. Joseph Herzig and Eichabd Kohn (Mcmatsh., 
1908, 29, 677 — 688). — The ease with which phloroglucide is formed 
from 2 mols. of phloroglucinol by loss of 1 mol. of water under the 


HgO H, 0 

oQh,.o<3h. 


Oi 


H OH H OH 

“O-O' 

H OH H OH 



influence of concentrated sulphuric acid suggests that the glucide 
^ of the gluciiiol. Herzig, however, found (Abstr., 

1899, i, 31) that phloroglucide forms a penta-acetyl derivative, and 
considered that the two phloroglucinol residues must be united by 
a carbon linking, A further study of phloroglucide has now confirmed 
c presence of the five hydroxyls, and it is suggested that the 


3 u 2 
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formation of the glucide may take place according to the preceding 
scheme. 

When treated with diazomethane in ethereal solution, or 
methyl sulphate and potassium hydroxide, phloroglucide forma a 
j)entameihyl ether, Ci 2 H^(OMe) 5 , which separates from alcohol in white 
crystals, m. p. 117—120° The monometkyl efMr, 
prepared by the action of hydrogen chloride on the glucide in methyl- 
alcoholic solution, has m. p, 222—225°, yields the preceding 
methyl ether on treatment with diazomethane, and, when boiled with 
acetic anhydride and sodium acetate, forms a tetTOi-dcetyl derivative 
OMe*C,jH^(OAc)*, which is obtained in colourless crystals, m. p’ 
102 — 105°. The monoethyl eth^r, C^gHgO^'OEfc, has m, p. 165 — .168° 
Fentabromophloroglwide, Cj 2 Brj(OH) 5 , formed by toting phloro- 
glucide with bromine in glacial acetic acid or dichloroethylene 
solution, separates from ethyl acetate- in colourless crystals, m, p 
242—245°, yields with dmzomeihB.ne a. pentametkyl ether, Oi 2 Br 5 (OAfe),, 
m. p. 200—202° and, when boiled with acetic anhydride and sodium 
acetate, forms a penta-acetyl derivative, C^ 2 Brg(OAc)j, m, p. 198 — 202°. 

Bromination of pentamethyl phloroglucide in dichloroethylene solu- 
tion leads to the formation of a ^<^^ra6^■o??^o-derivative, CigHBr^( 0 Me) 5 , 
which separates from ethyl acetate in colourless crystals, m. p. 2 28— 229°. 

The tautomeric nature of phloroglucide appears in that, whilst the 
bromine of the pen tabromo phloroglucide is eliminated quantitatively 
by means of potassium hydroxide, the brominated ethers are stable 
under the same conditions. The results of a study of the hydrolysis 
of the tetra-acetyl derivative of monomethylphloroglucide by means of 
sulphuric acid show that with very dilute acid the four acetoxyls are 
hydrolysed completely, but that with increasing concentration of the 
acid there appears a condensation in which one acetyl group takes part; 
this reaction is smoothest when the proportion of acid to water present 
is 3:1. 

Aurin Dimethyl Ether. Josef Heezig {Monatsh., 1908, 29, 
653—659. Compare Baeyer and Yilliger, Abstr., 1902, i, 769).- 
Aurin is readily methylated by diazomethane, although not by other 
common methylating agents, yielding aurin dimethyl ether, 

which crystallises in orange needles, m. p. 183 — 186°, is soluble in 
aqueous alkalis, and, when recrystallised from dilute hydrochloric acid, 
is converted into a hydrate, CgiHjgOgjHgO this forms red crystals, 
m. p. 57—65°, and loses Bfi at 110°, forming again the dimethyl ether, 
m. p. 183 — 186° Whilst aurin is readily acetylised, forming tn- 
acetylaurincarbinol, aurin dimethyl ether reacts only with difficulty 
with acetic anhydride alone or in presence of sodium acetate, but, on 
treatment with the anhydride and sulphuric acid, it yields a white 
product, which, on recrystallisation from alcohol, forms the mif 
derivative, aGetoxydimeihoxytriplwtiylcarhinyl ethyl ether, 

OAc-C3H4*C(C^H,-OMe)2-OEt, , 

crystallising in white needles, m. p. 136 — 138°. The acetyl deriva i 
of trimethoxytriphenylcarbinol, Ci 9 Hi 2 (OMe) 3 *OAc, ^ 

recrystallisation of the white product from methyl alcohol, t 
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m. p. 105 — 108°. Both acetyl derivatives readily 
^ partial hydrolysis, becoming slightly yellow. It is considered 
t the immediate product of the acetylation is probably the diacetyl 

derivative, O19I 


, C,9Hi2(OMe),(OAc)2. 


G. Y. 


Louis 


T?plative Stability of Cyclic Polycarbon Groups. 
tlvvRY iCoinpt. rmd.j 1908, 147, 657— 661).— In an earlier paper 
ih'tr 1907, i, 374 ), the author has shown that, under the action of 
' rea cents, the tertiary alcohol, dimethyUsopropylcarbinol, 

suitaDie fe CHMe2*CMe2-OH, 

H 0 and the correspondiog bromide loses HBr, to form the 
• meric^thylenic hydrocarbons. CM:e 2 :CAIo 2 and CHMeg-CMelCHg, in 
the proportions of 3:1. The investigation^ has been extended to 


CH, 


^yj.^Qpropyldimethylcarbinol, OH CMeg 

ghow that the c; 


and the results 


CH 

cyclic group, is much more stable than the 

• propyl group, -CHMe,; thus, when c^/c^opropyldimethylcarbinol is 
treated with acetic anhydride, or its bromide is heated with potassium 

acetate, tbe acetate, OAc-CMe2-CH<V“2^ b. p. 159—160'’, is formed ; 
the ethylenic hydrocarbon, a^cydopropylpropylem, b. p. 77°, 
CH,:CMe-CH<VJ, 

is only formed when the alcohol is heated with phosphoric oxide, or 
the bromide heated at 170° with powdered potassium hydroxide. 

M. A. W. 


Sodium-alkyl Compounds and Syntheses made Therewith. 
Paul Schorigin {Ber.y 1908, 41, 2717— 2723).— The author has investi- 
gated the action of a mixture o£ sodium and mercury dialkyls (which 
probably contains the corresponding sodium dialkyl j compare Buck- 
ton, Annaleuy 1859, 112, 320) on carbon dioxide, ketones, aldehydes, 
and esters. The reactions, which confirm tbe author’s assumption that 
sodium alkyls are formed in syntheses by means of sodium and alkyl 
halides (this voh, i, 866), are as follows : 

HgR 2 + 2Na = Hg + 2NaR ; 

NaR-^K''CO*E." = RR'R''C*ONa RR'R"C-OH ; 

2NaR R'*C02R" = NaOK" -f RR'R"C*ONa -> RR'R"C-OH ; 

NaR + R'‘COH = RR'CH-ONa — > RR'CH*OH ; 

NaR-bC02 = R-C02Na R'COjH. 

When an ethereal solution of mercury diethyl and benzophenone is 
added to ether and sodium, a stream of nitrogen or hydrogen being led 
through the mixture, a vigorous reaction occurs, with the production 
of diphenylethylcarbinol in a 40% yield. The aa-diphenylpropylene 
obtained from this has m. p. 48’5° (Masson, Abstr., 1903, i, 28, gives 
51°; the author states that Masson gives 6°, but this is the m. p. 
ascribed by the latter to diphenylethylene. Klages, Abstr., 1902, 
i, 668, gives 52°, as do also Hell and Bauer, Abstr., 1904, i, 241). 
8odium, mercury diethyl, and methyl benzoate give a 24% yield of 
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phenyldiethylcarbinol, DJ 0 9986, 0 9836, b. p. 109^15 m 

(Kling, Abstr., 1904, i, 2, gives 125 — 127710 mm. ; Grignard 
1904, i, 214, gives 101—102711 mm.; Klages, Abstr,, 1904 i oo’ 
gives 107 — 109714 mm., and 223 — 224° under atmospheric pressure) ' 

By the interaction of sodium, ' mercury diethyl and benzaldehvd 
phenylethylcarbinol is produced in a 15% yield, b. p. 108 — 109'^/17 
the density varies from D4 1017 to 1 020, probably owing to th’ 
presence of benzyl alcohol (Wagner, J, Russ. Phys. Chem. Soc., igo/ 
16, 322, gives b. p. 212°, DS 1'016; Errara, Abstr., 1887, 35, give' 
b. p.' 215—217°). A specimen prepared from magnesium ethyl iodi^ 
and benzaldehyde had b. p. 108*5°/17 mm., and 1*012^1 015^ 
The identity of both prepai-ations was proved by oxidising them to 
propiophenone, which yielded an identical semicarbazone, m. p. 1750 
(corr.) (Blaise, Abstr., 1902, i, 164, gives 182°). 

By passing a current of carbon dioxide into a mixture of sodium 
and mercury diethyl in ethereal solution, propionic acid is formed • 
when mercury dimethyl is used, acetic acid, is produced, and bv 
employing mercury diwoamyl, wohexoic acid results. J. C. C 


Lupeol. N. H. Cohen {Arch. Pharm., 1908, 246, 520—522)^ 
It is pointed out that the data recorded by Klobb (Abstr., 1903 i 
165) for anthesterol and its derivatives are in close agreement with 
those observed for lupeol and the corresponding derivatives of this 
(Likiernik, Abstr., 1891, i, 551, 144.6; Bomburgh, 1904, i, 905, and 
Cohen, 1907, i, 211), and that, consequently, anthesterol may be 
lupeol. 

The same considerations applied to the phytosterol acetate obtained 
by Marino Zuco (Abstr., 1890, i, 757) from Dalmatian insect flowers, 
led to the supposition that this might be a mixture of acetates of 
amyrin and lupeol, but experiments made by the author, whilst giving 
slightly higher melting points for the various derivatives than those 
recorded by Marino Zuco, show that the substance contains neither 
lupeol nor amyrin. T. A. H. 


Liquid Crystals of Brgosteryl Esters. Paul Gadbebt [Compt. 
Rmd.i 1908, 147, 498 — 500). — A series of esters prepared from 
Tanret's ergosfcerol and fongisterol (this voL, i, 637) has been examined 
with a view to ascertaining whether, like the esters of the closely- 
allied cholesterols, they yield liquid crystals (Lehmann, Abstr., 1906, i, 
952, and Gaubert, 1907, ii, 939). 

Ergosteryl esters present a liquid, anisotropic phase, but this is very 
difficult to observe in the cases of the acetate and propionate. The 
crystalline liquids are more viscous than those of the corresponding 
cholesteryl esters. Ergosterol, cholesterol, and fongisterol, when 
fused with orcinol, each yield a new compound presenting a liquid, 
crystal phase. Both ergosterol and fongisterol, when allowed to 
solidify on a glass slip under a cover glass, do not form spherolitea 
with helical scrolls ; this serves to distinguish them from cholesterol 
and phytosterol. T. A. E. 

Double Linkings in Phytosterol and Cholesterol. Ettore 
Molinabi and P. Fenaroli (i?er., 1908, 41, 2785— 2788).— Windaus 
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g:+ioD that phytosterol contains two double linkings and 
one (Abstr., 1907, i, 921), is not supported by Willstatter 
^ j Mayei* (this vol., i, 636) or Langbeld {ibid.^ i, 316), whose results 
^^dicate^ the presence of two double linkings in cholesterol. The 
*°thors have therefore examined the behaviour of phytosterol from 
r\abar beans and nut oil, of cholesterol, and of bombycesterol in 
hloroform towards ozonised air ; in each case an ozonide, is 

\taine‘^» the ozone number proving the presence of two double Unkings, 
^Phutosterol ozonide is a white, crystalline substance, which decomposes 

about 100^. The ozone number of ozonides which do not decompose 
at 50—60° can be determined in two to three hours by saturating the 
unsaturated compound in a volatile solvent with ozonised air and 
evaporating the solution to constant weight in a vacuum at 60*^ on the 

Tvater-bath. 

The authors regard the ozone number as the beat indication of 
the number of true double linkings in an organic compound. 

C. S. 

Phytosterol from Ootton-seed Oil. A. Heiduschka and 
H, W, Gloth (Fharm. Zentr.-h.^ 1908, 49, 836— 837).— The phytosterol 
of cotton seed oil, prepared by saponifying the latter and extracting 
ft solution of the soap in water with ether, when acetylated and then 
brominated as described by Windaus and Hauth (Abstr., 1907, i, 129, 
921) does not, like stigmasterol {loo. cit,), deposit a crystalline acetate 
tetrabromide, but only a small quantity of an amorphous dihroma-acetate 
(m. p. 127°, approx,). The ; substance remaining in solution in the 
mother liquor is also a rfiSromo-derivative, C 29 H^j, 02 Br 2 , and can be 
crystallised from alcohol. On treatment with zinc dust and sodium 
amalgam, it yields the corresponding acetate, and this, on hydrolysis, 
gives an alcohol, having m. p. 136° identical with that of the 
phytosterol started with, so that the latter may be regarded as a 
single substance. T, A. Q. 

Phytosterolfl from Balata. N. H. Cohen {Arch. Fharm., 1 908, 246, 
510—514). — A continuation of work on the crystalline constituents 
of the portion of balata soluble in alcohol (Abstr., 1907, i, 715 ; 
compare Tschirch and Schereschewski, Abstr., 1905, i, 713). After 
the removal of j3-amyrm acetate, the residue by crystallisation froin 
alcohol yields two impure products, which can be separated into the 
same two constituents by the use of (1) mechanical means, follo^yed by 
(2) fractional crystallisation* The first substance, identical with tl^e 
^-balalban of Tscl^irch and Schereschewski {loc. cit.), C/3jH5jj02 or 
P- 'HI — [a]n +57° in chloroform, cryvstallises in 
colourless leaflets, and, on hydrolysis, furnishes an acid, having the 
reactions of formic acid, and a crystalline alcohol, m. p. 115 — 116°. 
The latter yields an acetate, m. p. 107 — 107*5° (which does not depress 
the m, p. of the original ester, so that the lateer may be the acetate, 
not the formate), and a benzoate, m. p. 120 — ■122’5°, crystallising from 
alcohol in lustrous. leaflets. 

The third constituent* m. p. 208 — 210°, crystallises in lustrous 
leaflets, and, on hydrolysis, yields lupeol (compare Abstr., 1907| i, 
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211 ) and an acid, having the odour of butyric acid, but the silr 
of which contains silver equivalent to that of silver acetate ? 
hUyraUy m. p. 194 — 195^^, crystallises in small, glancing leaflet 
depresses the melting point of the original ester when mixed 
Lupeol acetate, m. p. 216°, does not depress the melting point of {f 
original ester when mixed with it, but as the synthetic, ester c f 
Uses in needles and the natural one in leaflets, it is suggested thaf 

B^converted 
> in 


latter may be the acetate of an isomeride of lupeol, which 


into lu^l in the process of hydrolysis, or again, the differenc 
crystalline form may be due to the presence of an impurity in tli 
natural ester, as prepared from balata. 


T. A. H. 


Phytosterols from South African “Rubber.” N H On 
(^rcA. Fharm., 1908, 246, 515— 520).— The coagulated *IatexT*^ 
a South African FuphorMaf which contained 70-0% of resin and 
only 5 '5% of a caoutchouc-like substance, has been systematical! 
examined with a view to the identification of the resin-alcohol I 
contains. 

An extract of the product in boiling alcohol deposits, first, fi-amT ' 
acetate, and eventually a second substance, C^qHjqO, m. p. 112 — Ugo 
[ajn +8'75° in chloroform, which crystallises from cold alcohol in 
thin, lustrous, colourless leaflets, and is not affected by boiling with 
potassium hydroxide in alcohol. With acetic anhydride, it furnishes 
an acetate, m. p. 117—122° [aj^ + 25° in chloroform, but’ when heated 
with benzoyl chloride it yields two crystalline products, m 
146 — 152° and m. p. 159 — 164°, and these, on hydrolysis,’ furninh 
substances of m. p. 110-5 — 111° and 115— 117 ’5° respectively, indi- 
cating possibly that the parent alcohol, m. p. 110 °, may have been a 
mixture of two substances. 


For the detection of lupeol (compare Abstr., 1907, i, 211 ), the 
portion of the coagulated latex soluble in alcohol was treated with 
potassium hydroxide in alcohol, and the neutral hydrolytic product 
benzoylated. No lupeol benzoate was found, but, in addition to 
amyrin benzoate, a second substance, Cg^H^^O or Cg^H^gOj, m. p. 
193 — 195°, [ajn +75° in chloroform, crystallising from acetone in 
glancing needles, was obtained. This, on hydrolysis by alkalis in 
alcohol, gave a product, C24H4oO,H20 or C 2 eH^ 40 ,H 20 , [a]y +58'6®, 
which crystallises in needles from acetone diluted with water, and in 
some respects resembles Schulze’s wocholesterol (Abstr., 1898, i, 463), 
but, whilst the latter, according to Schulze, gives an amorphous acetate, 
the phytosterol from this Euphorbia latex yields a crystalline acetate, 
C 26 H 42 O 2 or 028H4g02, m. p. 134—135°. T. A. H. 


Hydrocyolio a- Amino-acids. Aladae Skita and R. Levi (Ber., 
1908, 41, 2925 — 2937). — The comparison of aliphatic and alicycHc 
a-amino-acids is not without interest, since recent resea.rches (Zelinsky 
and Gutt, this vol., i, 638 ; Merling, ibid., i, 653) have shown not 
unimportant differences in the behaviour of aliphatic and alicyelic 
carboxylic acids. Whilst the esters of cw-hydrocyclic S-amino-acids 
yield unimolecular anhydrides by treatment with sodium ethoxide 
(Skiba, Abstr., 1907, i, 1040), a similar Behaviour of hydrocyclic 
a-amino-acids is impossible, since the amino- and the carboxyl groups, 
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. (, attached to the same carbon atom, must always have the trans- 
figuration. The esters of such amino-'acids ought to yield bimolecular 
hydrides, cyclic 2 : 5-diketopiperazine8, which should hydrolyse to 
lie dipeptides. Such behaviour has been observed in the cases of 
1 - weMy^cy clo/ica»««-4-car6oa^^t<j acid, 

CHMe<®®2;^g«>C(NHj)-CO,H, 


A 2.amino-l’metkylcyG\Qhexane-2’Ca/rhoxyUc acid. The first acid is 
^btainedby treating l-methylcyc2ohexan-4-one (Wailach, Abstr., 1906, 

? 514) with concentrated aqueous potassium cyanide and ammonium 
^hloride, and hydrolysing the resulting amino-nitrile {hydrochloride, 

0 H N ,HC1, m. p. 191°, decomp.) by ten hours’ boiling with con- 
evirated hydrochloric acid ; it has m, p. above 300°, forms a blue 
copper salt, (CgHi402N)2Cu,H20, has a neutral reaction, and is tasteless. 
\itrous acid converts it into the corresponding hydroxy-acid, CgHj^Og, 
m p 115^ whilst the reaction between equal molecular quantities of the 
acid and phenylearbimide in alkaline solutionleads to the formation of the 

jU„yko.Thamido-add, CHMe<^®2;^g2>C(C0jH)-NH-00-NHPh, 
m. p- 190“* which, warmed with 25% hydrochloric acid, yields the 
corresponding cyclic hydantoin, m, p. 184°. 

2'Amino*l-methylcyc^hexane-2-carboxylic acid is best obtained by 
heating l-methylcyc^ohexan-2-one, dissolved in light petroleum, for two 
hours at 60° with potassium cyanide, ammonium chloride, and a little 
water, and hydrolysing the resulting amino-nitrile (the hydrochloric, 
C decomposes at 182°) by ten hours’ heating with conoeq- 

tra ted hydrochloric at 100° under pressure ; l-methyIcyc/ohexan-2-oiife 
is obtained as a by-product. The acid has a sweet taste, and melts 
above 300°; the naphthylcarhamido<icid, has m. p. 180° 

(decomp.). In this acid, steric hindrance caused by the neighbouring 
methyl group (compare also Skita, loc. cit.) is observed, not only during 
the hydrolysis of the preceding amino -nitrile, but also in the esterifica- 
tion of the acid and in the hydrolysis of the resulting ester. Whilst 
4 - am ino-1- me thy I cyclohexane -4- carboxylic acid is readily esterified by 
alcoholic hydrogen chloride, the isomeric acid must be saturated in 
alcoholic solution with hydrogen chloride and heated for ten hours 
at 100° under pressure. The esters are very reactive liquids, with a 
basic odour and an alkaline reaction. 

Ethyl \-amino-\-methylcyc[oh^ane-^-carhoxylaie, b. p. 

103 — 105°/11 mm., 0*928, is easily hydrolysed by boiling water, 

produces local ansesthesia like the esters of S-amino-acids, and forms a 
picraU, CjqH220^j]S' 4, m. p. 185°, phmylthiocarhamide, CjYHj^OgNgS, 
m, p. 205 — 206° By treating the ester in chloroform with (^alanyl 
chloride and hydrolysing the resulting ester, a mixed aliphatic, alicyclic 
dipeptide is obtained, which has m. p. above 300°, and 

[a]o 2*2*33° in 21% hydrochloric acid. Ethyl ^-amino-X-methylGycXo- 
hexane-^carhoxylate, b. p. 99 — 100^/12 mm., forms a phenylthiocarh- 
amide^ m. p. 198 — 199°, and requires heating with sodium hydroxide- 
for hydrolysis to occur. 

The esters of both acids are converted by twenty to twenty-four 
hours heating at 200° into cyclic derivatives of 2 : S-diketopiperazine, 
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'.which melt above 300“; the one derived from 

4-ainino-l-iiietbylc3/c^obexane-4-carboxylic acid can be partly bvdro 
lysed by concentrated hydrobromic acid at 100® under pressuM 
yielding a cyclic dipeptidey C02 H*CyHj 2*NH‘C0'C>^H^2'’NH2, which U 
isolated as the reddish-violet copper salt, (CJiqH 2 y 03K2)2 C'u. * 

C.S. 

New Synthesis of Aromatic Carboxylic Acids fpoQ^ 
Hydrocarbons. Paul Schoeigin (5er., 1908, 41, 2723—2728)^, 
The author has shown that when carbon dioxide acts on a mixture of 
sodium and mercury alhyl in ethereal solution, the corresponding 
aliphatic acid is produced (this vol., i, 882). When dry benzene is u^ed 
instead of ether in this reaction, in addition to the aliphatic acid 
benzoic acid is formed in considerable amount. The reaction is due* 
as in the previous case, to the intermediate formation of soditmi 
alkyl, for by the interaction of carbon dioxide, sodium, and benzene, or 
of carbon dioxide, mercury diethyl, and benzene, benzoic acid is not 
obtained. In this reaction the mercury diethyl can be replaced by zinc 
diethyl, but the yields are smaller : CqHq + CgH^Na = CgH^Ka + C,H • 

The reaction proceeds also in the case of other aromatic hydro- 
carbons, but the carboxyl group enters the side-chain ; thus toluene 
gives phenylacetic acid, m-xylene gives m-tolyl acetic acid, and ethyl- 
benzene yields a-phenylpropionic acid. When zinc diethyl is used 
instead of mercury diethyl, toluene gives y?-toluic acid in addition to 
phenylacetic acid. 

In addition to these acids, neutral by-products are sometimes 
formed ; thus benzene yields a small amount of triphenyl methane 
mixed with triphenylcarbinol, produced according to the scheme : 

CO. + 3NaPh - Na^O + OPh^'ONa 
CPhg-ONa — > OPhg’OH CHPhg, 

and ethylbenzene gives a hydrocarhoriy O^gHjg, which is a colourless 
liquid with a weak, sweetish, aromatic odour, b. p. 161 — 163®/13 mm., 
DJ 0‘9858, Df 0*9685, and is very stable towards oxidising agents, 
Negative results were obtained on applying the reaction to cyc/ohexane 
and diwoamyl. J. C. C, 

Derivatives of 3 : 5-'Di-iodo-/-tyrosine, Emil Abdbrhalden and 
Markus Guggenheim {Ber,y 1908, 41, 2852 — 2857. Compare this 
voL, i, 420). — Acid chlorides containing iodine, when coupled with 
amino-acids, yield compounds which crystallise better than the 
corresponding bromine derivatives. Their use is attended, however, 
with the disadvantage that they cause racemisation \ thus, d-bromo- 
propionic acid and potassium iodide react to give optically inactive 

iodopropionic acid. o u +ii 

lodoacetic acid is obtained in colourless plates, m. p. 83®, by the 
interaction of potassium iodide and monochioroacetic acid, lodco^iy*' 
chloride^ CHpI'CO’Cl, prepared by warming the acid with thioDyl- 
chloride, is a heavy oil, b. p. 49 — 5 2®/ 15 mm., 2 '25. At the same 

time, iodoacetic anhydride is formed in transparent, colourless crysta s, 

m. p. 46®. 
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y ; ; iodocbcetyltyrosim forms rhombic, colourless, crystalline plates, 
(corr.). By the action of iodine and sodium hydroxide, it is 
into 3 • 6’di-iodo-a4odoacelyl-htyrogine, 
conwrteu qjj.q^H3I5-CH,-CH(CO2H)'NH-C0-CHjI, 

• h crystallises in colourless, prismatic needles, becoming brown at 
^/corr) and m. p. 209° (corr., decomp.). (i/-a-Iodopropionic acid 
uveniently prepared in colourless crystals, m, p. 45 ‘5° (corr.), 
fhp interaction of bromopropionic acid with potassium iodide. 
^!* rndowopi(myl chloride, CHs^GHgl-COCI, is a faintly-brown, 
XentliiDel^ oil, b. p. 51^53°/13 mm., 1-989. Kthyl dl-a- 

d\ro}yionyl'\-tyTosine crystallises in colourless plates, m. p. 126°, to 
^^coburless oil. \^-Di-iodO’Q.-iodopropionyl-\- tyrosine crystallises 

^ fine needles, m. p. 210*5° (corr., decomp.). 6.\-'6 ',^~Di~iodoQ,lanyl- 
T^ obtained by the action of ammonia on the foregoing, has 
WL» +47-23“. E. F. A. 

The Synthesis of Polypeptides. XXV. Derivatives of 
Tyrosine and of Aminoacetal. Emil Fischer (Ber., 1908, 41, 
‘’ 860 — 2875).— In part already published (this vol, i, 544). A tetra- 
peptide containing tyrosine was obtained by the following method. 
The hydrochloride of glycyl-d-alanine methyl ester, prepared by the 
action of gaseous hydrogen chloride and dry methyl alcohol on the 
dipeptide, forms thin, colourless, silky, glistening prisms, m. p, 

jQQ 102° (corr.). This salt is decomposed by a little less than the 

calculated quantity of sodium methoxide, and is immediately used for 
further synthesis, as it easily passes over into glycine-d-alanine 
anhydride. Coupled with chloroacetyltyrosyl chloride methyl car- 
bonate it yields methyl chloroaceiyl-tyrosyl-glycyl’di-alanine ester methyl 
' CHaCl-CO-NH-CH-CO-NH-CHa-CO'KH'OHMe-COgMe 
GHj-C^Hj-O-CO^Me 

This ester crystallises in concentrically -arranged, short prisms of 
a faint yellow colour, which sinter at 200°, m. p. 208° (corr.), to 
a yellow liquid. On hydrolysis, the tetrapeptide, glycyi-tyrosyl-glycyl- 
d-alanine, is formed. This is an amorphous, faintly yellow powder, 
which, quickly heated, colours at 180 — 190° and decomposes at 
225° (corr.). It is precipitated like the albumoses by saturated 
ammonium sulphate in concentrated solution, but not in dilute 
solution. It is probably a mixture of stereoisomerides. 

Formyl-l-tyrosine methyl carbonate, 

CH0‘NH-CH(CH2*CQH4-0‘C02Me)-C02H, 
crystallises from water in glistening, large, thin plates, which sinter at 
142°, m. p, 147° (corr.), [a]^ -t-66*7°- Formyl-l-tyrosine ethyl carbonate 
forms centimetre- long, thin, silky, glistening needles, m. p. 177 — 179° 
(corr., decomp.), after tsintering at 173°. K. F, A. 


Synthesis of Polypeptides. XXVIII. Derivatives of 
Glycine, d- Alanine, ^Leucine, and ^-Tyrosine. Emil Abdebhalden 
and Alfred Hirszowski (Ber., 1908, 41, 2840 — 2851). — The presence 
of ^'tyrosine in polypeptides may possibly give them properties similar 
to those of the albumoses, but, in addition^ the position of the tyrosine 
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in the molecule must be defined. The polypeptide isolated by p: 
and Abderhalden (Abstr., 1907, i, 737, 990) from silk consists 0^^*^ 
molecules of glycine, one of d-alanine, and one of /-tyrosine ; on tja 
hydrolysis, it yields glycyl-cf-alanine anhydride and glycyU-ty, ^ * 
anhydride. Of the eight possible stereoisomeric polypeptides ofTt ^ 
composition, but one has been prepared synthetically ; this, how ** 
is not precipitated by ammonium sulphate. The polypeptides 
described containing tyrosine are likewise not precipitated 
ammonium sulphate. ^ 

Ethyl /-tyrosine and (/-a-bromopropionyl chloride were coupled t 
Fischer’s method to ethyl d-a-hromopropionyl-l-tyrosine, which crystal 
lises in bunches of long plates, m. p. 133’5 — 134'5° (corr.). On hyd 
lysis, it is converted into d-a-ho'omopropionyl-l-tyrosine, which foM^g 
crystalline plates pointed at both ends, m. p. 165° (oorr.), and, when 
treated with ammonia, forms d-alanyl-l-tyo^osine, 

NH2*CHMe*Cq‘NH-CH(CO2H)-CH2*CeH,-0H. 

The dipeptide crystallises in large, hexagonal plates, m. p. (frothiofft 
202° (decomp, at 285° corr.), and has [a]^^ +43*14° It is rapidly 
hydrolysed by the pancreas extract of the dog, ^ 

d-3 : 5-J)i4odo~a~hro7nopropionyl-\-tyro8inej 

CHMeBr-C0*ra*CH(C02H)‘GH2*CgH2T2'0H. 

prepared by the action of iodine in chloroform on bromopropiony]. 
tyrosine ester dissolved in sodium hydroxide, crystallises in rosettes of 
long, thin needles, m. p. 217° (corr., decomp.). By the action of 
ammonia, it is converted into d-alanyl-^ : 6'di’iodo-\-tyrosine 
NH2*CHMe-C0*NH-CH((J03H)*CH2*C8H2l2*0H, 
which, on heating, becomes yellow at 188°, brown at 205°, and has 
m. p. 231° (corr., decomp.). 

d’a-Bromoisohexoyl~\4yro8ine is obtained as an amorphous solid 
m. p. 141*5° (corr.), by the interaction of ethyl tyrosine and (/-a-bromo- 
isohexoyl chloride. l-Leucyl-l-tyrosine, as prepared by the action of 
aqueous ammonia on the foregoing, is amorphous. It has m. p. 26f 
(corr., decomp.), [a]^ +10*37° and is hydrolysed by pancreas extract. 

Chloroacetyl-d-alanyl-l-tyrosine^ prepared by coupling chloroacetyl 
chloride with rf-alanyl-Z-tyrosine, is amorphous, sinters at 97°, m. p. 
108°, and decomp. 236°. Glycyl-d alanyl-ldyrosinet 

NH2*CH2-CO*NH*CHMe-CO*NH*CH(CO2H)-CH2’CeH4‘0H, 
is also amorphous ; it becomes yellow at 193°, m. p. 208° (corr., decomp.), 


and has [a]^ - 4*83°. It gives an amorphous precipitate with phospho* 
tungstic acid, but only a slight clouding with ammonium sulphate. 

d-a^Bromopropionyldiglycylglycine, prepared from diglycylglycine and 
c/-bromopropionyl chloride, crystallises in bunches of slender needles, 
m. p. 189*5°. d'Alanyldiglycylglycinef 

NH2*CHMe*C0*[NH*CH2*C0]2*NH*CH2*C02H, 
crystallises in minute needles, m. p. 253*7° (corr., decomp.), 
and is rapidly attacked by pancreas juice. 


[a]t +2r, 
£. F. A. 


Action of Dichloroacetio Acid on Aniline and its Honm* 
logues. II. I WAN OsTHOMissLENSKY {Ber., 1908, 41, 3019 -- 3028 . 
Compare this vol., i, 82). — In the direct action of dichloroacetic acid 
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^jth an excess of an arylamine, the various stages appear to be those 
represented by the following formulse : 


(NHPh)< 


,CH‘CO.H 






(I-l 


n5:§h:><^h.co,h 

(II.) 

{III.) 


The dianilinoacetic acid is unstable, and undergoes the Hofmann 
rearrangement either singly or in duplicate. In the former case, the 
acid formed {I) loses water and yields imesatin (III), and in the latter 
case the product is 4 : 4'-diaminodipheny lacetic acid (II). The dianilino- 
acetic acid cannot be isolated from the products of the reaction on 
account of its instability in the presence of an excess of the , amine j 
it may, however, be obtained by the action of aniline on glyoxylic 
acid. 

i : i'-Diaminodiphenijlaceiic acid crystallises from alcohol, in which 
imesatin is readily soluble, as soft, dark-coloured flakes, which, when 
powdered, have a pale canary-yellow colour. It melts at 73 — 74° to a 
dark brown oil, resolidifies, and then has m. p. 233—234° (decomp.). 
The crystals contain 1 mol. of alcohol, which they lose when heated for 
fifteen hours at 90°. The product is then dark yellow, and decomposes 
at 215°. The presence of amino-groups is shown by the readiness 
with which it can yield azo-dyes, and its constitution follows (a) from’ 
the fact that, when heated with dilute hydrochloric acid, it loses carbon 
dioxide and yields 4 : 4'-diaminodiphenylmethane, and (6) from the 
presence of four active hydrogen atoms (compare Zerewitinoff, this 
vol.,v593). 

A second modification {/?) of the diamino-acid is obtained when 
ether is added to its alcoholic solution. It is excessively unstable, and, 
when brought into contact with the air, yields a dark-coloured oil, 
which is transformed into the original modification (a) when kept over 
sulphuric acid. j 


Action of Glyoxylic Acid and of Diacetylglyoxylic Acid on 
Aniline and its Homologoies. I wan Ostromisslknskt { Ber.j 1908, 
41, 3029 — 3034). — The product described by Bottinger (Abstr., 1879, 
51) as the aniline salt of anil glyoxylic acid is shown to be the 
uDstable dianilinoacetic acid. This follows (a) from the readiness with 
which aniline is eliminated, yielding anilglyoxylic acid, and (b) from the 
readiness with which it is transformed into 4 ; 4'- diaminodipheny I acetic 

Di-i^4oluidinoacetic acid^ obtained from glyoxylic acid and p-toluidine, 
forms hard, colourless crystals, m. p. about 96°, becoming yellowish-red 
when kept. Mhyl di-^4oluidinoacetaU, CH(NH-CgH.Me) 2 -C 02 Et, 
m ethyl glyoxylate, forms colourless crystals, 

’.P . ’ readily yields n-tolyl-n-methylimesatin when warmed 
mth mineral acids. . ^ j j a 
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The Three Chloroaoetyl-benzyl Cyanides [Ohloron 
phenylaoetonitriles] and Their Derivatives. Fkanz Kr 
[and F. Flos] (Ber., 1908, 41, 3046—3050. Compare Abstr. 
848).— Chloroacetyl chloride reacts much more vigorously with 
acetonitrile in the presence of aluminium chloride than with^ 
chloride. When the condensation is carried out in the presence of 
disulphide, the product consists of a mixture of 0 -, m- and ^ 
acetylphenylaeetonitriles. The para-compound solidifies when tb 
product is kept, and is freed from the two isomerides by press! 
porous plate. It crystallises from a mixture of benzene and^f T 
petroleum in colourless needles, m. p. 93°. The orthocompouad ' 
obtained as a solid when the oily residue from the para»compou d 
distilled under diminished pressure and kept for some days, or a I 
yield can be obtained from the acid liquor formed when the 
condensation product is added to water. It crystallises from wat ‘ 
glistening, snow-white needles, m. p. 47° ^-ChloroacetvlvfZ!^ 
acetonitrile is an oil, b. p. 210 — 215°/25 mm. Each of the thr 
compounds can be oxidised by alkaline hydrogen peroxide to 
corresponding phthalic acid. ® 

p-Chloroacetylphenylacetic acid, CHgCbCO-CpH^^CHg-COgH, prepared 
by hydrolysing the nitrile with fuming hydrochloric acid at 
120—130°, forms yellow needles, m. p. 130° Fuming nitric acid 
converts the nitrile into ^~niiro-‘^-cklo7'oacetylphenylacetic acid 

which crptalHsea from water in yellow, glistening needles, m. p. 

Its solutions in alkalis have a deep blue colour, but turn yellow when 
boiled. When the nitrile is heated for two hours at 70— 100° with 
fuming nitric acid, the product is glyoxylnitropkmylaoetio acid 
C02H‘CO'C6H3(l!70,)*CH2‘C02H, 

which crystallises from ether in yellow needles, m. p. 214°. Its 
solutions in alkali hydroxides are blue, but in ammonia, yellow. 

J. J. S. 

A Dextrorotatory Resin Acid. W. Schkateloff (Ohm. 
Zentr., 1908, ii, 807 j from Mon. Sci., 1908, 22, [ii], 548).— If a 
solution of crude /I-sylvic acid, saturated with sulphur dioxide, is 
allowed to crystallise, the mother liquor will, after a time, deposit 
d-sylvic acid as a crystalline powder. When recrystallised from ether, 
it is obtained in rectangular plates, soluble in alkaline solutions, 
[a]o + 78°. J. V. E. 

Esters of Hexahydrobenzoylacetic Acid. Ande^ Wahl and 
A Mbyeb (Bull. Soc. chim., 1908, [iv], 3, 957 — 963). — Most of the 
results recorded have been published already (Abstr., 1907, i, 765), 
but detailed accounts of the methods of preparation and new constants 
for the various substances described are now given. 

Ethyl hexahydrobenzoylacetate, C^^Hjj'CO’CHj'COgEt, h. p. 
145— U7°/19 mm., 1-039, 1*025 (compare Zelinsky and 

Schwedoff, Abstr., 1907, i, 704), is a colourless liquid, insoluble in 
water, soluble in most organic solvents, and gives - a violet coloration 
with ferric chloride; the copper salt, m. p. 120°, separates from a 
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vtufa of petroleum in green leaflets. The 

^ethV’l ester, b, p. 138°/20 mm., yields a similar copper salt, m. p. 
rj- With phenylhydrazine, the ethyl ester furnishes \-phenyl- 

^ — C*C H r 

^^^^CO*6h2 

.rvstallises in colourless spangles from boiling alcohol. With 

CH *00 

hydroxylamine, d-cyc\ohexyl'isoo3^azolom, , m- p. 

is produced. This crystallises in needles, several centimetres in 
lecHh, and is readily soluble in alcohol or ether, less so in water or 

Ijaht petroleum. 

^’ihe residues obtained in the preparation of ethyl hexahydrobenzoyh 
acetate deposit eventually slender, silky, colourless needles of a aubstamej 

90^91°, which is probably 3-/jexaAy(^ro6m20y^6-cyclo/tea:v^2 ; 4- 

'■ 0,H.,-c;cH-co 

pyronone, O-CO-CH-CO’CeHu’ ‘ 

Salicylic Acid-Iron Reaction. Karl Hopfgartnes {Mojiatsh. 
1908, 29, 689— 712).— An account is given of the views of various 
authors as to the cause of the violet coloration produced by adding 
salicylic acid to solutions of ferric salts. A new study of the reaction 
has led to the isolation of two feirisalicylic acids : 

(I) 0H-Fe(C7H5O3)2,H20 and (U) 

The compound (I), which is obtained when slightly less than 3 mola, 
of sodium salicylate are added to 1 mol. of ferric chloride in moderately 
concentrated aqueous solution at the ordinary temperature, or on 
prolonged shaking of ferric hydroxide with salicylic acid and water, 
forms black ish'violet, microscopic needles, is stable at 100°, but 
decomposes at higher temperatures, and dissolves in water or dilute 
ferric chloride, forming a violet solution ; hence it is to be considered 
as the cause of the violet coloration of the salicylic acid-iron reaction. 
The compound (II), formed by the action of sodium salicylate on 
ferric chloride, in hot concentrated solution, or by heating the acid (I) 
with salicylic acid at 155—160°, crystallises from ether-alcohol in 
scarlet, microscopic prisms containing ether, becomes blackish-brown 
when dried at 100°, decomposes at higher temperatures, and is 
converted into the acid (I) on prolonged shaking with water, the 
conversion being accelerated by gentle heating. 

Ferric chloride and sodium 5-bromosalicylate form, in the same 
manner, two t^rribromosalicylic acids, OH*Fe(C7H^OgBr)2,JHgO and 
OH-Fe^O^C^H^OgBr)^ ; y)-hydroxybenzoic acid, on the other hand, is 
found to form only one /errt-compound, OH* Fe (0^11503)2,1120. 

Hantzsch and Deseh's ferrisalicylic acid (Abstr., 1902, i, 708), 
prepared from ferric chloride, sodium acetate, and salicylic acid, is 
considered to have the constitution F04(OH)3(C7H3O3)9, and to be 
related, therefore, to the ferrisalicylic acid (I). If insufficient 
salicylic acid is employed in its preparation, a product, 

. ^ . 0H*Fe0(C^H,03)3-02H302, 

isf^blained. , \ ^ s/s 2 s .f* 

In agreeiqaent with Hantzsch and Deseh's view that in such 
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compounds the ferric atom displaces phenolic hydrogen atoms, k ; 
found that, when heated with alcohol, ferrisalicylic acid (II) W 
ethyl estei', 0H’Fe40(C^Hg0j)8*C^H403Et or 

Fe4(0H)3(C7H50g)8*C7H40jEt, 

which points to the presence of a free carboxyl in the origioji 
compound. A similar ethyl ester, OH’Fe^O(CyH^OgBr)g*C>H303BrEt 
is obtained from the second ferribromosalicylic acid. Moreover a 
crystalline /erri* compound, Fe(0i^H502)3> is formed by the action of 
salicylaldehyde and 10% potassium hydroxide on ferric chloride in 
concentrated solution. On the other hand, the ferrisalicylic acid (Ih 
is of complex nature, since it does not form^ silver salicylate with 
silver nitrate in alcoholic solution, a reaction which takes 
directly with sodium salicylate ; the salicylic acid in the complex 
considered to be “ masked in the same manner as is the sulphuric 
acid in green chromium sulphate. G. y, 


^ethyl-carbonato-derivatives of Phenoloarboxylic Acids and 
tbeir Use for Synthetical Operations. Emil Fischer (Bffr., 1908, 
41, 2875 — 2891). — Chlorides of phenolcarboxylic acids cannot be 
prepared by ordinary methods, as the chlorides of phosphorus attack 
both carbonyl and hydroxyl, and yield products containing phosphorus. 
When, however, by means of methyl chlorocarboxylate, the phenol 
group is first converted into a methyl-carbonato-compound, a normal acid 
chloride results, which is available for manifold synthetical purposes. 
On hydrolysis of the new products with cold alkali hydroxide, the 
original phenolic group is regenerated (compare this voh, i, 544). 

^-Methyl'carhoTMitobenzoic acidf GOgMe’O’CgH^'CO^H, is obtained 
almost quantitatively from y?-hydroxybenzoic acid and methyl 
chlorocarbonate. It crystallises in colourless, short needles, m. p. 
179° (corr.), and gives no coloration with ferric chloride or with 
Millon's reagent. ^-Methyl-carhonaiobenzoyl chloride^ prepared by 
the action of phosphorus pentachloride on the above, forms colourless, 
long needles, m. p. 82 — 83° (corr.), and distils without decomposition 
by 10 — 15 mm. 

It combines with glycine ester to ethyl i^^^thyl^carhonaiohemof 
glycine, COaMe-O-OgH^'CO'NH-CHa^COjEt, which crystallises in 
needles, m. p. 63° (corr.), and, when hydrolysed with sodium hydroxida, 
yields ^-hydroxyhippuric aiid, OH'CgH^'CO'KH'CHg'COjH. This 
separates in colourless, thin, glistening prisms, m. p. 240® (corr.), to a 
yellow liquid, and subsequently decomposes ; it gives a brown 
coloration with ferric chloride, and ia coloured red by Millon’s reagent, 
It is, perhaps, identical with an acid, m. p. 228°, isolated from 


pathological urine. xr nn w ' K 

3 : ^-Dimethyl-ccerhoriaiohenzoio acid, (C02Me*0)20gH3*C02H, is o 
tained in colourless needles, m. p. 165—166°. 3 : ^-Dimetkylo^'hoMlo^ 
benzoyl chloride crystallises in bunches of needles, m. p- Ho { coti .}, 
which sinter 2° or 3° lower. „ . 

3:4: 5‘Trimetkylcarbonatohenzoic acid, (002Me*0)3*0en2*w2 > 
obtained by the interaction of gallic acid and methyl chlorocar ona 
in an atmosphere of hydrogen in a special apparatus. ‘ 

less, thin prisms, which sinter about 130°, m* p. 136 ’1^1 * 
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gtalHcCi colourl068 Aroiwo-derivativ© and a soluble pyridiiM salt, 
decomposed by excess of the base and liberates carbon 
dioiide. completely hydrolysed by acids, alkaline hydroxides, or 
affiDioKia to gallic add; the methylcarbonato-group is eliminated as 
methyl carbamate by ammonia. Cautious partial hydrolysis in an 
aMnospbere of hydfogen yields hyd^oxydim€tkylcarhonatchmzoic acid^ 
t(jO Me’0)2*CgH2{0H)'CO2H. This hM m. p. 160“ (corr,), and gives 
dajk coloration with ferric chloride. 

^i^-Trimethyloarbonatob^moic add crystallises in colourless, 
trlisteDiDg plates, m. p. 96—97“ (corr.). 

® ^.^.^.frimtthylearbonatohenzoyl chloride forms long needles, m. p. 86° 
(corr.) to a clear liquid; it reacts with dimethylaniline and also with 
aniliP^T forming in the latter case irimeihylcarhonatobenzoic anilide^ 
which crystallises in needles pointed at both ends, m. p. 175 — 176° 
(corr.) to a clear liquid. i^TriTnethylcarhonatohenzoyloxybenzdc 
acid, (C02Me’0)3'CgH2*00*0‘CQH4*C02H, is obtained as an oil, which 
solidihes to thin prisms aggregated in bunches, m. p. 165“ (corr.). On 
hydrolysis, for which purpose the crude product may be used with 
advantage, it yields ^-galloyloxybenzoic acid, 

CeH3(0H)3-C0‘0-CeH,;C02H. 

This is obtained as a sandy, crystalline powder, consisting of 
obliquely cut plates, m. p. 260° (corr., decomp.). It gives similar 
colorations to gallic acid with ferric chloride or potassium cyanide. 

On coupling trimethylcarbonatobenzoyl chloride with hydroxydi- 
methylcarbonatobenzoic acid in alkaline solution, an amorphous mass 
was obtained, which contained much pentamethylcarbonatobenzoyloxy- 
henzoic acidj and, on hydrolysis, yielded what appeared to be a 
mixture of gallic acid with digallic add, 

it formed short prisms or needles, m. p. 275 — 280° (decomp.). 

E. F. A. 


Nitration. IV. Nitration of if- Acyl Compounds of Aniline 
derived from Certain Polybasic, Aliphatic, and Aromatic 
Acids. J. Bishop Tingle and F. C. Blanck (/. Amer. Ghem. Soc.^ 
1908, 30, 1587 — 1599. Compare this voh, i, 778). — A study has 
been made of the nitration of anilides ^f various di- and tri-basic 
acids, the experiments being carried out under the same general 
conditions as those described previously. 

Oxanilic acid yields the 7?-nitix> derivative, both on direct nitration 
and also on nitration in presence of oxalic acid. Oxanilide gives the 
«i-nitro- derivative in presence of sulphuric acid, and the j»-dinitro- 
derivative in presence of acetic acid. Succinanilic acid yields the 
w-nitro-derivative in presence of sulphuric acid, and the jo-nitro* 
derivative in presence of oxalic acid. By direct nitration of 
suecmanil, a mixture of ortho- and para-derivatives is obtained, but 
la presence of sulphuric or oxalic acid, the y>nitro-derivative is 
formed. On direct nitration, succinanilide yields the a-p-dinitro- 
derivative, and tartranilide gives the p- nitre-derivative. 

Phthalanil, both on direct nitration and in presence of oxalic acid, 
VOL. XCIV. i. 3 p 
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yields the ^Ditro-derivative. Citranilide, on direct .nitration, 
trinitrO'deriTative. 

The experiments so far carried out have led to the followi 
generalisations. Direct nitration yields either the para-derivativ^ 
a mixture of ortho- and para-derivatives, except in the case 
benzanilide, which gives some meta- derivative. Nitration in presen ^ 
of sulphuric acid gives chiefly, or exclusively, the wi-nitro-derivative 
Oxalic acid does not aSect the course of the nitration, and this ‘ 
probably due to its small solubility in nitric acid. ® 

The possible modes of representing the disubstituted benzenes are 
discussed, and it is stated that the authors' results are fully 
satisfactorily accounted for by Barlow and Pope’s formula for benzenp 
(Trans., 1906, 89, 1697). 

A discussion is also given of the mechanism of substitution, and 
leads to the conclusion that substitution must be regarded as 
essentially an additive phenomenon (compare Armstrong, Pxoc., 189] 
7, 89). E. a ’ 

Homophthalic Esters, Oxymethylenehomophthalic Esters 
and their isoCoumarin and isoCarbostyril Derivatives. Walthee 
Dibckmanm' and Wilhelm Meisbr {Ber,j 1908, 41, 3253—3269).— 
The structural analogy existing between homophthalic and gln(> 
aconic acids : 

CH-COjH f\c02H 

CH-OHj-COjH ’ 

suggested an investigation into the properties of homophthalic acid with 
a view to comparing them with those of the other acid. The methylene 
group, which is very reactive in glutaconic acid (compare Henricb, 
Abstr., 1902, i, 422), is markedly less reactive in the aromatic deriv- 
ative. Sodium ethoxide and benzyl bromide are without action on 
ethyl homophthalate, as is also diazobenzene chloride. With homo- 
phthalic anhydride, however, the diazo-salt forms henzeneazohmo' 
phthalic anhydricte [pktkalonic anhydride phenylhydraz(me\ 

which crystallises from benzene in long, reddish-yellow needles, m. p. 
199°, It is hydrolysed by acids or alkalis to S-phenylphthalazone-l- 
car boxy lie acid. This mar'ked difference between the acid and its 
anhydride is ascribed to the formation of the ring. Ethyl homo- 
phthalate yields naphthalene derivatives on condensation with sodium 
ethoxide (compare Pechmann, Bauer, and Obermiller, Abstr., 1904, i, 


592 ). . . 

A comparison of the hydroxymethylene derivatives of the two acios 
shows a strong resemblance between them (compare Pec hnaarin, Abstr., 
1893, i, 401), but the condensation proceeds more easily with the 
benzene compound. Ethyl hydroxyntethylemhomophtholaUt 
COjEf C,H4-C(:CH-0H)*C02Et, 

obtained in good yield from ethyl formate, ethyl homophthalate, an 
sodium as a colourless, viscid oil, is converted by beatin g at tn 

two hours into ethyl hocQumarin-i<arhoxylatej 
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which crystallises in colourless needles from alcohol, m. p. 67—68° 
jjg^l^yl.ftlcoholic potassium hydroxide hydrolyses it to formic and 
homophtlislic acids. The corresponding waihyl ester, C„HgO^, forms 
colourless needles, m. p. 97° i^CouTnarin^i-carhoxylic acid, CioHg04, 
obtained by warming the ester with concentrated hydrochloric acid, 
forms slender needles, m, p. 244°, and yields isocoumarin on heating 
with 50% sulphuric acid. This acid is similar to the corresponding 
3 -carboxylic acid (Bamberger and Frew, Ahstr,, 1894, i, 192), but its 
ready conversion into formic and homophthalic acids by alkali is in 
marked contrast with the isomeric acid. 

Ethyl isocarbostyril-i:~carhoxylatef qq prepared 

either from ethyl hydroxymethylenehomophthalate or from ethyl 
i^ocoumarincarboxylate by the action of ammonia, crystallises in 
colourless, slender needles, m. p. 227°. By shaking isocoumarin- 
4^;arboxylic acid with ammonia and acidifying, isocarbostyril-A- 
acwi, is' obtained as needles from glacial acetic 

acid, m, p. 290° (decomp.). If, however, the ammonia is warmed, 
W£?carbostyril is precipitated. Ethyl 2-methylisocarbostyril~i-carboxylatej 

^6^4<^C(CO Et)*^^^’ obtained from methylamine, crystallises from 

methyl alcohol in glistening needles, m. p. 98°. The corresponding 
acid, CiiHfjOgN, forms small needles, m. p. 262°. 

Aniline and ethyl hydroxymethylenehomophthalate form ethyl 
andinomethylemhomophthalate, 

C02Et'CsH4*C(:CH-NHPh)-C02Et, 

which crystallises in needles, m. p. 102-5° By heating them together 
for a long time, ethyl 2-phenylisocarhostyTil-^-carhoxylatef 

^6^4\C{C02Et)^^^’ 

is produced; it forms crystals, m. p. 118° The parent acid, 
CigH^OsjN, forms microscopic needles, m. p. 267°. 

Experiments were carried out in the hope that stereoisomerides of 
hydroxymethylenehomophthalic ester would exist, but only with 
partial success. By the action of w-nitrobenzoyl chloride on the 
sodium salt of methyl hydroxymethylenehomophthalate, two isomeric 
m-nitrobenzoates were obtained. The a~compound, obtained 

when the dry sodium salt in ether is treated with w-nitrobenzoyl 
chloride, crystallises from methyl alcohol in prisms, m. p. 139°. The 
^'compo'uind, formed when the aqueous solution is treated with the 
chloride, crystallises in slender needles, m. p. 98°, but experiments to 
transform the one isomeride into the other were without the desired 
result. 

When ethyl hydroxymethylenehomophthalate is coupled with diazo- 
nzene chloride, ring formation takes place, ethyl ^-phenylpkthalazone- 

1 cathoxylate, ^6^4^0 /qq produced, which forms prisms, 

“■ ^ W. R. 

Acid. Tiffeneau’s Migration 
w tne Fhenyl Group. Paul Hoering {Ber., 1908, 41, 3081—3084. 
.ciriTiare this vol., i, 497). — From the investigations of Tiffeneau, it 

3 2 
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was to b© ©xp©ct©d that dorivatives of hydratropic acid coul(J ^0 
prepared from a-ethoxy>a-phenylethylene, a-ethozyaoethole, 
a-ethoxytfiosafrole by acting on them with mercuric oxide and iodine 
in alcoholic Bolution and treating the ethoxyiodohydrins so fonn^j 
with alcoholic potassium hydroxide. The experiments carried oat 
with the first two substances were unsuopessful, but methylenedioxv, 
hydratropic acid was prepared from isosafrole. 

a-MethoxyMOsafrole is converted by mercuric oxide and iodine in 
methyl alcohol into the iodohydrin, CH2l02:CeHg»C(0Me)2‘CHMeI 
which, however, could not be isolated, since it readily parts with 
iodine, iodohydrin is converted by an alcoholic solution of 

potassium hydroxide into methylenedioxyhydratropic acid, 

p; 78*6—79®, identical with the acid obtained by ^ougault from 
methylenedioxyhydratropaldehyde (Abstr,, 1900, i, 496), a-Ethoxy. 
uosafrole, when similarly treated, yields the same acid. W. H. G. 


Nitration of Opianic Esters and Derivatives of Nitro- 
opi£tnic Acid. Eudolf Wegscheider, Nok-L. MOlleb, and Eduard 
Chiabi {M(matsh,i 1908, 29, 713 — 74p. — Whilst ^-methyl nitro- 
opianate, which is remarkable in having a m. p, (181 '5 — 182'5'*; 
Abstr., 1904, i, 59) higher than that of the corresponding acid, is 
readily prepared, the methyl ester is formed only with difficulty, and 
only one ethyl ester, of uncertain constitution, has as yet been 
obtained. It was therefore of interest to study the formation of 
nitro-opianates by the nitration of the esters of opianic acid by means 
of various nitrating agents. It is found that i/f-methyl nitro-opianate 
is obtained by nitration of either methyl opianate, the normal ester 
undergoing transformation during the reaction. Since the nitration 
of ^*ethyl opianate leads similarly to the formation of the known 
ethyl nitro-opianate, this is probably the i^-ester. ' 

The action of acetyl nitrate on i^-methyl opianate leads directly to 
the formation of i^-methyl nitro-opianate, but on methyl opianate, 
to that of a diacetaUy N02'CQH(0Me)2(C02Me)*0H(0Ac)2, which 
separates from benzene in crystals, m. p. 159—160°, yields nitro* 
opianic acid on hydrolysis, is stable towards boiling methyl alcohol, 
and is hydrolysed only slowly by boiling water or hot 0*li7 potassium 
hydroxide ; when heated with sodium methoxide or with hydrogen 
chloride in methyl -alcoholic solution, it is converted into ^-methyl 
nitr(H)pianate, and, on treatment with concentrated aqueous ammonia, 
yields nitro-opianamide. These properties show that the diacetate 
cannot have the alternative constitution : 

NO,-C8H(OM;e)5[CH(OMe)-OAc]'COjAc. 

The diacetaU, C,„HigOi(|N, formed by the ^tion of ^tyl mtra , 
or of nitric acid and acetic anhydride in glacial acetic j 

ethyl opianate, crystallises in colourless plates, m. p. 
has*#operties resembling those of the preceding diacetate. 
treated with methyl alcohol, the crude product from t e ao 
acetyl nitrate on ethyl opianate is converted into i^*metfly 

^ergetic nitration of the normal opianates by 
nitric acid alone or in concentrated sulphuric acid solution 
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rmation of 4 : 5(or 5 : 6)-dimtro-2 ; S-dUmothosjbenzoates (Weg- 
^^heider and Straucb, this voL, i, 794). Mhyl (iiwifro-2 : 

^izoate 0uHij^ 8^2» crjstallises from alcohol in white needles, m. p. 

hydrolysis, yields an acid, m. p. 176—179°. 

° Kifcro opianic acid is now found to have the m. p. 169 — 170° (corr.). 
The sodiitm salt, CjflHg07NNa,4H20, loses iHjO at 100°. The 
anhydride, CgoHifiOigNj, is formed together with the two methj-l esters 
b action of diazomethane on nitro-opianic acid j it separates from 
glacial acetic acid in crystals, m. p. 231 — 233°. The action of 

^ncentrated aqueous ammonia on nitro-opianic acid at the laboratory 
fflTTinftrafcure leads to the formation of a product, decomp. 320°, which 
^xr/n TT n xt 


, probably 


the iinide, 00<^^2!2ll>C:C' 


jnay be identical with the substance described by Bistrzycki and Fink 
(Abstr., 1898, i, 427) as bisnitro-m-opindolone. G. Y. 


Constitution of Tannin. N, Maximilian Nierenstbin {£er., 
1908, 41, 3015—3019. Compare Abstr., 1905, 914; 1907, i, 331; 
this vol., i, 90). — When an aqueous solution of tannin is boiled with 
hvdrogen peroxide, both ellagic acid and pentahydroxydipkenyltnethyl- 
. , /7 C„H(OH)vCO 

olide-mrhoxylic acid (meo-<md}, H(OH) -A ' ^ fonned. 

The latter is deposited, when the mother liquor from the elhlgic acid is 
concentrated, as reddish-brown needles, which can be crystallised from 
pyridine and acetic acid. It turns brown at 305°, and decomposes at 
It dissolves in alkali hydroxide or hydrogen carbonate 
solutions, and also in concentrated sulphuric acid, and, when warmed 
with 10% sodium carbonate solution, yields its anhydride, ellagic 
acid. 

The carboxyl group is eliminated when a pyridine solution of the 
luteo-acid is mixed with concentrated hydriodio acid and exposed 
to daylight for five days, pentahydroxydiphenylmethylolide being 
obtained. 

Ellagic acid can be obtained by oxidising tetra-acetyldigallide with 
hydrogen peroxide, the reaction consisting in the elimination of two 
atoms of hydrogen and the union of the two benzene nuclei. 

Tetra-acetyldigaUide, CgH2(OAc)2<C^^^^OgH2(OAc)2, crystallises 

from alcohol and acetic acid in needles, m. p. 130 — 132°. 

J. J. S. 


Halogen Amino-acids: 3 : 5-Dibromophenylalamne. Hbnet 
L. Wheeler and Samuel H. Clapp {Amer. Ohem. J., 1908, 40, 
33V-— 348). — The authors propose to study the halogen derivatives 
of phenylalanine with the view of deciding the question of the 
position of halogens in proteins, and in the present paper the 
preparation of the 3 : 5-dibromo-derivatives is described. 

3 : hromiidc, CgHgBrg'CHgBr, prepared by adding 
bromine to 3 : 5-dibromotoluene at 170 — 180°, crystallises in prisms 
or long, felted needles, m. p. 95 — 96°, b, p. 173°/ 19 mm. and 169°/15 mm* 
It attacks the eyes violently. When heated with ethyl-sodio- 
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phthaliminomalonate {compart Sorensen, Abstr.j 1903, i, 833), 
yields ethyl phthalimino-^ : b^ibr(mohmzylmal<ma^t 

CQH^I{CO)2tN’C(CO2Et)2*0H2’CgH3Br2, 
which forms aggregates of prisms and plates, m. p. I44 — 
and is hydrolysed hy aqueous sodium hydroxide to vhthala-mir}^ 

3 : 6~dihroinohenzylrnalonic acidj 

C02H‘C6H4*C0*NH*C(002H)3*CH2«C6H3Br2. 

This forms snow-white, prismatic crystals, which lose carbon dioxide 
at 110°, or on boiling with water, with the production of phtkal, 
amino-d : ^-dihroTnohenzylaceiic acid, 

C02H*C«H,-C0-NH‘CH(C02H)*CH2‘CeH3Br2, 
crystallising in clusters of minute prisms, m. p. 174° (decomp.). 

When boiled with 20% hydrochloric acid, this substance is resolved 
into phthalic acid and 92% of the theoretical quantity of 3:5-dt. 
hTbrnophenylalimine^ (X)2H*CH{NH2)’CH2*CgH3Br2 ; this dissolves in 
about 125 parts of water at 100°, and crystallises in long, hai»^ 
needles, m. p, 233—234° (decomp.). The aqueous solution tastes 
sweet and astringent. The substance is unchanged when heated 
with hydrochloric acid (D 1'19) in a sealed tube, but boiling aqueon? 
barium hydroxide removes about 1 1% of the bromine. The hydvxi- 
clusters of long prisms, changes on boiling with conD:;n. 
trated hydrochloric acid into stout prisms of a different habit, 
m. p. 254^ (decomp.) ; the barium (SHgO), silver^ and copper (1 JHp) 
salts are described ; the ethyl ester is a viscid oil, b. p, 

234 237°/24 mm., which forms a picraie^ large, irregular prisms, 

181 182°, and a hydrochloride , needle-like prisms, m. p. 

186—187° 

The interaction of 3 :5-dibromobenzyl bromide and ethyl sodiomalonate 
leads to the formation of ethyl di-^ : ^-dibromohenzylmalonate, 
C(CH2;C6H3Br2)2(C02Et)2, 
crystallising in needle-like prisms, m. p. 99°. 

3:5- VihromobenzylphthaUmide^ OQH4.(CO)2.K*CH2*CgH3Br2, is 
formed by heating potassium phthalimide and 3 : 5-dibromob6nzyl 
bromide to 140°. It crystallises in colourless prisms, m. p. 185°. 

J. C. C. 

aiycyrrhizio Acid. Alexander Tschirch and S. Gauchmann (ircA, 
PAam., 1908, 246, 545— 558).— The paper discusses{l)the distribution 
of glycyrrhizic acid in the vegetable kingdom ; (2) the best methods of 
preparing the acid from Russian liquorice root or the “ glycyrrhizmmai 
ammoniacale'' of commerce, and (3) the nature of the hydrolytic 
products of the acid. It was shown previously that on hydrolysis by 
boiling dilute sulphuric acid, glycyrrhizic acid yields glycyrrhetic 
and probably glycuronic acids (Tschirch and Cederberg, Abs r., , j 

545^ Larger quantities of the hydrolytic products have now ton 
prepared, and exhaustive examination shows that the secon pro uc 

is undoubtedly glycuronic acid. ^ 

Glycyrrhetic acid, contains one ethylene i 

possesses neither methoxyl nor ethoxyl groups, furnishes a 
hydrocarbon^ naphthalene) on distillation with zinc us , 
oily product when distilled with soda-lime, and, on 0x1 
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Pganate, oxalic and picric acids. With Bitric acid, no nitro- 
^mpouad is formed, .but only oxalic and picric acids. T. A. H, 

Resoflavin* V. Lactone Dyes. Josef Herzig and S. Epsteik 
{Monalsk, 1908, 29, 661— 675)-— In the constitution ascribed to 
Lsoflavin by Herzig and Tscheroe (this vol, i, 547) there remains 
doubtful whether one of the hydroxyls occupies the position 2 or i. 

"Hie analogy of the formation of resoflavin 
from 3 :5-dihydroxybenzoicacid with that 
of flavellagic acid from gallic acid makes 
it probable that the hydroxyl in question 
occupies position 4, resofiavin having 
therefore the annexed constitution. 

Xbe behaviour of resoflavin when fused with potassium hydroxide is 
now found to be in agreement with this view of its constitution. 
Barth and Goldschmiedb (Abstr., 1879, 930) showed that ellagic acid, 
on fusion with potassium hydroxide, yields hexahydroxydiphenyl, 
peDtahydroxydiphenylmethylolide (Graebe, Abstr., 1903, i, 262 ; 
Perkin and Nierenstein, Trans., 1905, 87, 1412) being formed 
intermediately. Eesoflavin, on the other hand, when treated in the 
same manner, yields 3 : 5-dihydroxybenzoic acid, m. p. 237—240° 

1232 233° : Bottinger, this Journ., 1875, 567) ; the methyl ester, 

jjj p 163—165° (60° : Meyer, Abstr., 1901, i, 628). 3 : 5-I)imethoxy- 
benzoic acid, m. p. 185 — 186° (175—176°: Tiemann and Streng, 
Abstr., 1882, 51); the methyl ester, m. p. 42 — 44° (81°; Meyer, 
Abstr., 1888, 148). 

As ellagic acid, which contains two pyrogallol groups, yields 
hexahydroxydiphenyl, and, as the re- 
sorcinol nucleus is more stable than the 
pyrogallol nucleus towards fused alkalis, 
a substance having the annexed 
constitution must under the same 
conditions yield pentahydroxy diphenyl. 
The degradation of resoflavin to 3 : 5 -dihydruxy benzoic acid must be 
explained, therefore, by the presence of a resorcinol and a hydroxy- 
quinol grouping, the latter being more unstable towards the fused 
alkali than the carboxyl attached to the resorcinol portion of the 
complex. 

When heated on the water-bath with alcoholic sulphuric acid, the 
ether ester of resoflavin yields a white substance ^ which, on treatment 
with diazomethane, forms trimethylreso flavin, and hence is the 
hydrolysis product of this ether. The ether acid, 

^ ^ C,2H3(OMe),(CO,H)2, 

and tnmethylresoflavin must be formed intermediately. In agreement 
with this, methyl 2 : 3 : 4 : 4' : 5' ; 6'-hexamethoxydiphenyl-6 : 2'*carl> 
oxylate (Herzig and Poliak, this vol., i, 546), when treated with 
alcoholic sulphuric acid in the same manner, yields a yellow, 
crystalline substance^ m. p. above 300°, which contains a slightly 
smaller percentage of methoxyl than tetramethylellagic acid, 
into which it is converted by the action of diazomethane. 

G. Y. 
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absAucts op chemical papers. 


Nature and Constitution of EhizoohoUc Add. . 
gcHEOTTER and Eichabd WsiTpjTBdOK {Monatsh., 1908, 29, 749_t5?J; 
f — It is now found that the acid obtain^ by the successive action 
sulphunc and nitric acids on cholesterol, cholic acid, camphor ^ 
turpentine oil, and previously termed rhizocholic acid (this voL i 
532, 636), is benzenepentacarboxylio acid, "^en heated it sublh^QB 
losing carfe dioadde and forming pyromellitic anhydride. It ig 
sidered that the pentacarboxylic acid is a secondary product, formed by 
oxidation of primarily liberated carbon. Its formation, therefore 
cannot be looked upon as evidence of any relationship between 
cholesterol and cholic acid, on the one hand, and the terpenes, on the 
other. G. y. 

Action of Hydrogen Persulphide on Organic Compounds. 
Heineich Beunnee and V. Vuilleumier (Ch^m. ZeiUr., 1908, ii, sgg ! 
from Schweiz. Woch^ Cfwm. Pha^in.y 1908, 46, 436 438).- — The authors 
have obtained the followingsubstances by adding hydrogen persulphide 
to a solution of the organic compound in carbon disulphide, chloroform 
or benzene. From henzaldekyde, long, colourless, prismatic crystals of 
the composition (Ph'COH) 2 ,H 2 S 3 , which decompose at 28° into aolphur, 
hydrogen sulphide, and benzaldehyde. AnisaldehydSf similar crystals 
of the composition {OMe*CgH 4 -COH) 2 ,H 2 S 3 , decomposing at 18« 
Cinnamaldehyde gives a solid, non-crystallisable product, CgHgOjHjS^, 
Benzoquinone, a violet powder of the composition (OeH^Oj)^,H 2 S 5 , 
which is possibly a mixture of (C 6 H 402 ) 2 ,H 2 S 2 and {CgH 402 ) 2 ,HjSg. 
Piperidine in chloroform gives a red solution with sulphur, which, on 
addition of carbon disulphide, yields CjHjjN'CS’S'NHCgH^. Many 
aldehydes and ketones simply cause the precipitation of white, prism- 
atic sulphur. The compounds obtained with strychnine and brucine 
were found to be identical with those described by Hoffmann and 
Schmidt (Abstr., 1877, ii, 789, 906). J. V. K 


Molecular Rearrangement of iV-Benzylaldorime. Mitsuru 
Kuhara (/. CoU. Sd. Tokyoy 1908, 25, xviii, 1—4).— The author has 
succeeded in isolating benzoylbenzylamine iminochloride (comj^e 
Pechmann and Heinze, Abstr., 1897, i, 615) as an intermediate 
product of the rearrangement of A^benzylbenzaldo^me by the action 
of phosphorus pentachloride, and in converting the iminochloride into 
benzylbenzamide by the action of water. The transformation of 
A-benzylbenzaldoxime into benzylbenzamide under the influen^ of 
phosphorus pentachloride, therefore, probably takes place through the 

rCH.Ph.lf01 I.Ho.CH.Ph.B 
Ph-CH^°^L Ph-CHClJ-^ Ph-CCl-> Pli-CO 
Kuhara and Kainosho (Abstr., 1907, i, 1027) nhown h^ 
pbenylbenzaiiiide is formed by the action of acetic acid on c 
benzylidenfauiline. It is therefore probable that the 
A'-bei^lbenzaldoxime by the action of acetyl chloride takes p 
thuir 
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ph-CH,^ Aca r 

Vh‘k^ LcH,Ph-N-OAoJ 


CHjPh'N' 


Ph-^Hca-] 


+Me'C08H Ph»^0 . TC-,C0C1 

CH,Fh-y CH^h-NH + 

W. H. G, 


Methoxypbenylpropaldehyde obtained from the Isomeric 
fMethoxyphenylpropylene^^-glyools [a-p-Methoxyphenyl- 
*^^Tiftne-afl'diolsl. luiGi Balbiano {AUi R. Aecad, Lmcei^ 1908, 


269). — According to TifEeneau and Daufresne (Abstr., 

iq07 i 701), the j5-modificabion of a-j»-methoxyphenylpropylene^- 
llvcol /compare Balbiano, Abstr., 1907, i, 522) yields ;>-methoxyphenyI- 
fitone when dehydrated by means of 20% sulphunc aeid. The author 
^wB however, that the compound is not a ketone, but ^-;?-meihoxy- 
nhenylpropaldehyde, which is also obtained by dehydrating the isomeric 
^ andVglycolB by means of zinc chloride (compare Balbiano and 
Mini Abstr., 1906, i, 186). When either method of dehydrating 
the glywl is used, this aldehyde is accompanied by a small quantity of 

crystallises from alcohol in microscopic prisms, m. p. 181—182°, has 
the normal molecular weight in freezing benzene, and exhibits no 
aldehydic properties. When treated with benzenesulphonylhydroxamic 
acid/the a- or /S-form of j5-p-methoxy phenyl propaldehyde yields a 
gmall amount of the corresponding bydroxamic acid, which was 
separated as copper salt, when dissolved in dilute 

hydrochloric acid, this salt gives an intense violet wloration with 
ferric chloride, whilst, on hydrolysis, it yields anisic acid and a small 
quantity of a mbsUmce, C6H7O4N, crystallising in shining lamin«, 
m. p. about 150°. T. H. P. 

Constituents of Elthereal Oils. Homopiperonal and its 
Derivatives, rEiEDRiCH W. Semmlbe and Konrad Baetelt { Ber ., 
1908, 41, 2751— 2753).— To distinguish between the aromatic con- 
stituents of ethereal oils containing an allyl or a propenyl group in the 
side-chain, the authors oxidise the substance with ozone, whereby 
rupture at the double linking occurs, with the formation of an alde- 
hyde if a propenyl group is present, whilst the corresponding homo- 
derivative is obtained if an allyl group is present : 

R-CHICHMe -> B-CHO ; R-CH2-CH:CH2 — > R-OHg-CHO. 

Somopiperonat (annexed constitution), m. p. 69°, b. p. 143 — 144°/ 
y. 10 mm., D20 1-295, 1-57117, is obtained 

CHO-CHg/N-O^pj by passing ozone through a solution of 

I safrole in benzene mixed with a small 

quantity of water, distilling the ^oduct 
in steam to remove benzene and unchanged safrole, and extracting the 
non-volatile aldehyde with ether. The 8$miccMrbazonef m. p. 189°, oaniac, 
m. p. 124—125°, b. p. 180— 181°/10 mm., and nitrile, b.p. 153—156°/ 
10 mm., Djq 1 -231, no 1 *53698, are described. Hydrolysis of the last by 
10% alcoholic potassium hydroxide yields homopiperonylic add, C^gO^, 
p. 127°, the Tnethyl ester of which has b. p. 163 — 165°/10 mm., 



902 ABSTRAtrrS of chemical papers. 

Dgo 1*246, n© 1'534, and is converted by sodium and absolute alcohol 
into hoTnapiperonyl alcohol, b, p. 156°/10 mm., Wj, 1 - 547^(1 

By reduction, the nitrile yields the amine, CoHjjOjN, b. p. 146_j^goj 

10 mm., Djjo 1-225, 1*5620, of which the picraie has m. p. igQo 

(decomp.). G. S. 

Quinone Formation. Raymond Vidal {Chem, Zentr,^ 1908 H 
240 ; from Mon. ScL, 1908, [iv], 22 , i, 368 — 372). — Quinone 
ation is considered as supporting the views expressed (Abstr,, I 907 i 
1020) on the nature of the benzene ring. J. y £ ’ 

Action of Piperidine on ^-Pinene Ohloroxime. P. G. Golubefj 
{J. Russ. Pkys. Ghem. Soc., 1908, 40, 1015— 1018).^The action 

of piperidine on the chloroxime of ^pinene isolated from the ethet^l 

011 of the Siberian 6 r proceeds in two directions : (1) Cj(jHjg-NOGl + 
■CgHiiN-HCl + CioH^gNO-CsH^oN, yielding a compound identical 

with that given by c?-pinene from American turpentine ; 

(2) CioHi,-N9Cl + = HCl + 

yielding the nitrosopinene obtained by the action of dietnylamine on 
ci-pinene chloroxime. T. H. P. 

Essential Oil of French Parsley and the Contained Ether 
2:3:4: 5-Tetramethoxy-l -allylbenzene. Hermann Thoms (Ber! 
1908, 41, 2753—2761. Compare Abstr., 1904, i, 47).— Experiments 
are in progress to ascertain whether the climate, the conditions of 
cultivation, or the degree of ripeness of the seeds, accounts for the fact 
that the essential oil of French parsley contains a large quantity of 
myristicin and a small amount of apiole, whilst the oil from German 
parsley is rich in the latter. 

. A large quantity of the oil of French parsley has been freed from 
phenols and acids, and the resulting liquid separated into two fractions, 
b. p. 160 — 165^15 mm. and 165—170715 mm. The presence of 
myristicin in both is proved by the formation of dibromomyristicin 
dibromide (Abstr., 1904, i, 47), but a Eeisel estimation indicates the 
presence of a substance richer in methoxyl groups. This substance, 
ultimately isolated by the aid of solid carbon dioxide, has been proved 
to be 2 : i:6-tetramethoxyA -allylbenzene, m. p. 25°, 1*087, 

The presence of the allyl group is indicated by the dis- 
\per 8 ion and the molecular refraction, and by the formation of a red 
coloration with phloroglucinol and hydrochloric acid (compare Kohert, 
Zeitsch anal. Ghem., 1908, 47, 711). The positions of the methoxyl 
groups are determined by oxidation with potassium permanganate, 
whereby 2 : 3 : 4 : b-tetrameihoxyhenzoic acid, m. p. 87”, is obtained, 
and by successive treatment with alcoholic potassium hydroxide 
(whi^changes the allyl to a propenyl group), reduction with sodiuifl 
and^j|fcobol, and nitration of the product, resulting in the formation of 
,^'nilro-2 ; 3 : 5-trimethoxy-l-propylbenzene (Abstr., 1903, i, 558). By 
nitration, the methoxyl group in position 4 has been replaced by a 
intro-group (compare Thoms and Herzog, Abstr., 1903, i, 415). 
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same operations on the abovo -mentioned fractions jrield the 
^^®oaipounds, as also does the oil from French parsley seeds grown 

ffthereal Oil from Seilvia sclarea. EotmE-BERTRAND Fils 
/rn Zentr.i 1908, ii, 323 j from Wiss, ind, Ber, RovA-e-Bertrand 
P7 1908 , [ii]» — 11).— The oil distilled in 1904 Zmtr.^ 

iq 06 ii 9^^) saponified, and Minalool is found to be the 

h’ i constituent, together with some resinous substances which 
r it insoluble in 96% alcohol, acetone, methyl alcohol, <fcc. 

render ^ ^ „ 


Resin of Antiaris toxicaria. Adolph Windaus and A. Wblsch 
tirrh Pharm., 1908, 246, 504—508. Compare de Vrij and Ludwig. 
Lz Wifin. Akad., 1868, 67, 56, and Kiliani, Abstr., 1897, i, 91).—The 
Vtion of the latex of Antiaris toxicaria soluble in light petroleum 
,C composed principally of the cinnamic ester of a-amy^nn, 

p ^176°, [uJd +7S°45" (in chloroform), which crystallises from 
methvl alcohol in long, thick, colourless needles. From the products 
of hydrolysis of the amorphous portion of the resin, a-amyrin, cinnamic 
acid and some stearic acid were obtained. No jS-amyrin seems to he 
present in the resin. T, A. H. 

Decomposition of Amygdalin by Bmulein. Karl Feist 
{Arch. Pharm., 1908, 246, 509—510. Compare this vol, i, 437, and 
Rosenthaler, ibid.^ i, 817). — Eosenthaler’s observation, that emulsin is 
capable of forming c^-henzaldehy decyanohydrin from benzaldehyde and 
hydrocyanic acid, is, contrary to that author's opinion, in reality a 
confirmation of Feist’s statement that rf-benzaldehydecyanohydrin is 
the first product of the action of emulsin on amygdalin, since the 
action probably reaches equilibrium in the two directions : d-benz- 
aldehydecyanohydrin + emulsin zn benzaldehyde -1- hydrocyanic acid 
+ emulsin. 


New Glucoside (Erytaurin) obtained from the Common 
Century. Henri Herissey and L. Eourdier {J. Fkarm. Chim.^ 1908, 
[vi], 27, 252— 255).— The glucoside, obtained from the plant by a 
leogthy extraction process, crystallises in small, colourless prisms on 
addition of ether to its solution in a mixture of chloroform and 
alcohol. It is bitter to the taste, has [a]i, — ISLG'^ to - 134 ’4°, does 
not reduce Fehling’s solution, but gives a blue coloration with a 
mixture of ferric chloride and potassium ferricyanide. Erytaurin is 
slowly hydrolysed by emulsin, yielding dextrose and a pale yellow 
precipitate. T. A. H. 

Glucosides of Linaria. Timothee Klobb {BuU. Soc. chim.^ 1908. 
[iv], 3, 858—872. Compare Abstr., 1907, i, 864; ii, 123).— The 
yield of linarin from the dried flowers of Linaria vulga/ns amounts to 
1 •5—2*8%; it may be recrystallised from 50% acetic acid. Saturated 
solutions in boiling alcohol contain 0*30% of linarin ; in cold alcohol, 
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0’24%; in boiling 60% acetic acid, 0'67%, and in the cold acid, O Sfiv 
The glocoside apparently forms an additive compound with ph^n i 
and is readily absorbed h*om solution by animal charcoal. ’ 

has m. p. 267 — 260®, and is more soluble than linarin in 50%Xc^ 
acid. 

a'PectoUnarin is straw-yellow and amorphous, but sometimes form, 
hard, aUnoet white, semi-crystalline aggregates. Saturated solutionii 
in alcohol at 80 ® contain 0*682% of pectolinarin; in cold alco^i 
0*007%; in water at 100®, 0*24%. Pectolinarin is rapidly hydrolysed 
by dilute acids at 85®, giving a mixture of the two phenols. Rjth 
linarin and ^tolinarin, when hydrolysed by concentrated hydro- 
chloric acid, give linaric phenol only. 

Linaric p^nol crystallises from glacial acetic acid in needles or 
orange-red prisms, the latter containing both water and acetic acid of 

crystallisation, which are lost at 120 — 130®, Its m. p, ig 277^ 279'^ 

not 246° as stated previously ; it gives a greenish-black coloration 
with alcoholic ferric chloride, and a greenish-grey precipitate with 
chloroform and potassium hydroxide, becoming reddish-brown on 
exposure to the air. It forms an acetate, m p 

248—250®. 

Anhydrolinaric phenol is quite stable towards alkali hydroxides 
(difference from linaric phenol), gives a violet-brown coloration with 
alcoholic ferric chloride, a bright red coloration with chloroform and 
potassium hydroxide, and a brown coloration in Liebermann’s reaction. 
The aeeiate forms colourless needles, m. p. 198 — 200®, and the hmmk, 
Cj^HjoOg(OOPh)j, short, white needles, m. p. 199—201®. E. H. ’ 

Oleoeuropein ; ^ a New Gluooside obtained from the Olive, 
Olea Buropa. Emile Bourqtjelot and J. Vintilesoo 
r«nd., 1908, 147, 533 — 535 ; J. Fharm. Chim., 1908, [vi], 28, 
303 — 314). [Compare Power and Turin, Trans., 1908, 93, 891, 904.] 

Bourquelot’s biological test (Abstr., 1902, ii, 55) for the detection 

of glucosides shows the presence of a glucoside, oleoewopmy 
hydrolysable by emulsin in the fruits, leaves, and bark of the olive. 
This substance, which was only obtained as a slightly yellow powder, 
possesses a bitter taste, is readily soluble in cold water or warm 
alcohol, insoluble in ether, and has [o-Jd “ 5*166®. It reduces 
Fehling’s solution on boiling, and its solution in water is colou^ 
yellow by alkalis, red by sulphuric acid, and green by ferric chloride. 
The glucoside is hydrolysed by emulsin or by boiling with acids, 
yielding dextrose. Emulsin also occurs in the leaves and fruit of the 
oUve. 


i-Arabinose and Dextrose ae Inversion Products of Saponin 
from the Leaves of Polyscias nodosa, Porst. A. W. van dm 
HAAB(/>A orm. Weekblad, 1908, 46, 1184 — 1191 ).— A^ydrous sipom 
from the leaves of Polyscias nodosa has the empirical ^ 

and contains an arabinose complex. On inversion, i 
up water, yielding /-arabinose, dextrose, and sapogenin. A. J. 
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The Hydrocarbon Nucleus of Prangula exnodin, Aloe- 
emodin, and Rhem. Otto A. Oestbrlb and Ed. Tisza (Areh. 
Pham., 43-— 436). — A continuation of work on the 

constitution of the emoding obtained from the bark of Bhamnu^ 
frangnla and from aloes respectively, showing that the former is a . 
fi-methylanthracene derivative as already formulated (this vol i 
^0), and the latter probably derived from a-methylanthr^ne. * 
Frangula emodin, on distillation ^th zinc dust, yields )8*methyb 
anthracene (compare Liebermann, this Journ., 1876, i, 251 • Perkin 
and Hummel, Trans., 1894, 66, 924). ^ 

The hydrocarbon obtained when aloe-emodin is distilled with zinc 
dust forms greenish-yellow leaflets, has m. p. 208—209° fluoresces 
green in acetic acid, gives a blood-red picnc ddd compound, m. p. 
U5% and is polymerised in benzene solution on exposure to sunlight,* 
yielding a hydrocarbon, m. p. 256^', crystallising in colourless needles! 
Since these characteristics are different from those of ^-methyl*' 
anthracene, the authors suggest that the hydrocarbon thus obtained 
from aloe-emodin is probably a-methylanthracene. 

Rhein on distillation with zinc dust yields anthracene (compare 
Hesse, Abstr., 1900, i, 41 ; Tschirch and Heubereer, Abstr. 1903 i 
107; Oesterle, Abstr., 1904, i, 80). A. H.* * 

Pimpinellin. Johanhes Herzog and V. Hancu (Arck. Fharm. 
1908, 246, 402—414. Compare Heut, Abstr., 1898, i, 598).— The 
preparation of pimpinellin from the root of Fimpinella eaxi/mga has 
been simplified, the characters of the substance definitely determined 
and its oxidation by hydrogen peroxide studied. The results of this 
work indicate that pimpinelliu is a naphthalene derivative. 

Pimpinellin, m. p. 119°, obtained to the extent of 0'5^ 

by extracting the ground root with benzene and treating the con- 
ce^mted extract with light petroleum, crystallises in glancing, white 
needles, sublimes with slight decomposition, and becomes yellow on 
long ex^sure to light, It is probably a lactone, conteins two 
oxidation with hydrogen peroxide, furnishes 
a in6atfte acirf, CgHgOg, m. p. 220° (decomp.). This crystallises in short, 
thick needles from acetic acid, is readily soluble in alcohol, less so in 
Z forming, then, long needles recalling those 

rLtfon 

reaction, lie Mid contains no methoxyl groups : it yields a well- 
P- (decomp.), and this reacts with 
chloride (compare this vol., i, 268) to form the 
thfch !^ “•’‘Of Wa 0,HA(CO-NPbj)„ m. p. 224'5-225’6“, 

roo^^coald U>e 
minute miantL^ obtained, although evidence of the existence of a 

product of nimrif °ir ^ second substance, possibly a decomposition 
prouuct of pimpinellin, was observed. T. aT H. 

PosT^and Anthooyanina. Leopoib von 

-Pure aolnt? ^ ScnoLL {Ber. deut. hot. Ges., 1908,28a, 480—483). 

ons of unstable, plant -colouring matters, such as that of 
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beetroot, can be prepared by dialysing the expressed juice or aa 
aqueous extract of the plant (compare Weigerb, Abstr., 1896, i, 3^7^ 

The colouring matter of the testa of the^ seed of Phas€olu% 

Jlopjis is insoluble in water. An alcoholic extract of the test® 
deposits on slight concentration a small quantity of a yellow 
crystallising in microscopic bundles of needles. The mother liqiior 
from this deposits no more crystalline matter on further concentration 
but, when boiled with a few drops of hydrochloric acid, yieMa a 
reddish-violet liquid, which, after some days, deposits ruby-red, micro- 
scopic crystals of a suhstO/nci} readily soluble in alcohol, and turning 
blue on addition of ammonia. 

The mother liquor referred to above may also be separated into 
three fractions by treatment with ether. Of these, (il) is a viscid, 
brown mass, which yields the crystalline, red colouring matter on 
hydrolysis by acids; {B) a reddish-violet, amorphous product, and (C?) 
a brownish -yellow residue, insoluble in vrater. T. A. H. 

Cyclic Oxonium Salts from Disalicylideneacetone, and 
spiroPyreLU Derivatives. Herman Decker and Heinrich Felseh 
{Ber.^ 1908, 41, 2997 — 3007).— Tiemann and^ Kees’ disalieylidene- 
acetone (dicoumaro- ketone) (Abstr., 1885, 1073) is very easily obtained, 
in the form of the alkali salt, by adding alcoholic potassium hydroxide 

(3 4 mols.) to an alcoholic solution of salicylaldehyde (2 mols.) and 

acetone (rather less than 1 mol.). By treating an alcoholic solution of 
the ketone with hydrogen chloride or 50% sulphuric acid, a red 
solution of the 2-o-hydroxystyrylbenzopyryUum salt is obtained, from 
which ferric chloride precipitates the dark red f&rrichlmdi^ 
m. p. 180°: The very intense colour of these oxonium 
salts is due, in part, to the presence of the o-hydroxystyryl group. 
The red oxonium chloride gives with 10% sodium hydroxide a yellow 
solution of the sodium salt of 2-o-hydroxystyrylbenzopyranol-2, 

OgH^<^^^^^>C(OH)»OH:CH-C<3H4'ONa, from which the carbiuol 

itself cannot be isolated, since the carbinol and the phenolic hydroxyl 
groups eliminate water, and the stable, colourless, crystalline dihmzfh 
smropyran^ m. p. 102°, is formed, just as the carbinols of other cyclic 
oxonium salts react with alcohols to give ethers (Decker and 
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Fellenberg, Abstr., 1907, i, 950). By treatment with concentrated 
one pyra*i the i^ptropyran derivative is readily ruptured, 

, tiie coloured 2-o-hydroxystyrylbenzopyrylium salt, whilst 
! alcoholic sodium hydroxide opens both rings, with the re- 
Jenmtionof disaUcyUdineacetone. 

° Tbe constitutions and the transformations of the preceding com- 
pounds are indicated in the preceding scheme. 

^Thftse changes are not readily explicable by Billow’s benzo- 
n.raaol-(4) formula (Abstr., 1901, i, 400, 559 ; 1902, i, 113). 

Ferkin/Robinson, and Turner (Trans., 1908,93, 1088), criticising 
Decker’s formula of the benzopyrylium salts, contend that with this 
formula these should not be so highly coloured as they actually are, 
since the linkings in the skeleton formula are in a similar position to 
those in quinoline ; they suggest an alternative o-quinonoid formula. 
Xhe authors argue that this formula does not explain the formation of 
benzopyrylium salts from coumarin, the ready hydrolysis of the 
carbinol, the colour of the salts, and the absence of colour in the 
carbinol. It is known that in acridinium and xanthylium salts the 
replacement of the NMe group by 0 in the ring intensifies the colour. 
Just the same difference «occurs with benzopyrylium and quinolinium 
salts and the deeper colour of the former is regarded as a proof that 
they are oxonium salts isologous with quinolinium salts. 

2 -o-HydroxystyrylbenzopyryUum chloride, CiyHjgOaChHgO, forms 
red needles with a bronze-green reflex, and, from its moderately-con- 
centrated solution, other crystalline salts and double salts can be 
obtained. Bibenzoa/jiropyran is formed when disalicylideneacetone is 
kept above its m. p., 168°, for ten minutes. C. S. 

Brazanquinones. Stanislaus von Kostanecki and Victor 
Lampe (Aer., 1908, 41, 2800 — 2802). — As catechone trimethyl ether 
yields a well -crystallised nitro- derivative, the authors have in- 
vestigated the action of nitric acid on the closely -allied 2:7: 8-tri- 
methoxybrazanquinone (this vol., i, 672), and find that it gives a 
trinitro-derivative ; similarly, 2-methoxybrazanqumone yields a 
dinitro-derivative. 

Trinitro-^l-.l '.^-trimetJioxyhrazanquinonef CjgH'^iOjg'N’g, prepared by 
adding the quinone to nitric acid (D I ’5), crystallises in orange-yellow 
needles, m. p. 275° (decomp.). 1 : Zi^yDinitro-^-methoxyhrazanquinone 
forms small, stout crystals, m. p. 253 — 254° (decomp.). In order 
further to characterise 2-methoxybrazanquinone, the authors have 
converted it by reduction and simultaneous acetylation into 5 : lO-di- 
aMioxy-%ineihoxyhrazanj which crystallises in white, prismatic needles, 
m. p. 195—196°. Its solution in concentrated sulphuric acid is green, 
and shows an intense dark green fluorescence. 

5 : lO-Diacetoxy-2 : 7 : 8-trimethoxybrazan (Kostanecki and Lloyd, 
Abstr., 1903, i, 646) gives the same colour reaction. When boiled 
with alcoholic potash and the product treated with dimethyl sulphate, 
5 ; lO-diacetoxy-2-methoxybrazan yields 2:5: 
crystallising in white leaflets, m. p. 165°. This shows the same colour 
reaction with sulphuric acid as the compound just described, and its 
alcoholic solution exhibits a weak blufe fluorescence. J. C. 0. 
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" Morphine. XIX. Relationship between ^'-opoCodeine anH 
ajooMorphine. Ludwig Kjjobb and Felix Baabe igog ^ 
3050--3054).— ^’<iy»Ck)deme.(Abstr., 1907, i, 790) stands in the 
relationship to opomorphine as codeine to morphine ; it is thus tKa 
S-methyl ether of opomorphine, and is identical with Pschorr, 
and Fecht's , methyl ether (Abstr., 1903, i, 193). The crystal 
obtained > from alcoholic solutions contain lEtOH, and melt and 
decompose at 105°, after sintering at 100°. In alcoholic solution it 
has [afo -90° (c = 0’84), and in chloroform solution, - 103° (c= 2-61 

The dimethyl ether of apomorphine has not been obtained cryatallinfl 
even after distillation under reduced pressure. It has b. p. 195^205® 
in the cathode ray vacuum, and [a]” - 148° (c= 1*6395) in alcoholic 
solution. The hydnodide^ CigHjgOgNI, forms pale yellow priams, 
m. p. about 220° 

The rotatory power of methyl-apomorphine methiodide is - 20° 
(c = 1 ‘2673) in methyl -alcoholic solution. Diacetylmethylapomorphine 
has m, p. 130°. J. J. g. 

Protopine of Japanese Corydolis Boots (Oorydalis VemyiV 
K. Makoshi {Arch, PImrm.y 1908, 346, 401-^402). — The root of this 
plant contains two alkaloids, the one, identical with protopine, occur- 
ring to the extent of 0*13%, and the other, obtained in the form 
of a yellow, crystalline mass and closely resembling dehydrocorydaline 
in appearance and properties, is present to the extent of 0*013% 

T. A. H. 


Certwn o-Amino- and o-Hydroxy-ketohydropyridinea I. 
Galeazzo Piccinini {Atti R , Accad, Sci. Torino, 1908, 43, 890—912). 

■ — The author describes various amino- and the corresponding hydroxy- 
tetrahydropyridine derivatives in which the amino- (or hydroxy ) 
group is in the 3 position, whilst the 2 -position is occupied by what is 
most probably a carbonyl group. 

3-Awiino-4 : 6 : ^Arimethyl-A^ teirahydro-^-pyridone, 

NH<W-C™>CMe, 

prepared by converting 4:6: 6 -trimethyl- A®-tetrahydro- 2 -pyridoDe-3- 
carboxylamide (compare this vol., i, 679) into the corresponding 
bromoamide by means of potassium hypobromite and then boiling 
with water, separates from benzene in friable, prismatic crystals, 
m. p. 130 — 131°, exhibiting a slight blue fluorescence, and yields an 
alkaline aqueous solution, which with ferric chloride gives an orange- 
red and, later, a blood-red coloration. Its platinichloride, 

m. p. 235°, is decomposed when bmled with water, giving the corre- 
sponding hydroxy-compound {vide ii^ra), (CgHj40N2)2.H3Ttl g+ 
2H20-2C8Hi302N-|-(NH4)2Pt01rt. The hydroxy-compound is also 
formed by the action of nitrous acid on the amino-derivative. 
3-Ain‘i»o-l ; 4 : 6 : Q-tetramethyl-^^-tetrahydro-^-pyridone, 

NMe<°S°W>CMe, 

pre^l^ed from 1 ; 4 1 6 : 6-tfetramethyl-A®-tetrahydro-2-pyri 
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boxylami*^® iloc. cii.)j crystallises from ether in colourless or faintly 
veiled prisms, m* p* 60 — 61®, has an alkaline reaction, shows normal 
^pToscopic behaviour in benzene, and reacts with water or nitrous 
^ Hke the preceding compound. The platinichloridet 

has m. p. 196-197° (decomp.). 

Both these amino-compounas are mono-acid bases rather weaker 
than ammonia; they da not absorb carbon dioxide from the air, but 
precipitate aluminium hydroxide from solutions of aluminium salts. 
The most striking properties of the bases are the ease with which they 
react with nitrous acid and the mobility of the amino-group towards 
hvdrolvsts, these being due to the presence of the group 

^ ^ •CK:C(NH2)-C0' 

in a hydrogenated nucleus. They both readily reduce Fehling^s 
solution, ammoniacal silver nitrate solution, &c. 

I- Hydroxy-^ : 6 : ^~trim€thyl-^^-tetraky<ho-%pyridon6f 

crystallises from water in shining leaflets, m. p. 14B°, has a neutral 
reaction, gives a blue coloration with ferric chloride, and readily 
reduces Fehling’s solution, ammoniacal silver nitrate solution, dec. 
Z-Hydfoxy-1 : 4 : 6 ; ^-tetramethyl-^^‘tetrakydro-2-pyridom^ 

crystallises from alcohol in colourless needles, m. p. 95®, has the 
normal molecular weight in freezing benzene, gives a violet coloration 
with a little ferric chloride and an intense azure coloration with excess 
of the reagent, and readily reduces Fehling’s solution, &c. T. H. P. 

Bimolecular Nitriles. Ernst von Meyer (CAew*. Zentr., 1908, 
ii, 591 — 594 ; from .ffer. K, Sachs. Ges. IFzss., Math-phys. KL, 1908, 
60, 146 — 174. Compare Abstr., 1895, i, 582 — 585). — The author 
has further investigated the behaviour of the so-called dinitriles 
which have long been shown [loc. cit.) to react as two tautomeric 
forms ; diacetonitrile, for instance, either as iminoethylacetonitrile 

o Me-C:NH Me-C-NH. 

or B-anunocrotononitnle, i _ or » l 

CHg-CN CH-CN 

[With W. Schumacher.] — Action of Arylamines on Diacctonitrilet — 
Aniline gives the compound ^ -ph&nyldiacetonitrile, 

NPhrCMe-CHg'CN, 

which crystallises in white needles, m. p. 115®; when treated with 
diazobenzene nitrate in pyridine solution, a phcnylhydrazom^ 
NPh.CMe*C(lN*NHPh)*CN, is formed, crystallising in greenish- 
m. p. 149°, and this, when treated with hydrogen 
chloride, gives phenylhydrazoeyanoacetone. N'-o TolyldiaccUmiirile, 
CgH^Me^NICMe-CHa'CN, 

^ similar manner, and crystallises in leaflets, m. p. 73°. 
^f^-lolyhiiacetonifrile, white, prismatic needles, m. p. 109®. 
J^Wy^tonitrile, white needles, m. p. 102®. J^r^Benzyldiacetonitrile, 
e needles, m. p. 79®, a-N^aphthyldiacetonitriU^ 
CioHy-NICMe’OHg-ON, 

■ VOL. xciv. i. 3 (? 
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prepared from diacetouitrile and a-naphthylamine, crystallise ’ 
leaflets, m. p. 1 1 2°. p^yaphth^ldiaceUmitrUe, brown leaflets, m. p. 179 ^ 
The three isomeric mononitroanilines and o-chloroaniline do not reart 
•with diacetonitrile, but JV-m<hlorophenyldicuxtonUrilef 
CgH^Cl’NICMe-CHa-ON, 

was readily obtained as white needles, m. p. 136°, and 
phenyldiacetonitrile as white leaflets, m. p. 114°. With the three 
phenylenediamines, the following compounds have been obtained- 
Q-pkenylenehisdiacetonitrile, CgH 4 (N.CMe'CH 2 *GN) 2 , prismatic leaflets 
m. p. 136 ° ; m-phenylenehisdiacetmitrilej prisms, m. p. 185° • p-ph^yl^ 
bigdiaceionitrile, square leaflets, m. p. 222 °. P'-^S^droasypfienyldidf^^ 
nitrile, OH-CeH4:N-CMe*CH2'CN, crystallises in brown needles 
m. p. 120 ° j p-ethoT^yphmyldiaceUmitrUe, white needles, m. p. | 3 go’ 
No combination takes place with o>aminobenzoic acid, but the other 
isomerides react, giving m-carhoxyphenyldiacetonitrUe, 
C02H-C6H4*N:CMe-CH2-CN, 

white, prismatic needles, m. p. 206° j p*<w6oa:3^AenyZdtacetomini«, 
needle-shaped crystals, m. p. 158°. All the above-mentioned com, 
pounds are decomposed by hydrogen chloride into acetic acid, ammonia, 
and arylamine. 

[With H. Lehmann.]— A ( rfMm of Hydrazine Derivatives on Diaceto^ 
nitrile. — Carhamidodiacetonitrile, NHj'CO'NH’NCOMe'CHg'CK, is pro- 
duced from diacetonitrile and semicarbazide hydrochloride ; it forms 
small, white plates, m. p. 166°, which re-melt at 220 °; an isomeric 
modification crystallising in prisms, m. p.^ 134°, has. been observed. 
T/iiocarbamidodiacetonitrile, NH 2 'CS*NH'NtOMe*CH 2 'CN, longneedles, 
m. p. 106°. With thiosemicarbazide hydrochloride an isomeric form 
is obtained which crystallises in rhombic plates, m. p. 132°, re-melting 
at 162°. Benzoylaminodiaceionitrile, COPh'NH’NXMe'CE^-CN, 


leaflets, m. p. 90°. 

[With M. KLEiNSTtCK.]— Acrion of Aldehydes on Dinitriles (compare 
Mohr, Abstr., 1898, i, 26).— 2 :6-Z)iwi«%^3 : pre- 

pared from diacetonitrile and formaldehyde, crystallises in yellow 
tablets, m. p. 222°, which are oxidised by nitric acid to 3 ;5-dtcya»o- 
2\^-dimethylpyridine, slender, white needles, m. p. 112 ° Liaeeto 
nitrile with acetaldehyde (or paraldehyde) in presence of hydrogen 
chloride yields 3 : b-dicyano-'2 : 4 : ^ 4 ri 7 nethyldilLydropyridim, needle- 
shaped crystals, m. p. 170°, which also becomes oxidised by nitric acid 
to 3 : 5-dicyano-2 : 4 : ^-trimethylpyridine, m. p. 111 °. Benzodiacetcn 
nitrile and benzaldehyde (or hydrobenzamide) react in presence d 
hydrogen chloride, forming 3 :b-dicyano- 2 U:&-tripkmymydro^ 
pyridine, small, yellow plates, m. p. 268° ; when treated with nitrwacid, 
Z-.t-dioycmo-i-A-.Mphenylpyridine is formed, lybich “'ystaUises m 
needles, m. p. 238°. In a similar manner, 3 : 5-dKyano-i : 
i-o-nitrophenyldihydropyridine is produced from 
it forms small, yellow plates, m. p. 268°, From bfns^^ceton*. 
and hexamethyleneamine, 3 ; 6-dicyano‘2 : Miphenyldihy , 

obtained as smdl, yellow ’needles,! p. 228° With ^"ydB« 
jiaraldehyde, 3 : b-dicya7io-2 : Miphsnyl-i-metkyldihydropynd 
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uiw-art, Abstr., . 1889, 577).— The substance CgH^Kg, obtained 
r diacetonitrile by withdrawal of ammonia, is found to be ^-amino- 

P’ which, when 

f.^ted with nitric acid, give Z-cy(mo~Q-hydroxy-2 : 4,^imethylpyridim^ 
^^^edle-s which melt above 260° (decomp.). The last-named substance 
with phosphorus pentachloride, 6-c/i/o?’o-3~cyano-2 : 4.-dimetkyl- 
^^^ridine, crystallising in thin leaflets, m. p. 65°; when boiled with 
^^^pthyl alcohol and sodium methoxide, S-cya^no-Q-methoscy-^ : i-dimetkyl- 
^!vridm is formed, needles, m. p. 96°, b. p. about 239° This 
i^ib^uce, when heated at 300°, changes to 3^ano-l : 2 : i4rimetkylr 
l-pyrulone, needle-shaped crystals, m. p. 125°. The above-mentioned 
thloro-compound (m, p. 65°), when reduced by zinc and hydrogen 
rhloride yields Z-cyanO‘2 : i-dimethylpyridine, which forms colourless, 
wismatic crystals, m. p. 53°, b. p. 108715 mm., b. p. 218° ; CgHgN^jHCl, 
L.p. 187^ CgHgN„HAuCl„ m. p. 172°; CgHsN 2 ,HCl,HgCl 2 , m. p. 
178°; C8H8N2,G6H2(N02)g0H, yellow prisms, m. p. 161°. When 
lieated at 180° with alcoholic potassium hydroxide, lutidinamide is 
pi-oduced, which crystallises in needles with j mol. HgO, m. p. 191°; 
when heated with hydrogen chloride at 220°, 2 : 4-dimethylpyridine 
(tty-lutidine) is formed ; hydrochloride, C^HgMegNjHCl ; platini' 
chloride^ orange- red crystals, m. p. 208° Contrary to Moir (Trans., 
1902, 81, 10), the compound CgH 80 N 2 , which is isomeric with 
3-cyano-6-hydroxy-2 : 4-dimethylpyridine (Holtwart, loc. cit,), is shown 
to be probably cyanodimeihyl-^-pyridone ; it gives with phosphorus 
pentachloride a compound, GgHgNg, which is probably 2 : ^-dicyano- 
1 : Z-dimetkylcyclobutaifiX. 

[With 0. Irmscher.] — Condensation of DinitriUs with p-Keio- 
carboxylic Est^'s and Unsaturated Ketones. — Condensation il incom- 
plete with ketonic esters. From diacetonitrile and ethyl aeeto- 
acetate in the presence of pyridine, there is obtained ^^cyano-^ : %-di- 
'iMihyl-i-pyridme, which crystallises in small, white needles, m, p. 280°. 
With benzodiacetonitrile in. the presence of hydrogen chloride, the 
same ester gives ^-cyayio-^-pkenyl-^-methyl-i-pyridoTie, white leaflets, 
m. p. 244° From unsaturated ketones and dinitriles, instead of dihydro- 
pyridine derivatives being produced, pyridine derivatives are obtained^ 
owing to loss of two hydrogen atoms. Benzylideneacetophenone 
and diacetonitrile yield 3*cyario-4 : ^‘diphenyl'2-methylpyridin^, which 
crystallises in needles, m. p 116°; (Ou)H 34 N 2 ) 2 jH 2 PtClg, golden-yellow 
leaflets. When heated with concentrated hydrochloric acid at 260°, 
it gives 4 : Miphenyl-2-methylpyridiTfie~^-carboxylic add, leaflets, m. p. 
264°; the corresponding amide crystallises with 1 mol. HgO, but the 
anhydrous substance, m. p. 216°. When the acid is distilled 
with soda-lime, 4 : ^-diphenyl-2-methylpyridine is produced, yellow 
needles, m. p, 166°. Potassium permanganate oxidises the acid com- 
pound to 4 : ^-diphenylpyridine-2 : ^■'dicarboxylic acid, needles, m. p. 185° 
(uecomp,). Diacetonitrile and anisylideneacetophenone with sodium 
ethoxide yield ^'CyanoA-'^-methoxypJuinylphenylS : 2-meihylpyridine, 
white needles, m. 'p. 157°. With pi peronal acetophenone, S-cyano- 

' phenyl - 4 - meihylenedioxyphenyl - 2 - methylpyridine, long, white 
IT/ o’ * pheny]-j»-tolylpropenone gives Z-cyano-i^ihenyl-^^p- 

^ y^'^'inethylpyridim, needles, m. p. 165°. Benzodiacetonitrile gives 

3^2 
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Z-cyamo-2 : 4 : crystallising in needles, m. p 2200 

y?-toludiaoetonitrile gives 3-cyano-4 : ^‘dipb^yU2~y-tol^lpyrid,ifi^^ need! * 
m. p, 185° From anisylideneacetophenone and bonzodiacetonit M 
gbhere is obtained : 3-c^a7ii>*2 : 

needles, m, p. 181 °; and from anisylideneacetophenune 

p - toludiacefconitrile, 3 - cyano - 6 -phenyl - 4 - p- methoxyphenyl - 2 - p 1 
pyridine, needle-shaped crystals, m. p. 196°. Piperonalacetopheno^ 
yields 3 -cya 7 io -2 : Q-diphenyl^i-methyleTiedioxyphenylpyridine, m. p. 2330 ! 
3 - eyano~^-pkenyl-2-p - tolyl - ^-methyUnedioxyphenylpyridi'nji cryatal’ 

lises in needles, m. p. 245° From cinnamylideneacetopheaoaB 

Z-cyam-"^ \Z-diphef>iyl-i~cin7iamylpipr^idine, needles, m. p. 184° j 2>-Guai{l 
Z-phmyl-2-p-tolyl-i-cin7iamylpyridin6, needles, m. p. 181°. BeazyL 
ideneacetone, benzylidenecamphor, and benzylidenepyrazolone react in 
a different manner to benzylideneacetophenone. 

[With W. ScHUMACHEB .] — TriooioU Deri/oativea from DinitnUi,^ 
Diacetonitrile condenses with phenyl azoimide, forming hpKenyl^. 
methyltj'iazole-i-carboxylic acid, which crystallises with m. p 

111°; the anhydrous substance has m. p. 146°. Benzo diacetonitrile 
gives i~cyano-\ : ^-diphenyltriazole, crystallising in nearly white 
needles, m. p 242°, together with 1 : ^'diphenyltriazoh-i--carhoxylm\dt 
yellow leaflets, m. p. 173°. J. V. E. ' 

Action of Methyl Iodide on 2 ; G-Substituted Pyridine, 
carboxylic Acids. Richard Turnau {Monatsh., 1908, 29, 845—852). 
— An extension of the author’s previous work on abnormal salts of 
betaines and pyridinecarboxylic acids (Abstr., 1905, i, 546). 

2-Methylpyridin6-6-carboxylic acid yields a basic hydrioiide^ 

which crystallises from alcohol 
in long needles and from water in stout prisms, turning brown above 
200°, and decomposing at 230° ; the same salt is also produced by the 
interaction of methyl iodide and the anhydrous acid. When shaken 
with silver chloride, the hydriodide yields 2 -mefchylpyridine- 6 -carboxylic 
acid and the normal hydrochloride, m. p. 201° (decomp.) (Pinner and 
Lewin, Abstr., 1900, i, 409, give 138°). 

^Methylpyridina-Z-carboxylic cldoride,' prepared by the action of 
thionyl chloride on the acid, forms slender, white needles, m. p. W 
(decomp.). 

Quinoline-2-carboxylic acid does not react with methyl iodide at 
100°, either with or without the presence of methyl alcohol. Pyridine- 
2 : 6 -dicarboxylic acid does not react with methyl iodide at 100 °, but 
in methyl-alcoholic solution gives the dimethyl ester. The author 
was unable to obtain a meth iodide of 2 -phenylcinchoiiic acid as 
described by Claus and Biittner (Abstr., 1893, i, 731). 

Nicotinic acid hydriodide is almost colourless and rather unstable; 
iRCmicotinic acid hydriodide forms slender, yellow needles, turning 
brown at 180°, and decomposing above 200 °; both these are nonnal 
salts. J* 

Electrolytic Reduction of the Indoles. Oreste Ca^^ 
(Gazzetta, 1908, 38, ii, 301 — 308 ).— Tetrahydrocarbazole, 3:d4i- 
methylindole, 2-metbylindole, and 1-methylindole can be completely 
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A ced elecfcrolytically in. an acid solution by means of lead electrodes 
by ^ porous diaphra^, but indole itself, although largely 
to the corresponding indoline, undergoes secondary conden- 
^ f’ ns or polymerisations apparently analogous to those occurring* 
^rTng the Wuction of quinoline (compare Ahrens, Abstr., 1897, i, 

^^Thus tetrahydrocarbazole yields the carbazoline obtained by Graebe 
d Glaser (this Journ., 1872, 302) ; 2 : 3-dimethylmdole gives 2 ; 3-di- 
thylindoline, the oxcdaie of which, m. p. 134°, was 

"spared ; 2-methylindole yields 2-methy] indoline ; 1-methylindole, 
l-metbyHndoUne, and indole, indoline. In the last case, a solid basic 
substance is also obtained, which is probably a polymeride of the 

li\'pothetical indolenine, CgH 4 <C — 

The electrolytic reducing action is related to the number and position 
of the alkyl groups in the pyrrole nucleus. Thus 2 : S-methylindole 
is reduced more easily than 2'methylindole, and the latter more easily 
than l-methylindole, further proof being so afforded of the great 
stability of the 1 -indole derivatives compared with the 2- or 3- 
derivatives. T. H. P, 


Reduction of Nitro-compounds with Zinc Dust and Acetic 
Acid. II- Gustav Heller and Apostolos Sourlis {Ber., 1908, 41, 
0^92—2703. Compare this vol., i, 867). — When o-nitrophenyl- 
hydroxyetbyl methyl ketone is reduced with zinc dust and 33% acetic 
acid in the cold, it yields A^-keto-^-methyl-X : ^-dihydroquinoline^ 

which crystallises from water in long, colourless, 
Ou 


-CH 


hydrated needles, m. p. 77 — 78°. After remaining over sulphuric 

acid, it loses all but 2-MethylquinoIme is formed on 

beating it with methyl sulphate. The hydrochloride ^ 
CioH 90N,HC1,JH20, 

forms small, whits rods, which darken at 190°, and decompose at 202°, 
Tlie hydriodide^ CigHgONjHI, JHgO, separates in long, cherry-red rods, 
m. p. 167° The zindcUoride* (0jgH'^ON)2HCI,ZnCl2,H2O, has m. p. 
211°. The platinickloridef (OjgHyON)^,H2PtClg,2HgO, forms lemon- 
yellow prisms, m. p. 207° (decomp.). The dichromate occurs in small, 
orange-yellow rods, m. p. 133 — 134° (decomp,). The crystallises 

in lemon-yellow, six-sided rbombohedra, m. p. 173°. When the base 
is treated with phosphoryl chloride and phosphorus pentachloride, 
4-chloro-2-methylqui noline (Conrad and Limpacb, Abstr., 1887, 680) 
is formed. This crystallises with IHgO, which is lost in a desiccator. 
^'Ktto-\ : i'dihydroquinoline-2-carboxylw acid^ prepared by oxidising the 
base with potassium permanganate in alkaline solution, crystallises in 
colourless needles, m. p. 167° (decomji.) ; on reduction with hydriodic 
acid and red phosphorus, it yields qumoline-2-carboxylic acid. When 
4-keto-2-methyl-l : 4-dihydroquinolinG is reduced with zinc dust and 
hydrochloric acid, it yields 2-methylquinoline, of which the following 
i^alts are described and some inaccurate statements concerning them 
p the literature corrected. The hydrochloride (mentioned by the 
pthor as not having previously been described, but referred to by 
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Doebner and von Miller, Abstr,, 1883, 602), colourless needlea, xa 
224® (decomp.) ; the dichromafce, yellow needles, m. p. 
metbiodide darkens at 230°, m, p. 234° (decomp.) (Doebnei j 
von Miller, Absfcr,, 1884, 184, give 195°) ; the zincichloride, colouri 
rhombohedra, darkens at 205° and decomposes at 245° ; this 
formed in the reduction of o-nitrophenylhydroxyethyl methyl keto 
and if this process is carried on with addition of 1 part of 
chloric acid, a yield of 52% of the theoretical amount of 2-methT 
quinoline is obtained. The mercurichloride of S-methylquinolma I 
m. p. 184° (Pictet and Bunzl, Abstr,, 1889, 971, give 165 5o^ ^ 
the picrate, m. p. 194°. ' 

2~MethyldiIiydroquinolinty prepared by reducing 2-methylquinoijQ^ 
with hydrochloric acid and zinc dust, forms feathery crystals m 
178° and is bimolecular. It differs from the 2-methyldihydroquinoiine 
described by Doebner (Abstr., 1898, i, 385), and the termolecakr 
compound prepared by Ahrens (Abstr., 1897, i, .370). The jtJwrofe 
forms small, dark brown rods, which sinter at 95° and decomposa at 

110° J.OC. 

Constitution of Cyanine Dyes. Eduard Vongeeichtes and 
C. Hofchen {Ber., 1908, 41, 3054 — 3062. Compare Miethe and 
Book, Abstr., 1904, i, 622, 776). — The authors are in favour of Miethe 
and Book’s constitutional formula for diethyliaocyanine iodide (ethyl- 
red). Their support is based on the following considerations: (1) 
DiethyUhlorohocyanina iodide^ obtained from the ethiodidea of 6-chloro- 
quinoline and 2-niethylquinoline, has the formula CgjjH^^NgClL It 
crystallises from alcohol in a mixture of dark reddish-violet, flat 
needles, and of green crystals resembling ethyl-red, or from chloroform 
in homogeneous, green crystals, (2) Ethyl-red is a tertiary amme, 
since it forms a meihiodide^ C24H23N2T2, which crystallises in minute, 
brown needles, m. p. about 230°. It is decomposed by solution io 
alcohol, yielding ethyl-red. (3) In the condensation of the ethiodides 
of quinoline and 2-mebhylquiiioline, the methyl group of the Utter is 
concerned, as when two hydrogen afoms of this methyl group are 
replaced by the benzylidene group or by two methyl groups, tU 
condensation with quinoline ebhiodide does not take place. 

The action of the alkali on the 2-methylquinoline ethiodide is 
supposed to give the ammonium hydroxide derivative, which is then 
transformed into the carbinol base, and this by loss of water gives the 
NEt*C*CH 

isobasejCgll^xC^ . I * which then condenses with the quinoliM 
C>Ji » Uil 

ethiodide. The presence of this grouping in ethyl-red is demonstrated 
by the formation of l-ethyl-2-quinolone by the oxidation of ethyl-r^, 
or its chloro -derivative with excess of cx)ld potassium ferricyanide 
solution. ^ ,, 

In the preparation of ethyl-red, the yield of dye is considera y 
lessened when more than two molecular proportions of potassium 
hydroxide are used for one of 2-methylquinoline methiodide an wo 0 
quinoline ethiodide. .irgo, 

6-Chloroquinoline nitrate forms colourless, glossy needles, m. p- 
the chT(matey which can be used for purifying the base, gol 
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ji ni, p, 168°, and the etModid$y 05 lIgClN,EtI, yellow plates, 

m T) 168 — 

woPropylcinchoninic acid has m. p. 160° not 146°, and a-tao- 
^pylquinoline roethiodide, Cj 3 HjuNI, m. p. 182°. 

P gYhyl red is not formed when 2-methylquinoliiie ethiodide is added 
a hot solution of quinoline ethiodide and alcoholic potash solution, 
but is formed when cold solutions are used. This indicates that l-ethyh 
2-quinoIoDe and 1 -ethyl tetrahydroquinolone, which are formed by the 
action of hot alkali on the carbinol base, cannot be intermediate 
products in the formation of the dye. 

^ Cold aqueous potassium hydroxide reacts with 2-methylquinolin0 
ethiodide, yielding a base which is soluble in ether or benzene, and the 
base appears to be a carbinol base, as it yields 2 -methylquinolin 0 
ethocbloride and water when its dry benzene solution is treated with 
hydrogen chloride, 

l.Methyl-4-quinal'done reacts with phosphorus pentachloride, yielding 
a crude product, which condenses with 2-methylquinoUne ethiodide and 
alkali to etbybred. J. J. S, 


Ponnation of 4-Oxycarboatyril from o-Nitrobenzoylacetic 
Acid. Koichi Matsubara {J. Coll. Soi. Tokyo, 1908, 25, xvii, 1 — 3). 

4-Oxycarbostyril (or 2 : 4-dihydroxyqui noline) is formed by adding 

an ammoniacal solution of o-nitrobenzoylacetic acid to an aqueous 
Bolution of ferrous sulphate to which an excess of ammonia has been 
added. W. H, G. 


Action of Acid Slaters on Quinoline Bases. Johann Sfady 
(Ber., 1908, 41, 2902 — 2907), — On heating methyl salicylate with 
2 methylquinoline at 180°, a quinaldine dye, CggHgoKj, phenol, and 
carbon dioxide are formed. The reaction is analogous to that be- 
tween alkyl salicylates and primary or secondary amines studied by 
Tingle. The dye forms microscopic, yellow prisms from benzene, 
m. p. 190 — 191° ; it dyes silk or cotton yarn similarly to quinaldine- 
yellow 3 it yields a sparingly soluble, crystalline hydrochloride and 
sulphate, and dissolves in concentrated sulphuric acid to a yellow 
solution having a bluish-green fluorescence. 

Methyl salicylate reacts with quinoline at 150°, and energetically at 
180—190°, forming a compour^, crystallising in 

minute, glistening, orange needles, which sinter at 281 — 282°, and melt 
and decompose at a higher temperature. It is soluble in water and 
alkaline hydroxides, and its solutions, particularly in alcohol or 
benzene, have a green fluorescence. E. F. A, 

Quinonoid Compounds. XVII. jneW-Quinoneimines. II. 
Hichabd Willstattee and Jean Piccaed (Ber., 1908, 41, 
3245 3252. Compare this vol., i, 475). — B.s-meri- Quinoriedimethyldi- 

momtm nitrate, N 03 -NH 2 :<^"~^:NMe 2 -N 03 ,NH 2 <^^^NMe 3 , is 
prepared by the action of nitrous gases on a solution of /)-phenylene- 
aimethyldiamine in alcohol and nitric acid, cooled by a mixture of ice 
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and calcium chloride. The leaflets are green by transmitted r l 
and show a copper metallic lustre ; the solution is red. 

Potassium ferricyanide in aqueous solution, when stirred into 
acetic acid solution of the phenylenedimethyldiamine, forms 
rectangular plates of a8-meri-^winon«iir»«M^Wvimo»ittm 
H2Fe(CN)g-NMe2:C6H,:NH,2NH3-CgH^-NMe2. 

Wurster and Schobig obtained a blue dye from tetrameth 
phenylenediamine which could only be analysed as the ferricv ^ 
(Abstr., 1880, 111). Two mfin-quinonoid compounds have^K^^^ 
obtained by the authors, the blue salt, and 

. new violet salt, + minus Hg. 

From benzidine, two w«ri-quinonoid chromates have been obtai 
the first, NH:C6H,:CeH,:NH,4NH2*CeH,-C,H,*NH2,4H2Cr0 i' 
formed when a chromic acid solution is treated at 0° with an er 
of an acetic acid solution of benzidine. It is blue, the other is brownish 
violet, and is obtained when excess of chromic acid is employed b 
has the composition : 

]SrH:C,H,:C,H,:NH,3NH2-C6H,-C,H4‘NH2,5H„CrO, 

(compare Willstatter and Kalb, Abstr., 1906, i, 996). 

The quinonoid derivatives of tetramethylbenzidine prepared h 
Willstatter and Kalb (Abstr., 1904, i, 1050) have been re-examined 
by the new titration method with stannous chloride. The formula of 
the yellow Wo-quinonoid disulphate has been confirmed; thecreen 
ffim-quinoDoid dichloride has the constitution : ’ 

NMe2Ci:C6H;C6H,:KMe2Cl,NMe2-CeH,-C,H4'NMe2,6H20. 

W. R. 


Action of Halogens and Hydrogen Halides on Phenyl- 
hydrazine. Georg Lockemann and E. Weiniger (Aer., 1908 41 
3102 — 3108, Compare Fischer, this Journ., 1877, ii, 887; von 
Meyer, Abstr., 1887, 1042 ; Stoll^ Abstr,, 1903, ii, 100). — Iodine acts 
on phenylhydrazine dissolved in absolute ether, yielding pentaphenyl* 
hydrazine t rihy dried ide, iodobenzene, and nitrogen, thus : 

ePh-KgHg + 2 I 2 - Phi + (Ph*N2H3)5,3HI + K 2 . 

Bromine acts in a similar manner, but chlorine yields only the normal 
hydrochloride. 

Pmtaphsnylhydrazine trihydriodide, (Ph*N2Hg)5,3HI, crystallises in 
thin, colourless leaflets, m. p. 137°. An alcoholic solution of the 
substance when treated with ether yields the monohydriodids, 
Ph-KaHg.HI, 

crystallising in colourless leaflets, m. p. 166°. The hask salt, 
(Ph-N2H3)2,HI, 

is prepared by passing small quantities of hydrogen iodide into an 
ethereal solution of phenylhydrazine ; it crystallises in small, colourleea 
needles, m. p. 132°. 

Pentaphenylhydrazine trihydrohromidei (Ph*N2H3)5,3HBr, is ob- 
tained as a white, crystalline precipitate, m. p. 194 — 197° Phenyl- 
hydrazine hydrobromide and the basic salt, (Ph'N 2 H 3 ) 2 ,HBr, melt at 
218° and 183° respectively. These differ from the m. p.’s recorded by 
Le Canu (Abstr., 1903, d, 778), Broche (Abstr., 1894, i, 562), and 
Ponzio (Abstr., 1906, i, 482). W. H. G. 
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Action of Nitrous Bsters on Hydi^ne, Phenylhydrazine, 
and Benzylhydrazine in Alkaline Solution. Robert Stoll^ 
(Ber>t — 2813).— -The author had already patented the 

same' process as that since described by Thiele (this vol., ii, 940) for the 
preparation of azoimide. The best yields (80%) are obtained by boil- 
alcoholic solution of hydrazine hydrate with amyl nitrite and 
sodium ethoxide. By neutralising hydrazine sulphate with aqueous 
potassium hydroxide and shaking the solution with alcohol, potassium 
hydroxide, and amyl nitrite, a 70% yield is obtained, and yields of 60% 
(of the hydrazine sulphate used) result when no alcohol is used. 
The author has also prepared wodiazobenzene salts by the action of ethyl 
nitrite on phenylhydrazine in presence of sodium or potassium 
ethoxide {compare Thiele, this vol., i, 927). The silver salt is white. 
Benzyl hydrazine when treated with ethyl nitrite and sodium ethoxide 
in alcoholic solution yields, after some days, a mixture of sodium 
azoimide and sodium dibenzyl hydrazine. J, C. C. 


Pyrimidines. XXXVII. Synthesis of 4-Methylcytosine. 
Gael 0. Johns {Armr, Chem. J,, 1908, 40, 348—355). — Of the two 
methyl derivatives of cytosine having the methyl group attached to 
carbon, the 5-methyl compound has already been prepared (Wheeler 
and Johnson, Abstr., 1904, i, 624), and the 4-methyl compound is 
described in the present paper. When 6-oxy-2-ethylthiol-4-methyl- 
pyrimidine (obtained in an 80 — 90% yield by condensing »^-ethyl- 
thiocarbamide hydrobromide with ethyl acetoacetate in aqueous sodium 
hydroxide) is heated with phosphoryl chloride, it is converted into 

^chloro-2-etkylthiolA^ethylpyrimidi7iet b. p. 


142715 mm., which, with sodium ethoxide, furnishes ^-ethoxy-2’eihyl- 
thioH-meth^lpyrimidimy P- 154720 mm. 

When 6-chloro-2-ethyIthiol-4-methylpyrimidine is heated with 
alcoholic ammonia under pressure, it yields Q-amino-2-ethylthiolA-inethyl‘ 

pyrimidine, which forms crystals with a tetra- 

hedral outline and a tendency to twinning, m. p. 115 — 116°. On 
evaporating this substance with concentrated hydrochloric acid, it 
gives 2-<>xy-^-aminO’‘4:-methylpyrimidirie {4-methyicyio$ine), 

crystallising in anhydrous, slender, brittle prisms, which do not melt 
at 310°, but decompose slowly at higher temperatures. At 24°, 
0-36 gram is dissolved by 100 c.c. of water. The mo^iohydrochloride 
forms blunt, flat prisms with a hexagonal appearance ; it sinters at 
280°, and decomposes slowly above 300° The basic hydi'ochloride, 

, , . (C5H,0N3)„HC1, 

rorms pearly scales, which do not melt at 310° The nitrate, clusters 
of blunt prisms, i\iB sulphate, (C5lIy0N3)2,H2S0^,H20, large, flat prisms, 
and the picrate, yellow ne^les, decomposing above 265°, are also 
described. C. C. 
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4-Keto*<30nipounds Pyrines, August Michaelis and F 
Enoelhabdt {Ber.f 19QB, 41, 2668 2676). ^The authors have 
prepared keto^coinpounds of the pyrines by a similar method to th&t 
used for the preparation of the azo-derivatives of antipyrine and 
thiopyrine (Michaelis and Schlecht, Abstr., 1906, i, 614), namely, by 
treating the corresponding ketopyrazolones or their chloropyrajoigg 
with methyl sulphate. In the present paper, the 4-benzoyl derivatives 
of the pyrines are described. 

4-Benzoyl-l-phenyb3-methyl.5-pyrazolon6 is best prepared by coq. 
verting l-phenyl-3-metbyl-5-pyrazolone into the 5-benzoyl derivative, 
transforming the recrystallised substance into the 4 : S-dibenzoyl 
derivative, and heating this with alcoholic potash according to Nef'g 
method (Abstr., 1892, 146). Nef (Uc. cit,) describes 4-benzoyH. 
phenyl-3-methylpyrazoione as forming yellow needles, m, p. 86*", and 
Knorr (Abstr., 1895, i, 396) gives m. p. 116—117° The authors find 
that it exists in two isomeric raoditicatious j the one separates from a 
mixture of light petroleum and chloroform in large, yellow, quadratic 
columns, m. p. 86° and the other crystallises from alcohol in asbeatos- 
like, white needles, m, p. 118°. 

CMeINMev 

i-Benzoylantipyrim, \ 0< )>NPh, prepared from d-benjjoyM- 

cBz:c — ^ 


phenyl-3-methylpyrazolone and methyl sulphate, forms colourless, 
rhombic columns, m. p. 148° Its aqueous solution gives a . red color- 
ation with ferric chloride. The hydrochloride crystallises in hexagonal 
tablets, m. p. 218° The phenylhydrazov^, C^iHjiONg^CPblN-KHPh, 
forms quadratic columns, m. p. 160°. The hydrazone, 
O^iHnON^'CPhiN-KHa, 

crystallises in hexagonal prisms, m. p. 215°; with nitrobenzaldehyde it 
gives a yellow, insoluble compound, m. p. 350° ; the hydrochloride of 
the hydrazone forms yellow, quadratic columns, m. p. 202° Tbe 
oa^fwfl of benzoylantipyrine, CuHiiONg'ClPb.N’OH, crystallises m 
long, hexagonal prisms, m. p, ^ 1^ 

l^a-Hydrox7jhenzyla'niipyriiu, prepaid 

by reducing d-benzoylantipyrine with sodium amalgam, crystallises in 
long, white, hexagonal prisms, m. p. 173° It gives a strong * 
pyrine reaction with ferric chloride, and, T IS 

h^rochloric acid, furnishes benzylideneantipyrme hydroctode 
(^orr, Abstr, 1884, 1378), which is found to have » 

OH ON 2HCJ 7HoO. Benzoylantipyrine and a-hydroxybenzy 

pSfvdo striking poisonoL efieX when 

^^-Chloro-i-henzo,jlA-ph^nyl-S-methj/^yra,okmethM 

treating the pyrazole (Michaelis and Bender, Abstr., . ’ - the 

methyl sulphate and subsequently adding prtasBium 
aqu Ju« solution, forms glistening, quadratic tablets m.^ 166 
^dlin hydroxide, it yields t-benzoylantipynne, 

hydrogen sulphide it gives ^-lenzoylihiopyrini, — / 

. . 01 '70 The 

crystalbsing in flat, quadratic prisms, m. p» 
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:^ns, CjjHjiNgS'CPhlN'NHPh, cryetalli^ in microscopic, yellowish- 
jjoedlos, m. p* 280®, and the Tnethiodide forms long, hexagonal 
''risDJ®? P' When the latter is heated, it yields 4-beDZGyl- 

S thiopyrine (Micbaelis and Lehmann; this vol, i, 691). 

CMet=::NM6v 

^.Benzoyhnilopyrine, | 3?^ Ph<[ yNPh, prepared from 5-chloro- 
UBz 

i-benzoyl-l-phenyl-S'methylpyrazole methiodide and aniline, forms 
Jark vellow, rhombic tablets, m. p, 159® ; the phenylhydrazone, 

^ Cj^HigHg-OPhlN-NHPh, 

forms long, yellowish-white needles, m. p. 178®. The methiodide 
crystallises in large, colourless or pale rose-coloured, quadratic tablets, 
m^p. 172°, and, on heating, furnishes 4:-benzoyl-\lf-anUopyrine (i-benzoyl-5- 

,)iethylanUinoA-phenyl-S-methyipyrazole)3 which 

forms hexagonal columns, m. p. 144‘5®. 

The methiodide of 5-amino-4-benzoyl-l-phenyl-3-methylpyrazole 
(Micbaelis and Bender, loc. cit,) crystallises in glistening, quadratic 
tablets, m. p. 238®. The metkochloride forms glistening, white leaflets, 
aod with aqueous sodium hydroxide gives Ai-henzoyliminopyrim 
(2 : 6’4mi'iio-ibenzo'yl'\~phenyl-2-inethyldihydropyrazole), 

CMe=NMe. 

I NH< >NPh, 

CBz=:r:C — / 

which crystallises in small, yellow needles, m. p. 155®. J. C. C. 

Piperazine Phosphates and Arsenates. A. Astruc and R. 
Bbenta {Bull. Soc. chim.f 1908, [iv]. 3, 963 — 966). — Piperazine forms 
with phosphoric acid the two salts : C^H^gN 2 ,H 3 PO.,H 20 and 

C,H,,N2,2H3P0,. 

Of these, both are acid to phenolphthalein, and the first is alkaline 
and the second neutral to helianthiu. The potassium salt, 
C.HioNs.KH^PO,, 

is neutral to phenolphthalein and alkaline to helianthin. The two 
arsenates are similar in constitution to the phosphates, and show like 
behaviour with the indicators named. The salts of the typo 
C,H,,N2,H3P0„H20 

may be regarded as analogous with di sodium hydrogen phosphate 
or arsenate, and those of the type O^HjqN 2 , 2 H 3 PO^ may perhaps be 
regarded as salts of the acid, 2HoPO.. mentioned by Giran (this vol., 
ii.686). T.A.H. 

Urazoles XIV. Beactions between Tautomeric Acids and 
Salts with Diazomethane and Alkyl Haloids. Salaijon F, 
Agree, J. M. Johnson, R. F. Brunel, 0. H. Shadingeb, and Sidney 
Nirdlingek (^er., 1908, 41, 3199 — 3236. Colnpare this vol., ii, 
163) — 1-Phenylurazole and its derivatives are moderately strong 
acids, and yield salts not markedly hydrolysed, the dissociation 
constants of which are easily determined. They also react easily 
^ith alkyl halides, and as no slow tautomeric changes occur and the 
isomeric ethers so obtained are stable, these compounds are very 
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suitable for an investigation of tautomeric pbenomena. It has w 
been proved with practical certainty that both forms of the saltg of 
1 -phenyl -4-methylurazole exist in solution, and that the alkyl 
reacts with the enolic as well aa with the ketonic anion to form 
0- and N-ethers. 


MPh-NNa- 5. 


NPh — N. + 


CO-NMe 


>CONa 


l[[Ph ^SCO” + Na + EtT 
CO-NMe-^ 


If is the alkylation constant, x the velocity of formatioa 
of the H -ether, and x' that of the 0-ether, then 

dxidt - - a; - ®')(CEtt -x~x'); 

d{x^x')fdt^K+K'{C^»-x-x'){C^,,-x-xy and KlJC^xjx^^ 
N-ether/O-ether. The ratio between the quantities of the two atabls 
alkyl or other derivatives from tautomeric substances must be 
independent of the time, and the ratio between the quantity of 
ethers and the alkylating reagent is dependent on three factors: 
(1) the relative reactivities of the tautomeric isomerides with the 
reagent ; (2) the ratio of the isomerides if these exist in equilibrium, 
and (3) the velocity of transformation of one isomeride into the other 
as soon as the equilibrium is disturbed. 

The hypotheses of Comstock, Wheeler, and Nef are discussed from 
this point of view, and considered to be erroneous. The theory 
{loc. dt) has been confirmed and extended to all tautomeric 
phenomena. It would appear that the equilibrium is established 
between the molecules of the salt, and not the anions, as the addition 
of sodium iodide to solutions of ethyl iodide and sodium urazole 
does not cause a catalytic alteration in the ratio of O-ether to 
N-ether, although the nature of the urazole salt has a laxge effect, 
Thusethyl iodide gives with the sodium, potassium, barium, and zinc salts 
of l-phenyl-4-methylurazole in a 0*3 W solution in 40% alcohol at 60^, 
velocity constants : 0*42, 0*36, 0*28, and 0-05, The sodium salt of 
l-phenyl-2-methylurazoIe yields with methyl iodide, 98% of the 
N-ether and 2% of the O-ether, whereas the silver salt gives a 50^ 
yield of both. Experiments are quoted to show that by using the 
i^tassium and silver salts of l-phenyl-i-methylurazole with ethyl 
iodide at 22° 60°, and 90°, constant values of the ratio of two ethers 
are obtained ; thus indicating that the equiUbrium in solution is not 


markedly affected by temperature. -i „ u 

The effect of solvent has also been studied; thus the silver 
with ethyl iodide at 60° gives the ratio of the two 0“®^ = “ ''r 
alcohol, 40 : 60 ; in absolute alcohol, 33 : 67 ; m acetone, 39'5 ; bU 6 , m 

’ water, 37 : 63, and in ether, 35 : 65, N to 

When different alkyl iodides are e^P'^ye'J. JLtg 

O-ether is altered. The silver salt of ® iodide 

quickly with methyl iodide to form 50% of each, and wi J 
only slowly to give 90% 0- and 10% N-ether. ^ 

Concentration has practically no effect; thus the 



ORGANIC CHEMISTRY, 


921 


, l 4 .niethYlurazole with ethyl iodide in 0*3, 0*15, 0*1, and 
J;^yg/golution8 gave the ratio 94 N- : 6 0-ether. W. R. 

Action of Hydrazine Hydrate on Ethyl Bisdiazoacetate. 
Th^wb Cubtius and Eoobn Rimble (B&r., 1908, 41, 3108—3116). 
Lin continuation of the investigation of Curtius, Darapsky, and 
nockmlihl (this vol., i, 144), the behaviour of ethyl bisdiazoacetate 
towards hydrazine has been studied. It is found that the carbethoxy- 
g Qf ethyl bisdiazdacetate are attacked by hydrazine hydrate, 
the nrsfc compound formed being ethyl bisdiazoacetate hydrazide, 
which is acted on by further quantities of hydrazine, yielding bisdiazo- 
^tic acid dihydrazide. In this respect, ethyl bisdiazoacetate behaves 
like ethyl terephthalate j in both compounds, the carbethoxy-gronps 
occupy 1 • 4-positions. 

Ethyl bisdiazoacetate hydrazide is converted by nitrons acid into 
ethyl tetrazinedicarboxylate azoimide, and the dihydrazide into 
tetrazinedicarboxylic acid diazoimide. Ethyl bisdiazoacetate is most 
readily prepared by the action of diazomethane on an ethereal solution 
of bisdiazoacetio acid. 

Mihyl bi8dicizo(iC6tciti6 hyd/fctzi^Cf COgEt'C’^^^^^jg^^’C'CO’NH'NHg, 

prepared by the action of hydrazine hydrate on ethyl bisdiazoacetate 
in alcoholic solution, crystallises in small, soft, pale yellow needles, 
m. p. 228—231° (decomp.) ; the hydrochloride, CgH^jjOjNgiHCl, crystal- 
lifies in slender, golden-yellow needles, m. p. 212°. The corresponding 
mthyl ester, CgHgOjNg, has m. p. 211°. The following derivatives of 
the ethyl ester are prepared by shaking its solution in dilute hydro- 
chloric acid with the aldehyde or by heating the hydrazide with the 
ketone : the hmzylidene derivative, 

C02EfC<^^[;^2^C-C0-NH-N:0HPh, 

is obtained as a yellow, crystalline powder, decomposing at 233 — 234° ; 
the i^^tkoxyb&nzylidene derivative, sinters and melts at 

237°; the propylidejie derivative, C02Et-C2H2N^*C0*NH'N!CMe2, 
crystallises in slender, pale yellow needles, m. p. 115°; the a-phmyl~ 
tthylidene derivative, Cj^HjgOgNg, crystallises in small, glistening, pale 
yellow n^dles, m. p. 182 — 185°; the acetyl derivative, 
C02Et*C2H2l!74*C0-NH*NHAc, 

prepared by acting on the hydrazide with acetic anhydride, forms a 
yellow powder, m. p. 166° 

Ethyl ktrazimdicarhoxylate azoimide, pre- 

pared by treating a solution of the hydrazide hydrochloride with 
sodium nitrite, crystallises in violet-red leaflets, decomposes when 
heated, and liberates 2 mols. of nitrogen when its alcoholic solution is 
boiled. 

Biidiazcacetic acid dihydrazide, 

N-H,'NH-CO-C<^“^>C-CO-NH-NHj, 

obtained by the action of a large excess of hydrazine hydrate on ethyl 
bisdiazoacetate, crystallises in golden-yellow spangles, m. p. 265 — 275° 
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(decomp.); the hydrochloride, C4H80aNg,2HCl, and dihenzylii^ 
derivatWe, OsH,N,(CO-NH-N:CHPh)„ a yellow powder, m. p. 

290°, were prepared and analysed. „ „ \ 

Hydrazine hisdiazoaceiate, C3HgN4{C02'N2H6)2, prepared by addicg 
hydrazine hydrate to an alcoholic solution of bisdiazoa^jetic aci|, 
crystallises in small, yellow needles, 

kyd^ogm Uedi^zoacetate,GO^n^Q^^^,'^ 0 ^^^,, prepared by adding 

the acid (1 mol.) to the neutral ammonium salt (1 mol.), crystalligeg 
in orange-red needles, m. p. 192°. ^ the are obtmned: 

sodium hydrog&n hisdiazoacetate, needles, 

and potassium hydrogen hisdiazoacetate, C4H5U4IN ifanwm hisdm^ 
acetate, aH204N4Ba,2H20, is obtained as a yellow precipitate by 
adding barium chloride to an alcoholic solution of the acid. Attempi* 
to prepare acid barium and silver salts were unsuccessful. 

^ ^ W. H. G. 

,/r-Diazoacetic Acid. Eknst Mullbb (Ber., 1908, 41, 3U6~-3i3(,|. 
continuation of the investigations by Uurtiua, Darapsky, 
and Muller (compare Abstr., 1906, i, 939 ; b 21, 2 62, 359, 450, 
451) When ethyl diazoacetate is treated with a concentrated 
aqueous solution of potassium hydroxide, it is converted into a 
tripotassium salt of ^-diazoacetic acid, 

CO,K-C<^;^“>CK-CO,K; 

the formation of this salt is greatly accelerated hy the presence of 
ethyl alcohol. It is converted by dilute acetic acid into the dipobaasium 

salt, a)2K*C<^— ^>C!H-C02K, which, with glacial acetic acid, yields 

the potassium hydrogen salt, CO^K-C^^^—j^^CH'COgH. That the 

latter has this constitution follows from the fact that it yields a 
nitroso-derivative which undoubtedly has the constitution 
CO.K-C<^;:^g>C-NO. 

Potassium .A-diazoaeetate is hydrolysed by boiUng acids, yieldisg 
glyozylic acid (2 mols.), hydrazine (1 moh), and nitrogen (1 molj 
® ^^.Diazoacetieacid has not yet been isolated but “ 
o! the acid is obtained by treating the lead salt 
sdXde; the yellow solution thus obtained has a 
reaction and gives the reaction characteristic of the f series, namey, 
eTOlution of nitrogen and formation of hydrazine and glyozylic aeil 

I. »«U17 bj - ™' 

1906 i, 939), potassium i/<-diazoacetat6 is converted o y ^ 

Z ’vo’uJm bisdiazoacetate. The formation of P— mjisd« 
acetate from potassium diazoacetate observed y . 

Lehmann (Abstr., 1901, i, 078) must therefore take place g 
intermediate j/f-diazoacetate. _^fafo converted by 

An aqueous solution of potassium i/f-diazoac • carboxyl ‘te y 

brominVinto potassium hydi'ogen bromodihydrotetrazmedicarbo j 
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«lwavs obtained with |HBr, and probably has the formula 

co,k-c<5— £>c.co,h.,hb,, 

since it is ^^iso formed by the fiction of bromine on potassium bisdiazo- 
acetate, and is reduced by hydrogen sulphide to bisdiazoacetic acid. 
^11 attempts to remove the ^HBr lead to the decomposition of the 
substance ; thus it is converted by an aqueous solution of potassium 
acetate into potassium tetrazinedicarboxylate, and by sulphurous acid 
into tetrazinecarboxylic acid. 

j^potat&ium ijf -diazoacetate, C 4 ^H 04 N^Kg, 2 H 20 , is obtained as a pale 
yellow precipitate, which becomes brownish-yellow when exposed to 
light; the dipotassium salt, C^HgO^N^KgTHgO, as a lemon-yellow 
precipitate ; the potassium hydrogen salt, 04 H 304 N^K,H 20 , avS a bright 
yellow precipitate ; the silver salt, C^HO^N^Agg, and lead salt, 

as yellow precipitates by adding silver nitrate or lead acetate to 
aqueous solutions of the dipotassium salt. Dipotassium ammoniumi 
^rdiazoacetote, 04 H 04 N^K 2 NJT 4 , is obtained as bard, yellow leaflets 
by saturating a cold aqueous solution of the potassium salt with 
aDQinonia. 

Potassium hydrogen hromodikydrotetrazinedicarhoxylate, 
C 4 H 204 N 4 BrK,JHBr, 

forms a brick-red powder ; it is converted by an aqueous solution of 
potassium acetate into potassium tetrazinedicarhoxylate, C 4 O 4 N 4 K 2 , a 
violet-red precipitate, which yields with acetic acid the scdt, 
O^HO^N^K.lAc'OH, 

obtained as an orange powder ; the latter loses acetic acid 90°, 
yielding potassium hydrogen tetrazinedicarhoxylate, a 

carmine-red powder. 

Ethyl tetrazinedicarboxylate, C 2 N 4 ( 002 Et) 2 , is prepared by the action 
of nitrous gases on an ethereal solution of ethyl bisdiazoacetate ; 
it crystallises in long, purple prisms, m. p. 105 — 106° (decomp.). 

Potassium nitrosodihydrotetrazinecarboxylate, C 02 K-C 2 HglSr 4 ''N 0 , is 
obtained by adding acetic acid to an aqueous solution of potassium 

diazoacetate and nitrite as a bright yellow precipitate, m. p. 170° 
(decomp.). It is converted by hydrogen sulphide into a sulphur 
dioxide additive compound oipotaseitm 1 : 2-dihydro-l : 2 : 4 : 5-tetrazine- 
^■carboxylate, obtained as a pale yellow, crystalline substance. A 
strong aqueous solution of this substance, when treated with sulphuric 
acid, yields 1 : 2-dihydrO'l ; 2 : 4 : b-tetrazine-Z-carhoxylic acid, 
02H3]Sr4-C02H,H20, 

which crystallises in glistening, yellow scales, m. p. 93 — 105° 
(decomp.). When heated at 60 — 70° for forty-five minutes, it is 
converted into l-amino-3 : 4 triazole (compare Billow, Abstr., 1906, i, 
5^05; 1907, i, 99). ^ ^ ' W. H. G. 

So called Ethyl isoDiazoacetate. Theodor] Curthjs, August 
mttAPaKY, and Ernst Muller {Ber., 1908, 41, 3140—3160). 

statement of Hantzsch and Lehmann (Abstr., 
1> 1 , 678), the compound described by these authors as ethyl 
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potassioModiazoacetate, CK)2Et*C^^^ when treated with dilute 

liberates nitrogen; the solution is then found to .contain etli i 
glyoxylate (2 mols.) and hydrazine (1 mol.). If the solution ig ^ 
for some time, the ethyl glyoxylate is hydrolysed, and the glyoxvP 
acid reacts with the hydrazine, yielding ammonia and oxalic acir 
It is therefore evident that the compound is not ethyl potassioijo^ 
diazoacetate, since this substance when hydrolysed would yield onl 
ethyl oxalate and hydrazine. The compound prepared accordiug ^ 
the directions of Hantzsch and Lehmann is shown to have^the 

composition C02EfC<^'£^>CK-C02Et,K0Et; that is, it i, 


additive product of potassium ethoxide with potassium dUiAvl 
ijr-diazoacetate (compare Miiller, preceding abstiaet), which, whet 
hydrolysed decomposes, thus: C2H2N4(C02Et)2 2OO2Et*CH0+ 
NjH^ + Ng. An aqueous solution of this substance, contrary to the 
statements of Hantzsch and Lehmann {loo. <n^), yields with silver 
nitrate the silver salt, CgHjjO^N^Ag.JAggO, obtained as a greenish-black 
precipitate, and with mercuric chloride a dense, yellowish-brown 
precipitate of a complex mercury salt. The potassium salt is 
converted by an aqueous solution of potassium Jiydroxide (1 : 1) into 
potassium t^-diazoacetate (compare Muller, loc, cit.). 

Sodium diethyl ij/diazoaGetatej CO2Et*O2HN^Na‘CO2Et,Na0Et, 
described by Hantzsch and Lehmann as ethyl sodioModiazoacetate, 
COgEt'CNaNg^HgO, is best prepared by the action of sodium 
ethoxide, prepared by EriihPs method, on ethyl diazoacetate. 

The substance which separates as an oil when an aqueous solution 
of either of the above salts is treated with dilute acids could not be 
purified, and all attempts to prepare derivatives were unsuccessful. 

W. H. G. 


Products of the Transformation of Ethyl Diazoacetate 
under the Influence of Alkalis. Theodor Curtius, Augost 
Darapsky, and Ernst MOller { Ber ,^ 1908, 41, 3161— 3172).— A 
summary of the results obtained during the investigation on the 
behaviour of ethyl diazoacetate towards alkalis (compare Curtius, 
Darapsky, and Miiller, Abstr., 1906, i, 939; 1907, i, 21, 262, 359, 
450, 451, and preceding abstract ; Muller, preceding abstract). 

W. H. G. 


Bthylenediguanide. Emil Dittlrr (Monatsh.^ 1908, 29, 
645 — 652). — Whilst monoamines form additive compounds (the mono- 
substituted diguanides) with dicyanodiamide, Ziegelbauer observed 
(Abstr., 1897, i, 142) that the action of o-phenylenediamine on 
dicyanodiamide leads to the formation of ammonia and o-phenylene- 

diguanide, detominiDg 

if this formation of a di substituted diguanide is a general ^action of 
diamines, the author has studied the action of ethylenediamine on 
dicyanodiamide, and has found that here, also, the reaction leads tot e 
formation of ammonia and a disubstituted diguanide. 
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?, formed by the action of 


jj^ylenediamiae on dicyanodiamide at 80—150° is isolated as the 
svlphixiB of the copper derivative, (C4HsN5)2Gu,H2S0^,3H20, which 
^parates in rose-red, microscopic needles, and dissolves sparingly in 
water, but readily in aqueous alkalis, forming red solutions. The 
hjdroi/en mlphiite, C 4 H 3 N 5 ,H 2 S 04 , forms hygroscopic, white needles, 
aud <^ives characteristic reactions with nickel, cobalt, gold, and 
platimnn salts, and with chromic, picric, and picrolonic acids. The 
lulphat'^, hijdrogen chloride, C 4 HgN^ 2 HCl, chromate, 

{V and picrolonate, C 4 HgNj,,CioH 305 lSr^, are described. 

The iree base, liberated from the sulphate by cold baryta water, is 
obUined as a syrup, which decomposes above 150°, yielding complicated 
products. The action of boiling baryta water on the sulphate, on the 
other hand, leads to the formation of ethylenediamine. G, Y. 


Aromatic Monatomic Cyanamidea. Paul Pierron {Ann. Chim. 
Fhys., 1908, [viii], 15, 145 — 278). — Mainly a resume of work already 
published (Abstr., 1905, i, 125; 1906, i, 772 ; 1907, i, 121); the 
following compounds are described for the first time : \l/-cumylcyan~ 
CgHgMeg’NH'CN, colourless prisms, m. p. 126°; carbamide 
and the benzoyl derivatives melt at 237° and 94° respectively ; p-torfo- 
phenylcyanamide, CgH^I'NH'CN, m. p. 110°, and the carbamide, m. p. 
244°; benze7ieazo-m-ethoxycyananilide, CN*NH‘CgH 3 (OEt)'N!NPh,m. p. 
Bl— 82°; and the following corrections in melting points are recorded : 
the benzoyl derivative of benzeneazo-;)-cyananilide has m, p. 191°, and not 
161°; benzeneazo-m-tolylcarbamide has m. p, 186°, and not 152°, and 
benzeneazo-p-cyano-o-ethoxyanilide has m. p. 120°, and not 121° (com- 
pare Abstr., 1906, i, 772), 

With the view of preparing the corresponding dieyanamides and 
their derivatives, the author has examined the behaviour of the 
phenylenediamines with cyanogen bromide. 

i m-Phenylenediamine yields m-phenylenedicyanamide, CqH^(NH‘CN) 2 , 
in. p. 205—207° When heated rapidly, it condenses with diazobenzene 


fchloride to yield the following products: (1) henzemazo-m-phenylem- 
iicyana/tnide, CgH 2 (CN'-NH) 2 (N:NPh) 2 , m. p. 250—252° ; (2) m-his-keto- 
t-pkenylhenzoiriazme {dibenzeneazodicarbo7iyl-ia~phenylenediamine) 

I NPh-K. ^ /N-NPh 

i nn— > 


p. p. 310°; (3) henzerieazo-m’phenylenedicarbamide) 


[ NPh:N-CgH3(jSlH-CO-i^H2)2, 

p- p. 238 — 240°; (4) imino-m-cyanamido-^-phenylbenzoiriazine 

p^^^neazoaminocarbonylaminophenylcyanaTnide ; iminocarbonylcyano- 
L N^»YPh' 

^ysoidim), m. p. 200° when heated 

when gradually heated ; the hydrochloride has 

Woyammimphenykarhamide, CN-NH-CoH.-NH-CO-NHj, m. p. 
I 5 has a pronounced sweet taste, and condenses with diazobenzene 
puon e to form kelo-m-cyanamido-^-phenylhenzoiriazine {benze^ieazo- 
VOL. xciv. i. Q « 
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(MThonyl-m-amidocyananilide \ carh(mylcy€mochry8(iidvnf^^ 

m, p, 258°; the corresponding oar has m. p. 300°, and, on reductio 

it yields heto-m’Oyanamido~2^ph€nyldihydrohenzotHazine{dihydTocaThm^l 

eyarwohrysoidine ) , ON • H • ^ I?’ “• p- 

m-Cyanoaininoticetanilidef CN’NII'C 0 H^*NHAc, m. p, 205—207^ 

condenses with di a zo benzene chloride to form henzeneazoaceUmido 

cyananilide {aGetylcyanochrysoidine)^ ON* N H * CgH 3 (N Ac)IN ‘K {{pu 
m. p. 246°; cycmockrysoidin^ CN*NH*CgHg{NH)IN*NHPh, hag m 
186°, and the benzoyl derivative has m. p, 233°. 

In the case of j^-phenylenediamine, the dicyanamide derivative could 
not be isolated in the pure state ; '^^■oyarmminophenylcaThamide 
CN-NH-CgH^-NH^CO-NHj, 

has m. p. 255° and does not form a stable compound with diazobenzene 
chloride. 

o-Phenylenediamine does not form cyanamide derivatives, but yields 

o-phenyhneguanidine, m. p. 222 °, when treated 

with cyanogen bromide ; the benzoyl derivative has m, p. 236° ; it is 
converted into imirudicarhonyl-o-phenyleneguanidim^ 

by the further action of cyanogen bromide, and the same compound is 
obtained by the action of cyanogen bromide on o-phenylenediamlne in 
the presence of sodium hydrogen carbonate, or by the condensation of 
o-phenyleneguanidine with biuret. 

/?<Naphtbylcyanamide condenses with diazobenzene chloride to 
tormimino-^-p^nylnaphthatriazine{henz€neazoiminocarhonyl-^mphth^l- 
N’NPh 

amine), compound is 

obtained by the action of cyanogen bromide on benzeneazo /^-n^phthyl- 
amine; the hydrochloride, m. p. 330°, and the dichromate have been 
prepared. When the base is treated with acids, alkalis, or benzoyl 
chloride, it is converted into k 0 to- 2 "phenylnaphthatriazine, 

N-CO 


^ 10 ^ 6 '^^. 


NPh 


(compare Goldschmidt and^Rosell, Abstr., 1890, 614; Busch, Abstr., 
1900, i, 59 ), and, on reduction with stannous chloride, it yields tJie 
hydrochloride of imino- 2-phenyldihydronaphthatriazinef 
NH‘NPh 

m. p. 242—245'’. 

Azo-compounds of Salicylic Acid. EocfcNE Gbandmougw mJ 
JuLiBN Guisajj (Chem. Zentr., 1908, ii, 310—311; from ■ 
Madges Colorandi, 1908, 12, 129-137, Compare Abstr., IW/, , 
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gg7) ^When aminosalicylic acid and ;?-phenylenediamine are reduced 
by means of sodium hydrogen sulphite in hot aqueous solution, 
Iniirohmzffneazosalkylic acid, m. p. 266° is formed. 

XQ^.^oluen/^azosalicylic acid is a yellow, crystalline substance, 
m. p. 208°; compound, m. p. 155°. ^-Tolueneazosalicylic acid 
forms yellowish-brown needles, m. p. 214° ; the sodium salt is known as 
flavazole, and the ace^y^ compound, CJi6^i4^3^2’ yellow crystals, 
m, p. 159-5° m-NitrotolueneazosaUcylic acid, prepared 

from diazotised wi-nitro-^-toluidine and salicylic acid in alkaline 
solution, forms yellow needles, m. p. ^42°; the acetyl compound, 
C HjgOgNg, large, yellow crystals, m. p. 171°. 

Q^^Htrotolumeazosalicylic acid, prepared in like manner, crystal- 
\ise>> in brown needles, m. p. 210°, which, when reduced with hydrogen 
sulphite, form a triazole compound ; the acetyl compound crystallises in 
brownish -yellow needles, m. p. 180°. ^-AcetylaminohenzeTieazosalicylic 
acid, Ci5Hig04N3, forms a brownish-yellow, crystalline powder, m. p. 
:i45° (decomp.) ; the diacetyl compound, yellow needles, m. p. 200° 
(decomp.). When this is treated with strong sulphuric acid, p-awiwo- 
hmzmeazosalicylic acid, NH2*CgH4-lSr2'CeHg(OH)*COgH, is produced, 
which forms a grey, crystalline powder, m. p. 230° (decomp.), and 
gives with carbonyl chloride the diaminodipbeny] derivative of carb- 
amide, C0[NH'CQH4'N2’CgH3(0H)‘C02H]. ^-Hydroxyhenz^neazosali- 
cylic acid, prepared by the diazo-reaetion from ^amino- 

ben zeneazosalicy lie acid, or from jo-ami no phenol and salicylic acid, or 
from aminosalicylic acid and phenol, crystallises in brown needles, 
m. p. 236° p-Ethoxybenzemazosalicylic acid, prepared 

from diazotised phene tidine and salicylic acid, is a green, crystalline 
powder, m. p. 208°; the acetyl compound, yellow crystals, m. p. 
158'5°. m-Carhoxyhenzeneazosalicylic acid, 

C02H-C,H4-N2-CgH3(0H)‘C02H, 

prepared from zrt-aminobenzoic acid, has m. p. about 280° (decomp.). 
o-Carboxyhenzeiieazosalicylic acid, from anthranilic acid, forms yellow 
crystals, m. p. 219° (with sublimation). mSulphobenzeneazosalicylic 
acid, prepared from metanilic acid, gives a crystalline sodium salt 
of the composition Na‘C^gHg0gN2S,3H20. When diazotised nitro- 
aniline and diazotised 2-naphthylamine-7-sulphonic acid act on salicylic 
acid, some tris-azo-compound and phenol-bis-azo -compound are found 
together with the bis-azo-derivative. J. V. E. 

Aromatic and Aliphatic zaoDiazo-compounds (zaoAzotates) 

from Hydrazines. Johannes Thiele (Ber., 1908, 41, 2806 2811). 

—-When phenylhydrazine is treated with an alkyl nitrite and alkali, 
It IS smoothly converted into the corresponding metallic salt of iso- 
diazobenzene, nitrogen monoxide being formed at the same time. In 
he well-koown production of diazonium salts from phenylhydrazine 
^ 3 and nitrous acid and from nitroso phenylhydrazine, the author 
as een able to show that nitrogen monoxide is formed here also, and 
e considers that the process involves the intermediate formation of 
ini rosohydrazines, K'N(NO)*NH‘NO, or the alkali salts of their 

u omerides. It is probable, also, that in the interation of hydrazine 

R r 2 



928 


ABSTRACTS OF CHEMICAL PAPERS. 


and nitrous acid (Dennstedt and Gohlich, Abstr., 1898, ii, 
dinitrOBohydrazine is forcoed, which, with the possible intermediate 
formation of a compound N^'NO, may decompose according to the 
equation : KO'NH‘NH-KO = N^O + Ng + H^O. Further, azoimide and 
nitrous acid decompose, thus : NgH + HN Og - + HgO, so that 

for each molecule of nitrogen monoxide formed in the above reaction 
one molecule of azoimide is lost, , , ^ 

Nitrosophenylhydrazine forms salts with bases, and, on heating itg 
solutions in indifferent solvents, it decomposes into aniline and nitrogen 
monoxide; moreover, it djes not form nitrosohydrazonea with 
acetaldehyde or henzaldehyde, and it is sugges^ that its constitu- 
tion may be represented as CgH^'NH^NH'NO, or the tautomeric 


expression. , ^ . j.- , 

Nitrosobenzylhydrazine gives the first two reactions, but gives the 

normal hydrazone with henzaldehyde, so that the symmetrical formula 
CH Ph*NH-NH*NO cannot be assigned to it. Benzylhydrazine abo 
giv^ the corresponding wodiazotate, and, as this may be regarded as 
belonging to the aliphatic series, it is termed sodium benzylimazoiak, 
C H •CH 'NlN-ONa. This compound, which forms white needles, 
resembles sodium benzeneisodiazotate in its reactions, except that it 
cannot be converted into a diazonium salt and does not yield azo-djes; 

with acids, nitrogen is evolved. 

glodium benzeneisodiazotate, prepared by adding ethyl nitrite mixed 
with ether to a cold mixture of phenylhydrazine, sodium methoxide, 
and ether, gives, in aqueous solution, with ferric chloride a brown, 
with capper sulphate a blackish-violet, and with mercuric nitrate 
a white, precipitate. Sodium ;>-nitrobenzeneisodiazotate and sodium 
benzylisoazotate give similar reactions. 

An aqueous solution of nitrosophenylhydrazine gives with ferric 
chloride a transient violet coloration, with copper acetate a precipitate 
followed by reduction, and with mercuric nitrate a yellow precipi- 
tate sparingly soluble in dilute nitric acid. The sodium salt, 
0 H ‘N HOKa, obtained by adding sodium methoxide to the ethereal 
Bolutionl is white ; with water, nitrosophenylhydrazine is regenerated, 

Nitrosobenzylhydrazine gives with copper acetate a pale precipitate 
soluble in dilute acids, which reddens on warming. With mercune 
nitrate, a yellow precipitate, soon turning white, Produce , 
which is sparingly soluble in nitric acid. The sodium 
CyHgNg-ONa, resembles that of mtrosophenylhydrazme. d. t. u 

Hydrolysis of Legumelin from the Pea (Pis™ 

Thomas B. Osbobne and Fsedebiok W. Hetl (J. Bwl. 

197— 206 ).-LeguTneliu is the albumin which occurs m many 
leguminous seeds. The following table compares the perccntege 
hydrolytic products in legumeUn and leucosin, the albumin 
wheat : 
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Glycine 

ilanine 

Valine 

f.eucine 

Proline 

phony hilan me 

As(i!ir:ic acid .. 

Tryptop^^^i^ 

fstiiiiated. 


Legumelin. Leucosin. 


Legumelin. Loucosiu. 

... 0*50 

0*94 

Glutamic acid 

... 12-96 

6*73 

... 0-92 

4 45 

Tyrosine 


3*34 

5*94 

2*83 

2*75 

V41 

... 0*69 

0*18 

Arginine 

.... 

.... 5*45 

... 9*63 

11-34 

Histidine 

.... 2*27 

... 3*96 

3'IS 

Lysine 

.... 3 03 

... 4-79 

3-83 

Amiuouia ... . 

.... 1-26 

... 4*11 

3*35 

Total 

.... 61T5 

50-53 

is present 

in both ; serine and 

cystine 

were not 


W. D. H. 


Hydrolysis of Vioilin from the Pea (Pieum sativum). 
Thomas B. Osbokne and Fredeeick W. Heyl (/. Biol. Chem., 1908j 
6. 187—196). — ViciUn is a globulin occurring in the pea, horse-bean, 
and lentil. It differs from legumin in containing more carbon, less 
nitrogen, and much less sulphur. It contains the smallest proportion 
of sulphur yet found in any protein (0*1 — 0 •2%), The following 
table compares the percentage of hydrolytic products of the two 


jToteins : 

Yicilin. 

Legumin. 


Viciliii. 

Legumin, 

Glycine 

... 0*0 

0*38 

Cystine 

.... not determined 

Alanine 

... 0-5 

2*08 

Oxvproline 

,, 


Valine 

... 0T5 

? 

Tyrosine 

.... 2*38 

1 *55 

I.eiicine 

... 9*38 

8-6o i 

Arginine 

. .. 8*81 

U-71 

Proline 

.. 4*06 

3-22 

Histidine 

.... 2*17 

1*69 

[’lienylalauiue 

... 3*8*2 

3-75 

Lysine 

5*40 

4-98 

Aspartic acid ... 

5-30 

5*30 

Ammonia 

.... 2*03 

2*05 

iJlutamic acid... 

... 21*34 

16-97 

: Tryptophan ., 

, ... present 

present 

Serine 

1 

0*53 

Total . , . . 

.... 65*44 

w. 

62*22 

D. H. 


Applicability of the Laws of Amphoteric Electrolytes to 
Serum Globulin. T. Brailsford Robertson {J. Biol Chem.y 1908, 
5, 155 — 162). — Polemical against H. Lunden {ihid,^ 267). 

W. D. H. 

The Swelling of Fibrin. Martin H. Fischer {Pfliiger's Archivy 
1908, 125, 99— no. Compare Abstr., 1907, i, 1095).— Fibrin swells 
Lore in acids than in distilled water ; various acids produce this effect 
setter than others ; for instance, hydrochloric acid is the most and 
iulpburic acid the least effective of those investigated. The amount 
>f swelling is dependent on the concentration of the acids. Alkalis 
dso cause fibrin to swell in various degrees in proportion to the 
!oiicentratiou. Beyond a certain point in the case both of acid and 
tUali, tho swelling decreases. Alkalis produce more swelling than 
icids of the same strength. The addition of salts lessens the swelling, 
Is also do non-electrolytes (urea, sugar, tfec.). The taking up and 
[iving out of water is a reversible phenomenon. W. D. H. 

-1 of Zein in DiflPerent Solvents. Gino Galkotti and 

Giampalmo Ch^m. Ind. KolloidSy 1908, 3, 118—126).— 

jein (a protein which occurs in maize) is insoluble in water and 
B a cohol, but is readily soluble in a mixture of them. The 
maximum solubility is observed with 60% alcohol. The solutions 
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in alcohol stronger than 45% are clear and mobile, those in weake 
alcohols are turbid and viscous. The addition of xylene, ether 
or light petroleum does not precipitate^ zein from these soliitioQa 
unless enough is added to form a second liquid phase. 'The solubility 
curve for mixtures of chloroform and 85% alcohol is found to possess two 
maxima, one about 16% and the other about 54% of chloroform, Xhe 
solubility of zein in mixtures of water, alcohol, and acetone is very 
thoroughly studied, and the results represented by a diagram. Xbe 
mixtures containing acetone dissolve less zein than the correspondiucr 
mixture of water and alcohol. The two series of solutions (clear and 
easily filtered — turbid and not readily filtered) are also found in the 
acetone mixtures. Zein is insoluble in all the pure solvents tried. 

T.E. 


Another Method of Measuring Large Molecular Masses. 
William Sutherland (Phil. Mag,^ 1908, [vi], 16, 497— 512).— From 
a relationship, previously deduced by^ the author, between the 
molecular conductivity, the concentration, the viscosities of the 
solvent and solution, the mass of the atom of hydrogen, the dielectric 
capacity of the solvent, aud the dissociating force which causes 
complete ionisation, the author has deduced the molecular masses of 
globulin and casein. The globulin ions produced by hydrochloric acid 
in aqueous solutions are found to be bivalent, and their molecular 
mass about 10,000. The molecular mass of the casein ion ia given as 
2606. On the assumption that the casein ion is bivalent, this result 
agrees freely well with the value 1135 obtained by Laqueur anil 
Sackur for its equivalent weight. H. M. D. 


Influence of Temperature on the Solubility of Casein in 
Alkaline Solutions. T. Bbailspord Robertson (J. Bid. Chm., 

1908 5, 147 154). — The solubility of casein in alkaline solutions h 

increased at temperatures over 40° This fact is not in harmony with 
the view that heat increases the degree of hydrolytic dissociation of 
solutions of the caseinates. Osborne showed that heating increases 
the alkalinity and electrical conductivity of caseinate solutions; it is, 
therefore, suggested that the influence of heat on proteins consists, 
among other things, of shifting equilibria of the type ; 

HX-OH + HX-OH HXX-OH + HgO 
in the direction of higher complexes, and that heat coagulation is a 
result of repeated condensations of this type. The solubility ot 
casein in solutions of various concentrations of potassium hydroxide, 
lithium hydroxide, and calcium hydroxide at various tem^rakr^ is 
given. 


Products of Hydrolysis of Casein. ^ 

(Monatsh., 1908, 29, 791-798. Tsembto 

Xbstr., 1907, i, 1095).-ln the products hydrolys.s o 
hydrochloric acid, three substances occur, which the 

of leucylvalylimide. The one is 

second is weakly rotatory, and the third is practica y • 

not yet certain whether these compounds are pure or mixtures. 
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Xhe etber-alcolioUc extract of the hydrolysed casein, on distillation, 
|gft a residue which was esterified wd distilled in a vacuum ; three 
fractious were collected up to 115® ^d the residue on extraction with 
alcohol gave a substance, CijHgoOgNg, sintering at 283° m. p. 289°, 
f ] - 53 0° (Abderhalden and Funk give [ajo - 44*27°). 

^“^Xhe mother liquor from this yielded a substance, 
forming needle-shaped crystals, m. p. 250°, [a]^ - 17-6° The alcoholic 
extract from which the first substance was obtained yielded, with light 
petroleum, a third substance, 0^2112002^2, forming crystals, m. p. 275°. 
The mother liquor from this gave leucine, and amines of the composi- 
tion of butyl- and amyl-amine. After separating the leucine, the 
solution furnished a basic aurichloride, P- f95° 

(decomp.), the corresponding hydrochloride of which crystallises only 
in a vacuum, and a platinichloride, {C5Hi3N)2,H2ptOIf., large, yellow 
leaves, m. p. 210° (decomp.) ; the corresponding hydrochloride crystal- 
lises more readily than that prepared from the aurichloride, and both 
^ive the carbamide reaction. J, c. C. 

Formation of Thymine by Heating Intestinal Nucleic Acid. 
Katsuji Inouye {Zeitsck. physioL Chem., 1908, 57, 313). — If nucleic 
acid (from the intestines) is burnt, a white material collects on the 
walls of the tube. This was collected and identified as thymine. 

W, D. H. 

Pyrimidines. X. Action of Diazobenzenesulphonic Acid on 
Thymine, Uracil, and Cytosine. Treat B. Johnson and Samuel H. 
Clapp {J. Biol. Chem., 1 908, 5, 163 — 172). — Thymine, uracil, and cytosine 
all give, in the presence of alkali, a red solution with dia zo benzene - 
Kulphonic acid. The colour given by thymine is most intense. Substi- 
tution in position 3 in the pyrimidine ring prevents the formation of a 
red colour, and the absence of this colour reaction in nucleic acids 
(Burian) indicates that thymine, and probably also cytosine and uracil, 
are linked in nucleic acids at position 3. Whether the pyrimidines 
are linked to phosphorus, a carbohydrate complex or otherwise, is not 
yet settled. \V. I). H. 

Cleavage Products of Nucleic Acid. Phcebus A. Levene 
{Zeitsck, physiol. Che7)u, 1908, 57, 154 — 156 ; Hermann Steudel, ibid., 
157—160). — Polemical between the two authors, mainly in reference 
to priority. ’W. D. H. 

Inosio Acid. Phcebus A. Levene and Walter A. Jacobs (Ber., 
1908, 41, 2703 — 2707). — When hydrolysed with 5% sulphuric acid 
and the products isolated by means of their barium salts, iuosic acid 
furnishes a complex phosphoric acid, of which two barium salts were 
analysed. The one, (CgHgOgP)2Ba3, is amorphous, has [a]n + 4'4° and 
reduc^Fehling^a solution on heating, and the other, C5H.^0^PBa,5H20 
? ki- forms buijdles of needles and readily reduces 

ehiing s solution. By hydrolysis of inosic acid with 5% potassium 
y roxide, 30% of the original phosphoric acid is eliminated. The 
cone usion is drawn that in inosic acid the carbohydrate forms a 
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glucophosphoric SiCid ■with, tho phosplioric acid, and that the base ig 
combined with the aldehyde group of the sugar. The authors are 
unable to confirm the observations of Keuberg and Brahn (A^bstr 
1907, i, 1097), or of Bauer (Abstr., 1907, i, 1098), as to the nature of 
the sugar. J. C. C. 

Hydrolysis of Witte’s Peptone. Phcebus A. Le\’ene and 
D, D. VAN Slyke {Biochevfi, Zeitsch.^ 1908, 13, 440 — 457).^Xhe 
peptone was hydrolysed by hydrochloric acid, ihe following yields 
of amino-acids were obtained (in parts per cent, of the peptone), the 
corresponding yields from fibrin being given in brackets: tyrosine, 
3*25 (3-3) ; glycine, 0*78 (2*2) j alanine, 2*83 (3‘1) ; valine and leucine’ 
14-70 (13-0); phenylalanine, 2*60 (1-2) j glutamic acid, 8-24 (6-6)’ 
aspartic acid, T70 (1*7); proline, 4’56 (2 4); serine, 1T8; histidine, 
0-75 ; lysine, 2‘71 ; arginine, 1'48. Total yield of amino-acids, 
47-78%. S. B. S. 

" Polypeptides Containing Tryptophan. Emil ABDESHALOEy 
atid Louis Baumann {Ber., 1908, 41, 2857 — 2860).— 
tryptophaUj prepared by coupling the components in alkaline solution, 
crystallises in needles, m. p. 175—176° (decomp.), and has [a]?-h31'3'^! 
ChloroacetyU* tryptophan has [aj^ + 32'9, not - 32 '9° as previously 
stated in error (Abstr., 1907, i, 652). Methyl-^Va-iodopropimylV 
tryptophan crystallises in needles aggregated in rosettes, m. p. 

145 146° AyVAlanylA-trijptophan aiihydride^ prepared by the action 

of methyl-alcoholic ammonia on the foregoing, crystallises in minute 
needles, m. p. 290° (corr.), [a]b°-l-87°. E. F. A. 

Plastein. Phcebus A. Levene and D. D. van Slyke [Biochm. 
ZeitscL, 1908, 13, 458 — 474).— The plastein was made by treatment 
of a 20% solution of Witte’s peptone in 0*2% hydrochloric acid. 
It was submitted to hydrolysis, and the following percentages of 
amino-acids were obtained, the corresponding numbers for fibrin being 
given in brackets: tyrosine, 3^03 (S'l); glycine, 0-50 (2*2); alaninel 
(3-1); valine and leucine, IS’OO (13-0); phenylalanine, I'O (1-2}; 
glutamic acid, 10*02 (6 ’8); aspartic acid, 2*15 (1*7); proline, 255 
(2*4) ; histidine, 0*43; arginine, 2-06; lysine, 1*42. Total yield of 
amino-acid, 38*75%. The numbers indicate that plastein is a 
complex protein, not far removed in composition from fibrin. It is 
not possible to determine, however, whether the plastein is a synthetic 

product, or a coagulated form of one of the fibrin albumoses. 

^ 8. B. 8. 
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A New Reaction of Petroleum. Ettore Molinari and P. 
Fesaholi (Ber., 1908, 41, 3704— 3707).— It has been found that 
p i^sian petroleums yield ozonides by the action of ozonised oxygen 
oil, b. p. 135 — 290°, gave 12% of ozonide, whereas one 
boilinjr at 295^300° gave 32%. The ozonide forms a white or pale 
'"^llowish-red powder soluble in ether, chloroform, or benzene. It can 
P ^ept for several days at low temperatures, but decomposes rapidly 
It ">0“, and at 45—50° yields a soft, red substance which is converted 
into a brown resin at 150° ^ 

'Plie analyses of the ozonide agree with the conclusion that it is 
jorived from a naphthene, containing two ethylene linkings. 

\ Roumanian oil gave a similar ozonide, whereas an Italian oil, 

p 140 265°, gave a small amount of an ozonide, probably derived 

from a hydrocarbon, 

Tlie ozone also produces a certain amount of oxidation, and the 
rtjsidue left after the removal of the ozonide is still optically active, 
iDdicating that this activity cannot be due to unaltered cholesterol in 
ihe original oil. J. J, S. 


Preparation of Acetylene Di- and Tetra-chlorides. Johann 
H, Lidholm: (D.R.-P. 201705). — A mixture of 2 vols. of chlorine and 
1 vol. of acetylene, diluted with 10% of carbon dioxide, reacts quite 
piietly to furnish acetylene tetrachloride with about 10% of acetylene 
iichloride when exposed to radium emanations or to the light from a 
jiiartz-mercury lamp fed with a current of 3 to 5 amperes and 60 — 75 
foltf. G. T. M. 


Constitution of Copper Acetylide. Johannes Scheiber [with 
R,. Flebbe] 1908, 41, 3816 — 3828). — Makowka has assigned 

Cu. 

Cu^ 


the constitution Jt, ^CU'CHO to the copper acetylene compound 


jbtained by precipitation of a cuprous salt by acetylene (this voL, 
i, 328). It is now shown that the freshly-prepared compound can be 
tonverted into a dehydrated form, CgCug, by heating for two hours at 
100° over calcium chloride (compare Keiser, Abstr., 1892, 1416). 
this result is not in accordance with the aldehyde formula. Further, 
ao acetaldehyde can be detected when the compound is dissolved in 
kydrochloric acid, whereas trichloromercuriacetaldehyde yields the 
ddehyde, but no acetylene, under corresponding conditions (Biltz^nd 
Abstr., 1905, i, 2). It would also appear that the water is 
armly held in the molecule, as after drying in a desiccator for twenty- 
bght days it still has IH^O. Inasmuch as the compound is amorphous, 
|t is unlikely that the compound contains water of crystallisation, and 

>f two suggested formulie, ^,H20 and CH:CCa*CuOH, preference 

« given to the latter. 

i VOL. xciv. i. li s 
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The carbonaceous residue left after dissolution of the acetvllH 
hydrochloric acid is not an impurity, but is due to secondary ch 
Analysis of one prep.ration led to the formula (Cj^HgO )k 
is uncertain whether it is of definite composition. ^ ^ 


Hydrogenation of Linolool by means of Nickel and Hvd 
gen. Synthesis of Tetrahydrolinalool (jS^-pimethyloctan^ r 
C. J. Enklaar (Hec. trav, chim., 1908, 27, 411 — 417. Compare tb‘ 
vol., i, 664). — When linalool is directly hydrogenated in the prese^ 
of nickel at 130 — 140°, /S^-dimethyloctane (compare Willstatter 
Meyer, this vol., i, 383) is obtained together with the saturated aloQt i 
tetrahydrolinalool, C^jIIggO, b. p. 88 — 88 -5°/ 14 mm., O’836o 
1*4388, which is identical with /Q^-dimethyloctan*{-ol, * ' 

CHMe2*[CH2]3*CM:e(OH)-CH2Me, 
prepared synthetically from methylheptenone (Barbier and Bouvea it 
Abstr., 1896, i, 445; Yerley, Abstr., 1898, i, 557; Leser Ab'itr’ 
1898, i, 512 ; Tiemann, Abstr., 1898, i, 374; Ipatieff, Abstk l9of 
i, 266) by the following series of reactions : methylheptenone reacts 
with magnesium ethyl iodide to form jil-dimethyl-^^-ockm-l-ol 
CMe2:CH*OH2-CH2-CMe(OH)'CH2*CH3, 
b. p. 94 — 94*5°, Di® 0*8696, 1*4569, which, on direct hydrogenation 

in the presence of nickel, yields /S^-dimethyloctan-^-oi ; it follows 
therefore that linalool has the formula, 

CMe2:OH*CH2-CH2-CMe{OH)'OH:CH2, 

ascribed to it by Tiemann and Semmler (Abstr., 1895, i, G46). 

M. A. W. 


a-Methylallyl Alcohol (A“-Butene-y-ol). Alfred Wohl and 
M. S. Losanitsch (.fier., 1908, 41, 3621 — 3622. Compare Keif, this 
vol., i, 847). — The action of magnesium methyl iodide on acraldeiiyde 
in ethereal solution leads to the formation of a-methylallyl alcohol, 
CrigICH'CHMe’OH, which is obtained as a viscid, colourless oil, b. p. 
96 — 97°/766 mm. or 28 — 31°/35 mm., does not reduce ammoniacal 
silver or Fehling’s solution, and when treated with permanganate is 
only partly oxidised, evolving carbon dioxide. Neither by this 
reaction nor by oxidation of the unsaturated alcohol with chromic acid 
and very dilute sulphuric acid can the corresponding ketone be 
obtained. C. Y. 


Complex Compounds of Multivalent Alcohols. A Class of 
Cyclic Complex Metallic Salts. Adolf Grun and^ F. Bockisch 
(i/er., 1908, 41, 3465— 3478).— ajS-Glycols and glycerol show a marked 
tendency to combine with metallic salts. Such compounds are 
regarded as having a cyclic structure, and are classed with the 
sac^arates formed by sugars with metallic oxides. Ethylene gljcoi 
displaces water from the hydrates of copper, cobalt, nickel, and 
chromium salts, C2H^(OH)2 replacing 2H2O. 

Dtethyleneglycolcuprosulphaief CUSO4, 2 05114(011)2 jlHIgO, prepared y 
wanning the constituents together on the water- bath, crystallises in 
minute, bright blue needles, which melt to a clear blue ^ 

warming at 60°, it loses 25% of its weight, but still contains 11’3/oW 
water. On prolonged beating at 125°, copper sulphate alone remniii 
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ffitihjlmeglycolcobdtosvlphale, [ ^80,320, is best 

1 L 'tied by constituents at the water-bath temperature, 

ri t ‘ the saturated, purplish-red solution with a little alcohol after 
and adding acetone until the solution is decolorised. A red 
T L "precipitated, which forms minute, red, hygroscopic crystals on 

T ine over sulphuric acid. It decomposes in aqueous solution, or on 
dry* 6^ 

^^GlyMTol moriOTnetkyl etlier (a-monomethylin), prepared by the action of 
:odiiHn metboxide on. a-monochlorohydrin in cold methyl-alcoholic 
^lition forms a colourless, pleasant ethereal-smelling liquid, less 
vtcid thau glycerol. It has b. p. 1967728 mm., 115-120718 mm. 

DimihylincohaltosulphaU, 0 oSO.i, 2 OH 3 'O'CH 2 'C 2 H 3 (O B prepared 
bv ciixiog the components in the cold and precipitating the saturated 
<;oliition with ether, is obtained as a dark red, microcrystalline mass, 

\rhich is very hygroscopic. , , 

Glvcerol gives rise to compounds with metallic sulpliates having the 
creoeral formula 


^ Vho 


HO‘CH, 




SO^HgO. 


They are obtained by heating glycerol on the water-bath with the 
hydrated salt, and precipitated from the saturated solution by means 
of alcohol. 

Triglycerolcuprisulphate is a clear, blue mass of the consistence of 
colophony, Triglycerolcobaltoaulphate forms a red, gelatinous mass, 
which melts on heating ; it dissolves in water, and is reprecipitated 
unchanged by alcohol. Triglycerolnickelosulphate is obtained as a 
transparent, emerald-green, glass-like mass, which is very hygroscopic, 
but extremely stable. Barium chloride removes the sulphate from 
this compound, and the corresponding results, which is very 

similar in appearance. Triglyc&rolzincisulphate is an amorphous, 
colourless mass. 

Tfiglyc&rol calcium hydroxide forms slightly yellow, granular crystals, 
which are very hygroscopic and absorb carbon dioxide with great 
avidity. It dissolves easily in water, sparingly in methyl or ethyl 
alcohol, all three solutions having an alkaline reaction. 

The compounds formed between borates and glycerol in the ordinary ' 
analytical procedure are considered to be complex salts of the above 
type, and not salts of the hypothetical glyceroboric acid. 

On mixing boric acid, glycerol and lithium carbonate, and pre- 
cipitating with alcoholic silver nitrate, bright yellow crystals of the' 
iilvtr salt, AgB 02 , 2 C 3 Hg( 0 H) 3 , are obtained. 

aj3 Glycols, when treated with hydrogen iodide, are only partly con- 
certed into alkyl iodide, the rest being reduced to hydrocarbon. They 
cannot therefore be estimated in this manner. E. E. A. 


Alkylated Halobydrin and Viaylethyl Ethers. Josef Houben 
1908, 41, 3708 — 3712). — Polemical. A reply to Hoering (this 

Metallic Salts of Organic Acids. I. Formates and 
Acetates of Chromium. Alfred Werner [with J. Joyanoyits, 
Aschkinasy, and J. Posselt] {Ber., 1908, 41, 3447— 3465).— The 

3 fi 2 
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author has commenced a systematic examination of the camp* 
of the metallic salts of organic acids to form complex comp^j^ 
The present communication deals mainly with the formates 
acetates of chromium. Two types of salts have been obtained 
normal salts ; (&) complex salts. ‘ 

The normal salts are prepared by triturating dikydroxoif^j^ 

aqiLochromium svl^katCj obtained by the 

addition of pyridine to an aqueous solution of chromium alum anH 
sodium sulphate), with an organic acid. In this way 
chromium formate t acetate, propionate, and butyrate have bepn 
prepared, [Cr{H 20 )fl]( 0 *C 0 'Il)g. The colour of these salts varies in a 
remarkable way, the formate being greyish-green, the acetate bluish- 
violet, the propionate Turkey-blue, and the butyrate silver-grev 
The acetate is identical with Recoura’s compound (Abstr., I 899 
ii, 661), but contains 6 instead of 5 HgO. All the salts are 
hydrolytically dissociated by excess of water, giving bluish-green 
solutions, from which sodium sulphate precipitates dihydroxotetra- 
aquochromium sulphate. By trituration with mineral acids, the salts 
are converted into the corresponding hexa-aquochromium salt of the 
mineral acid, proving that the organic acid group is in the ionogenic state. 

The complex salts are of the type jXjajHp, the 

constitution of the metallic complex being as yet unknown. 
Hexaformatodioltrichromium formate, 

is prepared by dissolving freshly-precipitated, moist chromium hydr- 
oxide in formic acid, D 1*15 — 1’20 (compare Haussermann, Abstr., 
1895, i, 15). By solution in concentrated nitric acid, the air-dried 

formate is converted into the nitrate, 




which the corresponding chloride, bromide, iodide, svlphaU, dithionak, 
and aurichloride have been prepared. The free ha&e, 

obtained from the nitrate and ammonium hydroxide, crystallises in 
light green needles. 

Hexa-acetatodioltrichromium nitrate, ^ 

prepared by dissolving equal quantities of recently-precipitatd 
chromium hydroxide in nitric acid (1 mol.) and in glacial acetic add 
(6 mols.) respectively, and heating the mixed solutions on the water- 
bath until a pure dark green colour is produced j the nitrate slowly 
separates, after cooling, in tufts of dark green leaflets. The corre- 
sponding chloride, bromide, iodide, periodide, aurichloride, a^ pa^twi- 
chloride are described ; the last three salts contain only 5 H 2 O. 

propionatodioltrichromium chloride, ^Crg^Q ^ qq . ^ J 01, SHgO, f or®- 
dark green crystals. 

Hexorace tatodiolamminetrichromium thiocyanate, 


[NHgp (OH)o 


1 , 
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rod from chloropentammiaechromium chloHde, aqueous pobassium 
and glacial acetic acid, separates from acetone in tufts of 

I'^eniog* pale green needles. The thiocyanate group is probably 
^ 'th n the metallic complex, since an aqueous solution of the salt does 
immediately precipitate silver thiocyanate by treatment with 
^Iver nitrate. The mother ’ liquor contains hexa-acttatodiolraquo- 

nitrate^ [H^O^^slo-COMe)^^^^’ 

btained by oxidising the thiocyanate with concentrated nitric acid j 
the corresponding iodide is also described. C. S. 

Double Compounds of Acetates with Acetic Anhydride. 
Haktwig Feanzen {Ber., 1908, 41, 3641 — 3644). — When a recently 
fused and powdered acetate is boiled for a short time with acetic 
anhydride and the filtered solution allowed to cool, crystals of a 
compound of the acetate and anhydride separate. Two series of 
compounds appear to exist, namely, (Ac* 0 R) 2 ,Ac 20 and Ac’ 0 R,Ac 20 ; 
the latter have been obtained only in the case of potassium and 
sodium acetate. The conditions according to which the one or the 
other compound is produced are unknown in the case of sodium 
acetate, but in general the compound (Ac' 0 N'a) 2 ,Ac 20 is formed 
when crystallisation begins in the warm solution, whilst the compound 
Ac*ONa,AcoO is obtained when crystallisation is started in a super- 
cooled solution. The acetic anhydride may be combined with the 
acetate in a manner similar to that of water of crystallisation, or the 
compounds may be regarded as salts of acetylorthoacetic acids, thus : 
!saO-CMe(OAc )2 and CMe(ONa 2 )* 0 ’OMe(OAc) 2 . This explanation 
may throw some light on the constitution of bimolecular fatty acids ; 
thus bimolecular acetic acid may be an acetylorthoacetic acid, 
CMe(0H)2-0Ac, 

The compound, (CH 3 'C 02 Na) 2 ,(CH 3 ‘C 0 ) 20 , forms compact, colour- 
less crystals, m. p. 160^, becoming solid on further heating. It loses 
acetic anhydride gradually in a vacuum desiccator. The compound, 
CIl 3 *C 02 Na,(CH 3 * 00 ) 20 , forms slender, colourless, matted needles, 
sintering at 80°, m. p. 150 — 160° j at 180 — 200°, the substance boils and 
begins to solidify, and the whole is completely solid at 220°. It loses 
acetic anhydride rapidly in a vacuum desiccator. 

The compound, (CHg* 002 ^) 2 , (CHg* 00 ) 30 , forms slender, colourless 
crystals ; evidence of the existence of the compound, 
CH8-C02K,(CH3-C0)20, 

is als^ adduced. The compound, ( 0 H 3 ‘CO 2 Rb) 2 ,( 0 H 3 -C 0 ) 20 , forms 
slender, colourless crystals. The compound, (CH 3 *C 02 Cs) 2 ,(OH 3 *CO) 20 , 
is also obtained in colourless crystals. J* 0 . 0 . 

Preparation of the Eaters of the Amino-a-hydroxy-aoids. 
Les Etadlissements Poulenc FrIires and Ernest Eoueneau (D.R.-P, 
198306). — The esters of the amino-a-hydroxy-acids having the general 
formula NIlR'*CH 2 »CMe(OH) - 00211 " (where R" is an alkyl group and 
R and R either hydrogen atoms or alkyl groups) are produced by 
the esterification of the corresponding acid with aliphatic alcohols in 
he presence of mineral acids. The starting point in these syntheses 
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is chloroacetone, which, when treated successively with hydrocv ‘ 
acid and hydrolytic agents, furnishes ) 8 -chloro-a-hydroxywohuty|.i/^^f 
0 H'CMe(CF 2 Cl)-C 02 H. This chloro-acid, on treatment under press ’ 
with ammonia or primary or secondary aliphatic amines, giveg 
a series of amino-a-hydroxywobutyric acids. The following corapon ^ 
are described : Ethyl ^-amino-a-hydroxyisobutyrate, ^ 

0 H-CMe(CH 2 -NH 2 )-C 02 Et, 

oil, b. p. 107— IO 97 I 6 mm. ; hydrocklw-ide^ needles, m. p. 105 c . ^ , 
derivative, 0 H*CMe(CH 2 ’NH‘C 02 Et)*C 02 Et, b. p. 164— 

Methyl B-dimeihylamino-a'kydroxyiBobutyrate, 

0H'CMe(CH2-NMe2)-C02M;e, 

oil, b. p. 107735 mm. \ hydrochloride of its derivative, m n 

149 — 150° EOiyl P-di7YveihylaminO’(X'hydroxy\^ohuiyTatef' ^ 

OH-CMe( 0 H 2 -NMe 2 )-CO 2 Et, 

oil, 88— 897 I 6 mm., 108—110752 mm*; ; the hydrocklortde% of 
benzoyl and isora^cry^ derivatives melt respectively at 137° and 
134 — 135°. i^oAmyl ^-di7r}xikylamino-a-hydroxyi^ohuiyrate. 

0H-CMe(Cb2-NMe2)‘C02-C,Hii, 
b. p. 121712 mm. ; the hydrochloride oi its benzoyl derivative, m. p. 
Q-Methylamino-a-hydroxyi^ohutyric acid., 

0H-CMe(CH2-NH*CH3)*C02H, 

m. p. 230—231° ; ethyl ester, b. p. 112738 mm. 

p-Dieihylamino-o.-hydroxy\^obutyric acid, OH*CMe(CH 2 *])?‘Et 2 )*C 0 „H, 

transparent prisms, m. p. 223°; ethyl ester, m. p. 2127760 mm. 

Propyl p-dimethylamino-a.-hydroxymohutyrate, b, p, 94°/ 13 mm. • 
jiydTobromide of its hovakryl derivative, m. p. 165°. G. T. M. ’ 


Oxalyl Chloride. Hermann Staudinger [Ber.., 1908, 41, 
3558— 3566).— Oxalyl chloride (Fauconnier, Abstr., 1893, 588) is 
obtained in a 50% yield by the action of phosphorus pentachloride 
(2 mols.) on anhydrous oxalic acid (1 mol.). It is considered that tlie 
intermediate product of the reaction cannot be the half-chloride, 
as this is unstable at - 80°, but may be a compound, C 202 ( 0 PC 1 J 2 , 
corresponding with that of oxalic acid with antimony peutachloride 
(Rosenheim and Loewenstamm, Abstr., 1902, i, 358). Oxalyl chloride 
forms white crystals, m. p. - 12 ° b. p. 647763 mm., reacts quantitatively 
with water, yielding carbon dioxide, carbon monoxide, and hydrogen 
chloride, but forms oxalic acid when treated in the gaseous state with 
water vapour, and is converted into oxalates by alcohols and into 
oxamides by amines. It is stable towards fuming sulphuric acid, 
but decomposes, forming carbonyl chloride and carbon monoxide, when 
distilled through a glass tube heated at 600°, or when boil^ with 
aluminium chloride in carbon disulphide solution, and may there ore 
be employed in place of carbonyl chloride in the Fnedel-Cra 
syntheas. When treated with hydrogen sulphide in e^eal solution, 
oxalyl chloride remains unchanged, but if quinoline is adde , car 

monoxide is evolved. , , . , . u ^f>,prfial 

The action of ethyl mercaptan on oxalyl chloride m ^ , 

solution leads to the formation of ethyl at 

wtich is obtained as a viscid, yellow oil, b. p. -«3 ^ 0 Y 

solidifying at 24—25'’ to light yellow crystals. 
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1 „trolytic Decomposition of Dicarboxyiic Organic Acids : 

■ Acid. B. Lino Vanzetti (Atti E, Acc<kI. Lincei, 1908, 
Compare Abstr., 1907, i, 823). — When neutral 
of the normal acids of the oxalic acid series are ^ctrolysed, 
r Abet) in of the carbon atom-chain of the acids is accompanied by 
■ ^ asinff complexity of the secondary phenomena of anodic oxidation. 
Q ^*^thesis occurs, owing to the demolition of the anion as it becomes 
‘ gd at the anode, alcohols and un saturated acids being formed, 
toi^ether with their esterification products, hydroxy-acids and lactones, 
d substances containing aldehy die and ketonic carbonyl groups, formed 
bv the action of the anodic oxygen. Further, with succinic acid, ethylene 
£^riued in appreciable quantity, whilst glutaric acid yields a little 
roDvlene, and adipic acid small amounts of two butylenes having 
normal carbon atom-chains; suberic acid, however, does not yield 
hydrocarbons in appreciable quantity. Variation of the conditions 
of electrolysis never leads to the formation of the corresponding 
cyclic hydrocarbons, tri-, totra-, and hexa-methylene, which would 
be expected i^ the two 00^ groups of the anion leave the latter 
simultaneously. 

In the case * of pimelic acid, now studied, the electrolytic decom- 
position products consist of ethylene and propylene in approximately 
equal proportions, and of other compounds analogous with those 
formed with suberic acid. 'No c^/c^opentane is obtained, although 
the closing of the carbon atom-ring should take place more readily 
with five carbon atoms than in the other cases. T. H. P. 


Diethylmalonio Anhydride. Hermann Staudinger and E. Ott 
{Ber, 1908, 41, 3829 — 3830). — By purifying crude diethyl malonic 
Anhydride by extraction with ether daring forty-eight hours, it has 
decomp. 95 — 97°, and gives only a very slight depression of the 
freezing point in benzene solution. It is therefore very highly 
polymerised, and the conclusion previously drawn that it is higher 
than duodecimolecular is confirmed (this vol., i, 603). W. R. 


Carbon Suboxide. IV. Otto Diels and Leonid Lalin (5er., 
1908, 41, 3426 — 3434). — Carbon suboxide shows little tendency to 
combine with aldehydes, hydrogen cyanide, or the Scfiiff bases ; additive 
compounds with formic acid and with acetic acid have been obtained. 
Iq liquid sulphur dioxide at - 40° to —50°, carbon suhoxide and formic 
acid combine to give a white, crystalline additive compound, * 
0302,2H*C02H, 

which is stable in the absence of moisture, and can be recrystallised 
from acetyl chloride, formic acid, or methylal and light petroleum. 
Water instantly decomposes the substance, formic and malonic acids 
being formed. The molecular formula is established by analysis and 
by titration with sodium hydroxide (4 equivalents). The constitutional 
formula is still doubtful ; the authors* incline to the formula 
COgH-C(OH):c:C(OH)*C02H. 

The substance melts at 78°, gives off a gas, mainly carbon monoxide, 
just above the m. p., resolidifies, and again melts at 133—134°, the 
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m. p. of malonic acfid 5 various other products, however 
obtained. ’ 

' The additive compound of carbon suboxide and acetic acid obt * 
in a simil^ manner, has not yet been thoroughly examined.' It 
faintly coloured syrup, which, in a vacuum at the ordinarv ^ ^ 
perature, evolves acetic anhydride, leaving a viscous residue u ' 
. ^CO's.. • . . . ’ F'ooably 

malonic anhydride, CH2 <x|^q/ 0, since it is converted by water into 

nearly the quantitative amount of malonic acid. ^ ^ 


Preparation of ArylthioglycoUic [Arylthiolaceticl 
Kalle & Co. (D.R.-P. 199619).— Aromatic compounds contaimn 
reactive halogen or nitro-group interact with alkali thiol adetates to J ^ 
rise to arylthiolacetic acids, in which the reactive substituent is disnlf^ ! 
by the radicle S*OEr2‘C02H. 

l>'Nitrophenylthiolacetic acid, NOg'CgH^’S'CHg'COgH, yellow needles 
m, p. 152°, was obtained by heating in alcoholic soda solution, pcliloro' 
nitrobenzene and thiolacetic acid. 

o-Nitrophmylthiolacetic acid, m. p. 157° was similarly prepared from 
o-chloronitrobenzene, 

2 ii-Binitrophenylthiolacetic acid, yellow needles, m. p. 107— 
was produced from l-chloro-2 : 4 -dinitrobenzene. The crude dinitro- 
benzene from the mother liquors of crystallised m-dinitrobenzene 
when condensed in this way with a-thiolacetic acid, gave rise to o-nitro- 
phenylthiolacetic acid. d, t. M. 


New Reaction of Formaldehyde. F. Todtenhaupt {Chm. ZeH.^ 
1908, 32, 1045). — When a strong solution of formaldehyde is added to 
a concentrated ammonium sulphide solution, the mixture becomes, 
heated, and, after a few seconds, there separates a white, soft, sticky 
substance which, when cooled, forms white, glassy, resinous material 
with a lustrous fracture ; m. p. about 45° It is soluble in hot 
glacial acetic acid and in chloroform, and from the former solution, long, 
white needles separate, m. p. 208°. When heated, the substance 
fm. p. 45°) has the property of dissolving large quantities of sulphur, 
becoming brown in colour. J. V. E, 


Hyposulphites. V. Rongalitic Acid, Bases, and Form- 
aldehyde. Arthur Binz and Ed. Isaac {Ber., 1908, 41, 3381—3587. 
Compare Keinking, Dehnel, and Labhardt, Abstr., 1905, i, 261).— 
Sodium formaldehydesulphoxylate is termed Rongalite by the Badische 
Anilin- & Soda-Fabrik, and the author uses the n&me. R(fngalitic ucid 


for the corresponding acid. 

When aqueous solutions of ammonium chloride, rongalite, and 
formaldehyde are mixed, a white, powdery substance, 


probably CH,<N(C|;0H);C|-0-S^0, is form^ 

It decomposes between 135° ^nd 140°, reduces indigo-carmin, an 
when kept for some time undergoes spontaneous decomposition, 
ing sulphur dioxide. It is also decomposed by hot water. 
suspended in boiling alcohol and decomposed by the addition 0 
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11 oioimt of water, it yields aminomethyhulphurous acid, in. p. 
(eoinpare Beinting, Dehiel, and Labhardt, loc. cU.). 
p galite aniline hydrochloride, and formaldehyde react in aqueous 
- Sn and yield a colourless compound, m. p., 138— 142°, 

V h rapidly decomposes and turns yellow. The compound appears 
^ be formed hy the action of rongalite on the hydrochloride of 
, jj-o-p-aminobenzyl alcohol, obtained by the action of formaldehyde 
niline hydrochloride/ The salts of other primary amines behave 
the same manner as aniline hydrochloride. 

\aueous solutions of rongalite and aniline hydrochloride react in 
the absence of formaldehyde, and when the mixture is heated in a 
boiling water-bath it yields a colourless precipitate, 

159—160°. When thoroughly dried, it remains colourless, hut 
otherwise turns yellow. It does not reduce indigo-carmin, and when 
heated with acetic anhydride and water yields diacetaminodiphenyl- 
ojethane. 

Dimethylaniline hydrochloride, rongalite, and formaldehyde, when 
Ileated together in aqueous solution, yield a 6a«e, tetramethyldiamino- 
'yinzylpJitnylsulph(mey Ci^HggOgNgS, which crystallises from alcohol or 
benzene in long needles, m. p. 199°. It does not reduce indigo-carmin, 
but reacts with nitrous acid, yielding a miro-ni^mo-derivative, 

01. p. 170° J. J. S. 

Action of Bromine^on Ether. Bromoacetaldehyde. Ohakles 
SIauguin {Compt rend.^ 1908, 147, 747 — 749), — The action of dry 
oromine on dry ethyl ether has been investigated by Lb wig {Ann. Phys. 
Chem., 1829, 16, 376), Yolckel {Annalen 1842, 41, 119), and Schiitzen- 
oerger {Bull. Soc. chim., 1873, [ii], 19, 8). The author has studied the 
reaction in the presence of water. A mixture of ethyl ether (60 grams), 
bromine (10 grams), and water (30 grams) is decolorised by one hour’s 
exposure to July sunlight. The velocity of the reaction depends on 
ihe intensity of the light (it does not occur in the dark), and is 
iiminished by reducing the quantity of water present. When the 
’eaction is complete, the ethereal layer gives the reactions of an 
ildehyde, and reacts with urethane, forming bromoacetaldehyde 
liurethane, m. p. 146°, CH2Br’CH(’NH‘C02Et)2, described by Bischoff 
[Ber., 1872, 5, 85) and by Hantzsch (Abstr., 1894, i, 363). This 
irethane gives the aldehyde on distillation with 10% sulphuric acid, 
ind the latter is identified by transformation into glycollaldehyde 
md glyoxalosazone in the manner described hy Fischer and Land- 
iteiner (Abstr., 1892, 1424). The reaction affords a method of readily 
preparing bromoacetaldehyde. E. H. 

The Tricarbon Series. Alfred Wohl {Ber.^ 1908, 41, 
3599 — 3612). — Studies in the synthesis of oxygenated acyclic 
derivatives of propane. 

1. Derivatives of Propaldehyde, — [With H. Schweitzer.] — 
fi'Hydroxypropaldehyde, obtained in small yield by hydrolysis of 
o-hydroxypropaldehydediethylacetal (Abstr., 1900, i, 627) by means 
A dilute sulpjhuric acid, has b. p. 75 — 7 8°/ 12 mm. (corr.) (90°/10 mm. : 
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Nef, Abstr., 1905, i, 3), reduces cold ammoniacal silver 
solutions, but not Fehling’s solution until after the lapse of some da ^ 
when it has commenced to undergo condensation with formatioa^^J 
ajS-unsaturated aldehydes. ° 

p-Iodopropcddehydedimeikylacetdlf CH 2 l*CH 2 *CH(OMe) 2 , prepamj 
by heating the / 3 -chloro-compound with potassium iodide" in ? 
alcoholic solution in a sealed tube at 100 °, forms a colourless ^i' 
b. p, 85°/60 ram., has an intense odour, and is comparatively gtabl ' 

orBromopropal^hydedimethylacetaly CHMeBr*CH(OMe) 2 , prepar^ 
by bromi nation of propaldehy dedimethyl acetal, is obtained as an oil 

b. p. 52°/12 mm. Attempts to prepare a-hydroxypropaldehydeacetal 

from this or from the diethylacetal were unsuccessful. 

2. Derivatives of aa-Dichloroac6tone.~-[WithA. 
acetonediethylacetal, CHCl 2 'C{OEt 2 )*CHg, prepared by Claisen’s method 
(Abstr., 1898, i, 421), is obtained as a liquid, b. p. 7678 mm. or 
183__1 847767 mm., has an odour resembling camphor, and is miscible 
with the usual organic solvents. 

aa-Dichloroacetonedimethylacetal^ C 5 HJQO 2 CI 2 , forms a colourless liquid, 
b. p. 6379 mm. or 170 — 1717767 mm., and resembles the diethylacetal 

3. Derivatives of Dkliloroi^oyropyl Alcohol. — [With H. Roth.]^ 
The action of sodium methoxide or ethoxide on dichloroi^opropyl alcohol 
leads to the formation of mixtures of derivatives containing varying 
amounts of chlorine. The benzoyl derivative, formed by heating 
the alcohol with benzoyl chloride, has b, p. 92— 94°/0'15— 0*17 mm ; 
this also, when treated with sodium methoxide, yields mixtures of 
products which cannot he separated. 

^•Tetrachlorodikopropylformal^ CH 2 ( 0 *CHMe*CHC] 2 ) 2 , prepared hy 
Henry’s method (Abstr., 1905, i, 558), has b. p. 8170'2 mm., and when 
treated with sodium methoxide or ethoxide yields a 
b. p. 80 — 300° (indefinite), which reduces Fehling’s solution and 
decolorises permanganate. 

4. ZaciaMy tie.— [With M. Lange.]— 

obtained by hydrolysis of lactaldehydeacetal (see following abstract) 
by means of dilute sulphuric acid, crystallises in flat needles, sinters 
at 101 °, m. p. 105° on prolonged heating, has a bitter flavour, gives 
a yellow to brown coloration with alkalis, and reduces Fehling's and 
Tollen's solutions in the cold. When heated under 9 mm. pressure in 
a bath at 115—125°, the aldehyde distils, chiefly at 58—66°, yielding 
a mobile distillate which rapidly becomes viscid, undergoing polymen- 
sation. Rosaniline gives a red coloration with the freshly distilled 
aldehyde in ten seconds, with the crystallised aldehyde in one minute, 
and with the viscid polymeride, seven days after distillation, in two 
ifiinutes: the three colorations are of equal depth in ten minutes. 
InTreshly prepared aqueous solution, the aldehyde is bimolecular, and 
gradually becomes unimolecular, slowly at the ordinary temperature, 
but more quickly when heated. The phenylhydrazo^i 
the acetal, crystallises in prismatic leaflets, m. p. 
prepared from the aldehyde, m. p. 128-129“ ; the 
m. p. 97 — 98°. The osazone is identical with methylglyoxal 
The nitrophenylhydrazone crystallises in yellow prisms, m. p ^ 
(corr.) ; the corresponding acetol, m. p, 190 — 191 . 
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thesis of Lactaldehyde. Alfred Wohl and M. Lamoi: 
^^^1908 41. 3612 — 3620).— Ethyl diethoxyacetate is obtained in 
yield from dichloroacetic acid by a modification of Schreiber^s ■ 
1870, 641), or in a 52% yield by the action of 
T^holio bvdrogen chloride on calcium glyoxylate. The piparididi^ 
-CO'CcNHin, prepared by boiling the ester with piperidine, 
s a ‘viscid, colourless, strongly refracting oil, b. p. 87—90°/ 
a'io!1o' 15 mm., and when treated with magnesium methyl iodide in 
,1 solution yields the aldehydeacetai of methylglyoxal, 
COMe-CH{OEt)2, 

y’.u is obtained as a colourless liquid, b, p. 54—55713—15 mm. 
Icorr )cr 16 1' 7— 161*87761 mm. (corr,), D 0‘937. In sodium hydrogen 
^^bonate solution, it forms a monosemiearhazom, white needles, 
132° and in acid solution, a disemicarhazoney m. p, 254° (corr.) 
kotmQ Harries and Tiirk, Abstr., 1905, i, 413). With phenyl- 
Ldrazine in hot acetic acid solution, the acetal yields methylglyoxab 
oLzone. When treated with alkalis, the acetal forms a polyrmrids, 
b p 158 — 15 9°/ 16 mm., and on reduction with sodium and alcohol 
Yields lactciUehydeaceial, which is obtained as a clear, mobile liquid, 
l' 570/12—13 mm, (corr.) or 167—1707758 mm. (corr.) (slight 

delp.). «■ y- 

Destnotropy and Merotropy- Arthur Michael (Annalen, 
1908, 363, 20—35). — An attempt to refer to the laws of entropy, the ^ 
phenotnena of desraotropy, the existence of two isomerides which can 
change each into the other by intramolecular wandering of a hydrogen 
atom, and of merotropy, the formation of derivatives of an isomeride 
by a substance of stable constitution. It is considered that a correct 
theoretical view of the whole field can be gained only if the two 
classes of phenomena are kept strictly separated (compare following 
abstracts). G. Y. 

Tertiary Amines as Reagents for Distinguishing between 
Stable Enolic and Ketonic Derivatives, Arthur Micharl and 
Eowahd D, S>iith [Annalen, 1908, 363, 36 — 63). — ‘Hantzsch and 
Dollfnss drew attention (Abstr., 1902, i, 223, 675) to the advantage 
of employing trimefchylamine instead of ammonia as a reagent for the 
recognition of ^-acids, as an addition of the base to a carbonyl group 
appeared improbable. They found, however, that their expectations 
ag to the solubilities of triraethylammonium salts in ether and 
benzene were in many cases not fulfilled. In the present work a rise 
in temperature on addition of the substance to the reagent, and the 
formation of a new compound, are taken as the signs of chemical 
reaction. This method is independent of the solubilities of the 
substances concerned, and permits of the study of the problem 
without the introduction of complications by the use of a solvent. 

As triethyl phosphine and trimothylamine unite with carbon disul- 
phide, the formation of similar additive compounds of tertiary amines 
with aldehydes and ketones was not impossible, but is found not to 
take place, V 

A number of stable enolic and ketonic compoumfc have been 
jiavestigated as bo their behaviour towards triethyl-, tripropyl-, tri- 
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methyl-, triisoamyl-, triisobutyl-, and tribenzyl-amines. These bas« 
are found to be incapable of enobsing stable ketonic co[Qpo^^^A 
They differ in their capacity to form ammomum salts with enoL 
compounds, as this property depends on their structure. This capadt» 
is found to diminish in the order in which the bases are named; 
tsobutylamine reacts only with the most acid enolic compounds, wbiist 
tribenzylamine does not in any case form an ammonium salt. % 
ethyl- and tri propyl-amines are to be preferred as reagents, because the 
formation of their additive compounds is accompanied by the de. 
velopment of the greatest amounts of heat, and because they form 
most stable salts, an advantage in the case of feebly acid enolic 

compounds. j • . .. 

The behaviour of merotropic compounds towards amines is discussed, 
and the conclusion ia drawn that a merotropic compound has the euolie 
form if it reacts with a tertiary amine in absence of a solvent, and the 
original substance is again formed by the action of hydrochloric acid 
on the product, but that it has the ke tonic form if, whilst not reacting 
with tertiary amines, it yields with primary and secondary amines, 
products from which the parent substance is again formed by 
treatment with hydrochloric acid. 

The matter is less simple in the case of desmotropic compouudg, 
The experimental results show that, as was to be expected on 
theoretical grounds when the conditions of stabilit^f the enolic and 
the ketonic forms approximate to each other (.S' ^ E)i the ketonic 
form is enolised by tertiary amines, and consequently forms ammonium 
salts The action of triethylamine on the ketonic form of dibenzoyh 
acetylmethane leads to the formation of an unstable ammomum salt 
of the enolic form, which undergoes intramolecular transfomatioa 
into a stable salt, also of the enolic form. It is considered that the 
tertiary base acts in the first place on the acetyl carbonyl which 
possesses the most energy (see Claisen, Abstr., 1896, i, 557), fomiig 
the salt, 0 Bz,:CMe‘ 0 -NHEt 3 , the tendency towards better intm- 
molecular neutklisation then causing 

wander to the benzoyl carbonyl, CBzAciOPh-O'NHEt As wa to ^ 
expected, the enolie form of dibenzoylacetylmethane forms only one 
salt with triethylamine. 

The behaviour of desmotropic compounds of the group K ^ £ 
towards tertiary amines agrees with the theoretical expectation, tk 
enolic forms being converted into the ketonic. The ke omc 
ethyl diacetyl- and 

carbon atoms; Knorr considered (Abstr., i, 

the two forms in which each of these esters are "d “ rm 

and inactive modifications. Thm view m t^ablo 

and Murphy found (Abstr., 1906, i, 179) an asymmetric 

of dibenzoylacetylmethane, which does ethyl 

carbon atom, also exists m two forms. dibeuzoyl- 

diacetylsuccinate behaves in the same mann j^elting at 

acetylmethane towards ’ igtelv by triethylsmMi 

the higher temperature is converted. ? ^„elting at the 

■Wly by triisobutylamine, into . £ gthyl diheawy'" 

Wer temperature. The enolic modification ot enny 
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• . te which is only slowly and partly ketonised by .sodium 
fuccioa , (Knorr, ^oc. cit.)j is transformed rapidly by traces 

r*‘°thylamine, forming a mixture of the two ketonic forms. The 
^ fTtlons of stability of the ketones are the converse of those of the 
^Vl compounds, in that the modification, m. p. 75°, is transformed 
friethylamine partly into the modification, m. p. 128°, whereas 
.1, stable towards triethylamine. 

^ The question whether jnerotropic ketones, which are stable towards 
. ,• y amines alone, can be enolised by these in conjunction with 
0 or^^aqic solvent has also been studied. It is found that an organic 
'olvent has no influence on the enolisation of stable merotropic 
ketones at the ordinary temperature. This conclusion and the ciassi- 
Bcation of many of the substances investigated as ketonic compounds 
jje in disagreement with views which have been founded on the 
results of physico-chemical investigations. In the present state of their 
development, however, physical methods cannot be relied on for the 
decision of such problems, and views founded on the results obtained 
bv these methods can be accepted as correct only when in agreement 
with the results of chemical investigations. 

^g^p^g^.-p-Diacetylmethane, diacetylethane, acetylheptoylmethane, 
benzoylacetyl methane, and dibenzoyl methane, oxalyldi acetone, 
Dxalyldimesityl oxide, oxalyl diacetophenone, ethyl acetoacetate, 
methylacetoacetate, ethylacetoacetate, benzoylacetate, ay-diphenyl 
acetoacetate, benzoylsuccinate, succinyl succinate, acetonedicar boxy late, 
acetylmalonanilate, and cyan oace bate are stable towards tertiary 
amines in the absence of a solvent. In some cases, solution takes 
place on heating with triethylamine or on treatment with a con- 
centrated solution of the base, but the unchanged ketone is then 
regained on cooling or on evaporation at the ordinary temperature. 
Ethyl diacetoacetate, which is stable towards tertiary amines, reacts 
with primary and ^secondary amines, forming carbonyl additive 
compounds. 

Ethyl oxalacetate is converted by tertiary amines into ethyl, oxalo- 
citrolactone (Wislicenus and Beckh, Abstr., 1897, V 397), Methyl 
oxcdocitrolactonej obtained in the same manner from methyl 

oxalacetate, forms white crystals, m. p. 63° ; the triethylammonium^ 
m. tripropylamjnfinium, m. p. 88 — 89°, and barium ^ m. p; 

225—227°, salts are described. 

Ethyl methyloxal acetate and triethylamine form, with develop- 
ment of heat, a brown oil ^ , from which the original ester cannot be 
regained. 

Enolio Compounds . — The following compounds react with tertiary 
amines with development of heat : 

Ethyl a-hydroxymethylenepropionate forms unstable salts^ which 
decompose in a vacuum,, yielding the ester. 

Hydroxymethyleneacetophenone forms oWy productSy which, on treat- 
ment with hydrochloric acid, yield a nitrogen-free s‘u,hsiancey m. p.- 
73 74°, gradually becoming resinous. 

llydmxymethylenecamphor reacts with triethy! tripropyl-, 
1-amines, but not with triwobutylamine, ft rming oils. 

With triethylamine, ethyl phenyioxalacetate form'^a colourless, 
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viscid oe?, (Ci4Hig05)2,KEt;3, from which hydrochloric acid lih 
tlie original ester. 

Ethyl acetylpyruvate reacts with trimethylamine in benzen 
solution, forming a yellow oi7, which solidifies when rubbfid e;- 
yellow oils are formed also with other tertiary amines, but on] ^ 
with triwobutylamine. The action of hydrochloric acid on tli 
salts leads to the formation of Claisen and Stylos’s decom 
product (Abstr., 1887, 918), but of copper acetate in 
aqueous-alcoholic solution to the formation of the copper derivaf^^^ 
the pyruvate. 

Tetric acid yields a white, crystalline triethylmimonium 

m. p. 30 — and an oily triinoamylammonium salt. 

With tertiary bases, ethyl acetylmalonate and benzoylacetoar 
form salts, which decompose slowly in a vacuum. 


Ethyl dibenzoylacetate does not react with tripropyl-, triisoamvl 
trii'gobutyl-amine, but yields a yellow, crystalline irimethylammm^^ 
m. p. 75 — 80°, and a triethylammomurrif m. p. 69 — 70 ^’ 

salt, decomposing slowly in a vacuum. ' 

In contrast to ethyl di acetyl acetate, which is a stable lactone 
diacetylacet anilide behaves as an enolic compound, forming an oilvwl 
with trietbyiamine. 

Triacetylmethane forpas salts with tri methyl- and triethyl-ainine 
but not with other tertiary bases. ’ 


The yellow trmiethylammonium salt of benzoyl diacetyl methane is 
unstable; the triethylammonium salt, CjgHj^OgjNEtg, m. p. 55 -_ 5 g? 
decomposes slowly in a vacuum. 

Ethyl hydroxymethyleneacetoacetate and diacetylbydroxymethylene- 
methane form moderately stable, red and dark green oily salts witli 
trietbyiamine. 


Methyl oxalylsuccinate combines with tertiary fatty amines, with 
the exception of triwobutylamine, forming oils, from which hydrochloiic 
acid liberates apparently the parent ester. 

Ethyl acetonedioxylate forms with trimethylamine a yellow salt, 
m. p. 81 — 83°, with triethyl-, tri propyl-, and trmoamyl-ammes, 
yellow oilSf which are decomposed by hydrochloric acid with formatioa 
of the parent ester, and with trnsobutylamine in benzene, a yellow 
solution which deposits a red oil nob decomposed by dilute hydrochloric 
acid. 

The triethylammonium salt of ethyl acetophenoneoxalate, 


Ci2Hi204,NEt3, 

forms a white, crystalline mass, m. p. 57° This ester combines with 
other tertiary amines, forming oils. 

Methyl dioxalyl succinate combines with all tertiary amines, includiog 
triwobutylamine. 

Pbloroglucinol yields a methylammomum, m. p. 165 — 167°, 
ammonium^ (CgHg 03 ) 2 NEt 3 , m. p. 103 — 104 °, propytawomwm, m. p. 
87 — 91°, isoamylammonium, m. p. 97 — 100°, and triisobutylammonium, 
m. p. 103 — 107°, salt. This belmviour, in conjunction with the known 
reactions of phloroglucinol, is in agreement with the conception o i 
as a bydroxydiketoletrahydrobenzene. 
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Phloroglttcinol diethyl ether combines with tertiary amines slowly 
in absence of a solvent, forming colourless oils, which are formed more 
treatment of the ether with the tertiary amine in benzene 
and evaporation of the solution. 

Ethyl phloroglucinoldicarboxylate forms a triethylammcmium salt 
P- decomposes moderately quickly in a 

£nol-ketone Desmotropic Compou7ids,~-i:h& enoUc modification of 
methyl mesityloxidoxalate (IC ^ E) combines with triethylamine 
forming a yellow, oily salt, which gradually decomposes in a vacuum’ 
yielding the enolic ester. The ketonic modification does nob react with 
tertiary amines. 

The enolic modification of di be nzoylacetyl methane {K ^ JS) reacts 
with trimethylamine in toluene solution at ~ IS"", forming yellow 
hexagonal prisms, m. p. 94—97'^; this salt, which remains uncLnged 
for some days at O'^in a sealed tube, but decomposes rapidly when ex- 
posed to air at the ordinary temperature, is formed also, but more 
slowly, by the action of the base on the ketonic modification of 
dibenzoylacetylmethane in toluene solution at - 10°. Both modifica- 
tions give a transient, yellow coloration, and, thereafter, a colourless 
crystalline when treated with the base in ethereal solution at 

- 15° The ketonic modification reacts with triethylamine alone or in 
toluene solution, forming a yellow salt, m. p 86—90° • 

m ethereal solution, this is at first formed, but changes into colourless 
crystals. Tnpropylamine also transforms the ketone, forming the 
xmmonium salt of the enolic modification. On the other hand, whilst 
;he enolic modification is indifferent to triwoamyl- and triwobutvl- 
uuines, these bases slowly enolise the ketone. ^ 

The enolic modification of tribenzoylmethane {K E) forms yellow 
■ talk with trimethyl- and triethyl-amiaes ; whilst'the action of tri- 
isoamylaimne leads partly to the formation of a salt, partly to 
ketomsalion of the enol, the latter action alone takes ^place in 
fot?t“ The ietonic modification is ind^ifferent 

orZ;iin7errure ’ ” “ 

modifications of ethyl benzyiidenebisacetoacetate 

vlA* by tertiary bases into the ketonic form, 

'\tich IS stable towards these reagents. (j, y 

tion^o7M6mtroDlrr Determining the Constitu- 

H.CoBn(inim^tnT908^^^^ Arthur Michael and Philip 

found (Abstr., 1905 7] )*“I^\eckmanii, Hoppe, and Stein 

greatly increased bv tL n *’®^^tivity of phenylcarbimide is 

^hat if suT tl7 . ! of an alkali, and concluded 

’table ketones such carbimide does not react with 

iydroxymethylene dfinV K V compounds, or with 

llucinof is not that under these con(htions phloro- 

compare Goidschmidf difficulty 

land, found nhloro l ’ • f J ^ 1905, i, 340). Michael, Im the other 
P roglucmol to react readily with phenyl|arbimide in 
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cold ethereal solution (Abstr., 1905, i, 195). The present a ft, 
have therefore again studied the action of phenjlcarbimid 
ketones, carrying out the experiments partly in ^lass tubes boiM 
with water and acids, and partly in platinum apparatus, and taki 
precautions as to the purity of the substances employed. 
that at the ordinary temperature ethyl acetoacetate and fk 
phenylhydroxymethyleneacetate form C- and 0-additive 
respectively, whilst at 100° phloroglucinol readily forms thecom^ j 
obtained by Dieckmann, Hoppe, and Stein only in presence of alt r 
An observation that a specimen of phenylcarbimide containing pKe 1 
carbylamine is less reactive than the pure reagent may explain th 
differences in the results obtained by the different investigators ^ 

Only certain ketones are capable of reacting with phony Icarbim id 
di benzoyl me thane, for example, is indifferent to this reagent 
chemical potential necessary for the reaction CH^R^COR' + NPhlCO- 
!NHPh*CO*CHR’COR' must depend on the nature of the substituting 
groups R and R'. The formation of the additive compound takes 
place directly, and not by way of an intermediate 0-derivative, as is 
shown by the formation of an additive compound by ethyl /S-diethyt 
aminocrotonate, 

NEt2*CMe:CH*C02'Et — ^ NEt2-CMe:C(COoEt)‘C10-NHPh'. 

On treatment with concentrated sulphuric acid, the additive compound 
yields diethylamine and the additive compound of phenylcarbiiaido 
and ethyl acetoacetate ; hence addition can take place directly to an 
unsaturated methenyl group. 

It has been found further that, whilst ethyl ben zoy lace tate reacts 
with phenylcarbimide, forming ethyl benzoylmalonanilate, ethyl methyl- 
and ethyl-acetoacetates are indifferent to the reagent even in presence 
of alkalis. 


Whilst ethyl cyanoacetate does not react with phenylcarbimide, the 
sodiocyanoacetate readily forms an additive compound, which, on 
treatment with hydrochloric acid, yields ethyl cyanomalonanikte, 
O12H12O3N2. This crystallises in prisms, m. p, 145°, and is hydrolysed 
slowly by boiling alkalis, forming cyanoacetanilide. 

a-Eormylpropi on anilide (Abstr., 1905, i, 195) separates from light 
petroleum in crystals, m. p. 95 — 96°. 

A study of the rise in temperature caused by mixing fatty alcohols 
with phenylcarbimide gave the following results. The rise in tempera- 
ture is quoted in degrees ] the figures in brackets are the weights ia 
grams of the alcohol and the phenylcarbimide brought into reaction. 

Methyl alcohol {0-l;0-26), 37°; ethyl alcohol (0-14 : 0-29), 23"; 
n-propyl alcohol (O'l : 0'3), 23°; (0'17 :0'32), 28°; isopropyl alcohol 
(0-1 :0'3), 12°; (0-17 ;0'32), 13°; re-butyl alcohol (O'lSS :0-3), 26'5“, 
(1-0:1'6), 47°; isobutyl alcohol (0-185 ; 0-3), 22°; (I'0: 1-6), 31"; 
iwi.-butyl alcohol (0-185 ; 0-3), 5° ; (1-0; 1-6), 4°. The additm 
’eompounds of the three butyl alcohols crystallise from light petroleum 
in needles, m. p. 63 — 64°, 86°, and 134 — 135° respectively. 

The action of phenylcarbimide on ethyl lactate leads to the formation 
of considerable amounts of carbanilide. 

Methyl salicylate does not react with phenylcarbimide at 160 . 
170° the uiixture yields only carbanilide, an4 at 175°, 
cyanurate. i On the other hand, an additive compound, OjjHia 4^ ' 
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117 °, which is probably identical with Lambling’s derivative 
Abstr., 19^2, i, 766), is formed in two to four days by the action of 
, yl^arbimide on methyl salicylate at the ordinary temperature in 
-eJace of traces of sodium acetate, propylamine, or tributylamine. 
^ine experiments, there was obtained a product, m. p. 238—240® 
Trans., 1885, 47, 770 ; 1886, 49, 254 ; Smolkaand Friedreich, 
1890 , 618). Ethyl salicylate reacts in the same manner as the 
lethyl ester. The additive compound, CiqHjO^N, formed in two 
-rg in presence of traces of sodium acetate, sepamtes from carbon 
isalphide in crystals, m. p. 98—100®. 

In presence of sodium acetate, the isobutyl ester and phenylcarbimide 
orm triphenyl wocyanurate. 

In contrast to the salicylates, methyl m- and jo-hydroxybenzoates 
pact with phenylcarbimide in the absence of a catalyst at the 
rdinary temperature. The additive compound of the m-ester, 

1 HjsO^N, separates from benzene in crystals, m. p. 115 — 116®; the 
compound of the^ster, m. p. 134 — 135®. 

The authors have studied also the behaviour of phenylcarbimide 
awards phenols and anilines containing negative substituting groups 
r atoms (compare Gumpert, Abstr., 1885, 656 ; 1886, 342). It is 
)imd that the reaction is hindered more by a nitro-group in the ortho- 
aan by a nitro-group in the para- position. o-Nitrophenol reacts with 
beoylcarbimide only at 150 — 170®, traces of an additive compound 
eing formed. At the ordinary temperature, the carbimide slowly 
olymerises, and the urethane is not formed, p-Nitro phenol and phenyl- 
irbimide, on the other hand, react slowly at the ordinary temperature, 
ffffiing the vreiJianey CjgHmO^Ng, which crystallises in yellow prisms; 
olymerism of the reagent does not take place, 

Picric acid does not react with phenylcarbimide. 

Both 0 - and p-chlorophenols react more readily than does ^-nitro- 
henol ; a^cklorophmyl pkenylcarbrnnate^ Ci 3 Hi(j 02 NCl, separates from 
pDzene in crystals, m. p. 120 — 121®. 

Quantitative experiments with the three nitroanilines show that the 
leta-conipound reacts most easily, the ortho -compound least so. 
imilarly, the velocity of the formation of o-chlorodipheuylcaThamide,, 
eedles, m. p. 181—182®, from o-chloroaniline and phenylcarbimide can 
e followed by titration, but not that of the meta- or the para- 
jmpound, which takes place with too great rapidity. 

The dihydroxy benzenes do not react with phenylcarbimide in 
thereal solution at the ordinary temperature ; the mixture gradually 
)rins small amounts of the polymeride of the carbimide. G. Y. 

Acetyl Chloride and Acetic Anhydride as Reagents for 
►latinguiahing between EnoUc and Ketonio Modifications. 
lBthur Michael and Arthur Murphy, jun. { AnnaUn , 1908, 363, 
formation of an acetate by the action of acetyl 
i onde on a carbinol, R’OH, takes place in two stages, the first 
Bing the formation of an additive compound, R*0*CMeCl*OH, and 
h' splitting off of hydrogen chloride. The ease with 

. ic the first stage, and therefore the whole reaction, takes 
depends on the nature of the group R, and the reaction 
VOL. XCIV, i. o / 
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may be entirely prevented if R is sufficiently negative. It - 
this reason that the stable enolic compounds, ethjl acetylaujQg ^ 
and benzoylacetoacetate, are not acetylated by .acetyl chloride 
acetic anhydride, whilst benzoyldiacetylmethane remains unattacV^ 
by acetyl chloride even in pyridine solution. Similarly, the eno^ 
forms of desmotropic compounds of the groups K ^ E and E £ 
are not acetylated by acetyl chloride, but are . dissolved and ketonLi,} 
by the reagent. On the other hand, a ketonic modification maTb! 
acetylated by acetyl chloride if the ketone carbonyl possesses sufficient 
chemical potential for the chloride to form the additive eompoaTsci 
OAc-CRCl-CnHsn+i, and if the conditions are favourable to the 
splitting off of hydrogen chloride from this, when the acetyl derivative 
of the enolic modification must be formed ] hence acetylation of 
a merotropic compound by acetyl chloride or acetic anhydride 
cannot be looked on as evidence of the existence of the substance in 
the enolic form. 

When acetic anhydride is employed, there is the further dis- 
advantage that reaction takes place usually only at high temperatmej 
(150—200*^), when intramolecular transformation is still mow 
probable, especially as it is difficult under such conditions to exclude 
sodium acetate, which Dieckmann, Hoppe, and Stein have shown 
(Abstr., 1905, i, 135) to act catalytically even in traces. Thh 
disadvantage is avoided by employing acetyl chloride at temperature 
below 100% but, although under these conditions enol-acetylderivativa 
are not obtained from the ketonic modifications of di- and tri- 
acylmethanes, its behaviour with certain other enolic and ketonic 
compounds shows that acetyl chloride cannot be considered u 
a trustworthy reagent for determining the constitution of a merotropie 
compound. 

Enolic Compounds . — When heated with acetyl chloride in a reflm 
apparatus, ethyl acetylmalonate, benzoylacetoacetate, dibenzoyl- 
acetate and C-acetylmalonanilate, (7- diace ty lace tanilide, benzoyl- 
diacetylmethane, and triphenylvinol remain unchanged. Under the 
same conditions, ethyl a-hydroxymethylenepropionate and hydroxy- 
methylenephenylacetate, and hydroxymethylenecamphor form acetyl 
derivatives. Benzoyldiacetylmethane and triphenylvinol are lot 
acetylated by boiling acetic anhydride. 

Ket&nic Compou^s. — Diacetylm ethane, aa-diacetylethane, acetyl 
heptoylmethane, ethyl acetoacetate and diaoetoacetate, methyl oxal- 
acetate, C-dibenzoylacetanilide, ethyl diphenylacetoacetate, benzoyl- 
acetylm ethane, dibenzoylmethane, ethyl benzoylacetate, ethyl 
tricarbmonoanilate, and ethyl benzoylsuccinate remain unchanged,* 
if attacked do not form acetyl derivatives when heated with aoety 


chloride at 100°. , ,. 1.1 aUd. 

Enol-keto-desmotropism. — The enolic modification of methy me ? 
oxidoxalate (K E) is transformed by acetyl chloride at the or ^ 
temperature into the ketonic modification, which is obtaine g 
with an oil, insoluble in sodium carbonate, when the eno , , 
. vith acetyl chloride, traces of hydrogen chloride bemg 

^ Under the same conditions, the ketonic modifies i 
unchanged. 



ORGANIC CHEMISTRY. 


951 


The ketonic modiBcation of dibenzoylacetylmothane 

148°, is formed by the action of acetyl chloride in ethereal 
^iution 0^* enolic modification, or on the ketonic moJification, 

m, p- * 

'j'be enolic modification of ethyl diacetylsuccinate ^ ^ ia 
transformed by acetyl chloride into a mixture of the ft- and y-ketonic 
forms ; under the same conditions, the y-ketone is transformed 
into tiie ^-ketone, and hence prolonged action of acetyl chloride 
Dn the enolic modification leads to the formation of the ^-ketone 
done. 

The ketonic modifications of tribenzoylmethana [K ^ ^), ^-bromo- 
kribeozoylmethane, and ethyl dibenzoylsuccinate are formed when 
the enolic modifications are heated with acetyl chloride. Under 
the same conditions, the ketonic modifications of the two methane 
jerivatives remain unchanged, whilst the y-ketonic form of the ester, 
n p 75°, is converted into the /3-ketonic form, m. p. 128 — 130°. 

G. Y. 


Sugars. Jak. J. Blanksma amd W. Albbrtja van Ekenstein 
'CkemJVeekhlad, 1908, 6, 777 — 781). — ^-Guloso, /-idose, t/-talose, and 
-ribose have been isolated by combination with substituted phenyl- 
lydraaines, followed by decomposition of the liydrazones by benz- 
ililehyde or formaldehyde. The sugars were obtained in the form of 
yrups which did not crystallise. 

1-GuIose was prepared by reduction of ^-gulonolactone with sodium 
imalgam (compare Fischer and Stahel, Abstr., 1891, 667), the sodium 
iydroxide formed being neutralised periodically with sulphuric acid. 
Mter the reduction, the solution was concentrated, the sodium 
lulphate filtered off, and washed with alcohol to remove the syrup, 
Pvaporation of the alcohol left a syrup containing somewhat less than 
tolf tlie weight of the lactone used. This substance separated out 
p part after a time, and the rest was removed by dissolving in water, 
Neutralising with barium carbonate, filtering off the barium gulonate, 
ind concentrating the filtrate. On treating the residual syrup 
rith phenylhydrazine, /-gulosephenylhydrazone separated in yellow 
irystals, m. p. 136°. The product recrystallised from water has m. p. 
|43°. It was boiled in aqueous solution with the calculated quantity 
|f benzaldehyde, the benzaldehydephenylhydrazone filtered off, and 
he slight excess of benzaldehyde removed by steam. On evaporation, 
he ^gulose remained as a light yellow syrup of sweet taste. It could 
|ot be obtained crystalline from either water, methyl alcohol, ethyl 
^ohol, mixtures of alcohol and water, or of alcohol and ether, 
^hen cooled with liquid air, it solidified to a hard, glass-like solid, 
hjp - 20’4° Its power of reducing Fehling’s solution is 7 1 *5% of that 
I invert-sugar. These numbers are probably too low, as the syrup 
pntained water. Fischer (loc, cit.) states that /-gulose is slightly 
jextrorotatory ; that obtained by the authors’ method is Isbvo- 
ptatory. 

meihylgulostde was obtained from the syrup by the action of a 
pncentrated solution of hydrochloric acid in absolute methyl alcohol, 

3 t 2 
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removal of the hydrochloric acid by lead carbonate, and ev 
of the filtrate. It is a syrup, f.nd has not been crystallised 
Bmzylgvloside was pre^red by a similar method from w 
alcohol. After long standing, it crystallises, and on recrvsf ii* 
from methyl alcohol has m. p. 145°. The quantity w/a f 
to admit of analysis. too siniii 

Z-Idose was obtained by a method analogous to that emni 
f-gulose, starting from ^idonClactone. It is a clear svr 
[ajn + 7‘5° and a reducing power 43% of that of invert-sugar.'^^Tt^^^ 
not combine with substituted phenylhydrazine or benzoylhvdr ' ^ 
d-Talose was prepared from talonic acid, obtained bv • 
'method (Abstr., 1892, 299), which yields a mixture of unch 
galactpnic acid and talonic acid. The two acids were converted°^^ 
the corresponding phenylhydrazides, and these separated by reneatS 
crystallisation from alcohol, talonylphenylbydrazide being the^^ 
soluble, and separating from the mother liquor in star-g 


nodular, acicular masses. Talonic acid was obtained from ita nh 
hydrazide by boiling with baryta water, removing the phenylhydraz 
with ether, and adding sulphuric acid (compare Fischer and 
Abstr., 1890, 152). The acid was converted into its lactooeT 
heating on the water-bath, and reduced to d-talose with aodiu^ 
amalgam. The phenyl met hylhydrazone was then prepared, and aftw 
repeated crystallisation from methyl alcohol, had m. p. 154° 
boiled in aqueous solution with benzaldehyde, the hydrazane is 
converted into talose, which forms a colourless syrup, [a]n + 13 * 950 . 
reducing power is 714% of that of invert-sugar. / 

^-Ribose was prepared similarly from rilxmolactone, hut could nol 
be purified by conversion into its phenylhydrazone (compare Fischer 
and Piloty, Abstr., 1892, 439) or phenylmethylhydrazone, as these 
compounds are freely soluble in all solvents. The syrup has [aju + U®, 
and a reducing power 55*5% of that of invert-sugar, A. J. W. 


Presence of t-Dimethylinosite in the Latex of Melaboeai 
from Sumatra. Anne W, K. de Jong {Eec, trav. cMm., 1908, 
S7, 257 — 259). — The liquid expressed from the coagulated latex of 
Meiahoeai contains t-dimethy linos ite, which can be isolated in the 
form of rectangular crystals, m. p. 206° (Girard, Compt. rend., 18?9, 
67, 820, gives 395°) ; the tetra-acetyl derivative has m. p. 195° (Girard, 
loc. cit., gives 193°). On treatment with hydriodic acid, it yields 
i-inosite, m. p. 222° (Maquenne, Abstr., 1887, 356, gives 217°), 
which forms a hexa-acetyi derivative, m. p. 2 17° (Maquenne, Abstr.,! 887, 
908, gives 212°). M, A. W, 

Forms of Lactose. C. S. Hudson (/. Amer. Chem. aSoc., 1908, 
30, 1767 — 1783). — In an earlier paper (Abstr., 1904, i, 974), it has 
been stated that lactose hydrate crystallises from aqueous solutions of 
the sugar at the ordinary temperature, whilst at temperatur^ abora 
96° the ^-anhydrous form separates. The present investigation was 
undertaken with the object of determining the transition temperatuw 
between these forms of lactose, and as it was found that the wor 
illustrated very fully the general conditions underlying tranai iod 
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[^mperatures, bbe measurements were extended to several related 


All the resalts agreed quantitatively with the conclusions obtained 
reviously, namely, that aqueous solutions of lactose contain two 
Substances in equilibrium, and that the mutarotation of lactose results 
'rom the gradual establishment of equilibrium of the balanced 
Equation ^ + (A modification). It is 

^offD that** the hypotheses of hydration and stereoisomerisation 
jFhich have been advanced to explain the mutarotation of sugars are 
jurnmed up and reconciled by the following equation, in which the 
jquilibriuoi of the first balanced reaction is established instantaneously, 
ffbilst that of the second is attained gradually, giving rise to the 
;low change of rotation : a-form 4- H 2 O hydrated form ZT H^O + 


Determinations of the initial and final solubilities of lactose 
lydrate and /5-anhydride between 0° and 100° show that the 
transition temperature between them is 93°, and this value is 
xjnfirmed by vapour- pressure measurements. The specific rotatory 
3 ower of the three forms of lactose has been determined at 15° and 
>5^ and the results show that the equilibrium in solution does not 
change perceptibly with the temperature in this interval. It has 
lIso been found that the equilibrium does not change with the 
soDcentration, since there is no slow change in the rotation of the 
lolutions after dilution. Schmoeger has found the rotatory power of 
he stable solution of lactose at 20° to be 55’3° per gram Cj2H220j^. 
Accepting this value, the initial specific rotation of the hydrate is 
i6‘0° and that of the jS-anhydride, 35 ’4:°. The freezing points of 
actose solutions, the vapour pressures of saturated solutions of 
actose hydrate, and the aqueous vapour pressure of the solid hydrate 
n contact with the /S- an hydride are also recorded. The heat of 
olution of the /3-anhydride has-been calculated from the solubility 
lata, and found to agree -with the value obtained by direct measure- 
aent (this vol., ii, 665). The heat of vaporisation of water from 
he hydrate has been calculated from the vapour pressures of the 
lydrate, and also from the heats of solution and transition of the 
wo forms, and the two values agree satisfactorily. E. G. 


Colloidal Properties of Starch and the Unity of its Oonstitu- 
ion. Eugene Fouabd {Compt. rend.^ 1908, 147, 813 — 816. Compare 
his yol., i, 503). — The author has shown previously that a pseudo- 
olution of starch, when filtered through collodion, is divided into two 
ortionsjone consisting of a true solution, the other containing colloidal 
farch,^ The experiments described in the present paper confirm the 
onclusion that starch is a single chemical compound capable of under- 
oing complete and reversible physical transformation into the state of 
erfect solution. Thus, when the pseudo-solution is fractionally filtered 
Qrough a collodion membrane, the successive fractions are found to 
ave the same rotatory power. The residual fractions of the colloid 
ow less tendency to coagulate than the earlier fractions, but this is 
)unQ to be due to the fact that the traces of mineral phosphates, on 
e presence of which this phenomenon depends, are not evenly divided 
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between the true eolution and the colloidal residue, the last fraction of 
which is almost neutral to methyl-orange or phenolphthalein. 

The conclusion is drawn that Uie mode of aggregation of tjjg 
elementary starch molecule is variable, and depends on the reaction of 
the surrounding plasma, which varies under different conditions. Thus, 
owing to different influences, such as the age of the cell-wall modifyi J 
the osmotic permeability of the membrane, different molecular aggr^, 
gates of variable resistance are produced, and this gives rise to the 
wncentric layers observed in the natural starch grain. W, 0. W. 


Action of Ammonium Persulphate Solution on Cellulose. 
11. The Relation of the Cellulose Peroxide formed to the 
other Products of the Reaction and the Mechanism of the 
Process of Oxidation. Reaction of Oxycellulose with Nessler’s 
Reagent. Hugo Ditz (/. pr, Chem., 1908, [ii], 78, 343—364. Com- 
pare Abstr., 1907, i, 829).— As it has been stated that hydrogen per- 
oxide is formed by the decomposition of ammonium persulphate, the 
action of hydrogen peroxide on cellulose was compared with that of 
the persulphate. Whilst the action of the latter is accompanied by 
evolution of much gas, only very little gas is evolved by the action of 
hydrogen peroxide, and cellulose peroxide is not formed. It is shown 
that the cellulose peroxide formed by the persulphate method does not 
contain sulphuric acid. When boiled with water, the peroxide yields 
a small amount of a flocculent substance, which may be oxycellulose ; 
the acid (acid- cellulose 1) present in the peroxide is insoluble in water, 
Cellulose peroxide does not evolve ammonia when boiled with lime 
water, biit gives with Nessler’s reagent a brown coloration, becoming 
grey in consequence of the reduction of the mercuric salt by the small 
amount of oxycellulose present in the peroxide. Oxycellulose contains 
probably an aldehyde group, as it behaves towards Nesslev’s reagent in 
the same manner as a very dilute solution of formaldehyde; it is 
suggested that the reducing properties of cellulose and hydrocellulose 
are dependent on the presence of small amounts of oxyceUulose (com- 
pare Rosenthaler, Abstr., 1906, ii, 911). 

The gases evolved by the action of ammonium or potassium per- 
sulphate on cellulose are now found to contain carbon dioxide as well 
as “ active ” oxygen ; the latter is evolved from ammonium persulphate, 
also, by the action of zinc, tin, or antimony in presence of dilute 
sulphuric acid ; copper, on the other hand, dissolves in ammonium per- 
sulphate in presence of dilute sulphuric acid without evolution of 
» active ” oxygen or sulphur dioxide. When 100 c.c. of a 10% solutioo 
of ammonium persulphate are heated with filter paper and 5 c.c. ol ^ 
dilute sulphuric acid, and the gases evolved passed into a potassium 
iodide-starch solution, this becomes violet after eight “^utes, and 
after fifteen minutes requires 0-3 c.c. of A/10 sodium thiosulphat 
solution for decolorisation. A slightly greater effect is produced by 
employing linen in place of filter paper. Under the same conditwn . 
but in absence of cellulose, the potassium iodide-starch solution 
only slightly coloured in eleven minutes, and after twenty-five mi 
isdLolorised by 0 05 c.c. of A/10 sodium thiosulphate. In absence 
both cellulose and sulphuric acid, the gases evolved on « 
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nerfiulphate solution do not colour potassium iodide-starch solution in 

twenty-five 

In conclusion, the mechaniem of the oxidation of cellulose is discussed, 
nd the formation of oxycellulose^is compared with that of formaldehyde 
then methyl alcohol is heated with a persulphate. The formation of 
the peroxide may take place by addition of oxygen either directly to 
the cellulose molecule or secondarily to oxycellulose. G. Y. 


preparation of Sulphonio Esters of Oelluloae. Actien- 
cesellschapt Ft)E Aniliit Fabbikation (D.R.-P. 200334). — Alkali- 
soluble cellulose, produced from bleached cotton by the action, of zinc 
chloride and hydrochloric acid, is treated with toluene -p-sulphonyl 
chloride in the presence of 10% aqueous sodium hydroxide. The 
iol'MM-^-sulphonic ester of cellulose separates after twenty hours as a 
white, amorphous powder, insoluble in acid zinc chloride solution or 
in cuprammonium solution it dissolves in hot glacial acetic acid, and 
its solution in epichlorohydrin, chloroform, or ethyl acetate on evapora- 
tion leaves a transparent pellicle. G. T. M. 


Preparation of Alcohol from Substances containing 
Cellulose. Theo Koeener (Zeitsch. angew. Chem., 1908, 21, 
2353—2359). — ^The author has endeavoured to ascertain whether 
the sugar obtained by hydrolysis from wood, etc., by dilute sulphuric 
acid was entirely derived from the cellulose, or in part from the 
lignous substances. Comparable experiments with sawdust, straw, 
and sulphite-cellulose show the amount of alcohol obtained to be 
proportional to the cellulose present. 

It has been stated that sulphurous acid increases thq yield of 
alcohol, but the author finds that such previous treatment actually 
decreases the amount of alcohol obtainable. As hydrocellulose is 
found to yield as much as 17*95% of alcohol, it was thought possible that 
by treating wood, sulphite-cellulose, or straw with oxidising agents 
before hydrolysis, a similarly increased yield of alcohol might be 
obtained. With dilute solutions of hydrogen peroxide, this has been 
realised, the yield of alcohol being materially increased, although in 
the case of chromic acid a marked decrease is observed. Similarly, 
the yield of alcohol is found to be decreased by a preliminary oxidation 
with a solution of potassium persulphate or ozone, the oxidation 
proceeding beyond the hydrocellulose stage. J. V. E. 


Investigations on the Charring of Wood. II. Peter Klason, 
Gust, von Heidenstam, and Evert Koelin {Arkiv, Kem, Min. Geol.^ 
1908, 3, No. 10, 1 — 17. Compare this vol., i, 717). — The charring of 
wood out of contact with air at a maximum temperature of 40 O'* 
proceeds mainly according to the equation 2 C 4 ,Hgo 028 = 3CigHjQOj 
(wood-charcoal)-i-28H20-H5C02 + 3CO-hC28Hg20g. The velocity of 
this change depends on the temperature. Charring begins at about 
270° and increases greatly in rapidity at about 300'*. This dry 
distillation of wood is an exothermic change, the heat of the reaction 
being about 6% of the heat of combustion ; in the case of cellulose, the 
heat of the reaction is about 5% of that of combustion. The methyl 
alcohol obtained is formed entirely from the methoxy- groups of the 
lignin, and the amou,nt obtained from birch or beech wood is about 
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double that yielded ^by fir or pine. Acetic acid is formed from th 
cellulose, And also, to a greater extent, from the lignin ; birch or 
beech gives about double as much of the acid as fir or pine. Xhe 
calorific value of the combustible gases formed during dry distillation 
is about 3*8% of that of the wood itself; these gases contain neither 
hydrogen nor aromatic hydrocarbons. Wood charcoal, having the 
composition CigHjoOj, may be regarded as the product of the exothermic 
charring of wood. T. H. p 

Modification of the Preparation of Methylamine from 
Bromoacetamide. Maurice Franqois {CompU rend., 1908, 147 
680 — 682. Compare this voL, i, 768). — By a modification of the 
method of preparing methylamine from bromoacetamide described 
previously, the author is able to obtain a yield of 72% of the theoretical 
instead of 35%, The solution of bromoacetamide is prepared by the 
interaction of acetamide and bromine in presence of water and calcium 
carbonate, thus avoiding possible loss of bromine through formatiou 
of hypobromites or bromates, as when potassium hydroxide is used 
The resulting red solution is mixed with cold 30% aqueous sodium 
hydroxide, and placed in a narrow tube bent several times up and 
down, which is heated by boiling water. The products ai*e distilled 
in a current of steam, ammonia is separated by yellow mercuric oxide 
and the methylamine distilled off and converted into the hydrochloride 

J. C. C. ’ 

Preparation of Amino-alcohols. J. D. Eiedel (D.R.-P. 199148). 
— The amino-alcohols, 0 H*CRR'*CH 2 'NR"'E.'" are obtained by the action 
of primary or secondary aliphatic amines on the alkylene oxides 

CER'<™^ 

Q JJ 

P^Methylbuiylene oxide, CMeEt<[]^ b, p. 80°/760 mm., prepared 

from / 3 -methylbutylene chlorohydrin and sodium hydroxide, gives rise 
to dimeihylaminodiTrutkyUthylcarhirwl, NMeg’CHg'CMeEt'OH, b. p. 
57°/23 mm., when treated with dimethylamine in benzene solution at 
1 25°. The hydrochloride of the henzoyl derivative of this base, m, p. 
175°, may be employed as a local ansestbetic. 

CH 

uoBuiylene a^-oxide, b, p. 63?/760 mm., prepared from 

isobutylene chlorohydrin, furnishes with dimethylamine the base di- 
methylaminotrimethylcarhinol, NMeg*CH 2 ‘C 5 Me 2 *OH, b. p. 160°/ 48 nun ; 
the hydrochloride of the benzoyl derivative, m. p. 202 °, crystallises 
from absolute alcohol. 

CH 

a^Bimeihylamylene ap-oxide, C 5 Hjj‘CMe<^^ b. p. 147°/760 mm., 

D 0*8416, obtained from aS-dimethylamylene chlorohydrin by the 
action of aqueous sodium hydroxide, yields dimethylaminodimethyliso- 
amylcarhinol, C 5 Hji-CMe(OH)*CH 2 -NMe 2 , b. p. 98— 99°/24 mm., on 
treatment with dimethylamine in benzene solution ; the hydrochlondt 
of the benzoyl derivative of this base separates in silky needles, 
m. p. 138° 
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p.rhtiiylpropylmt aP-<mdet CMePb<V®% Ij. p. 930^33 
p 1 ‘ 0436 , obtained from phenylpropylene chlorobydrin, gives rise to 

dirnethylamiru>ph^nyldirwthyl<Mrbi7wl^ b. p. 135—136732 mm., Ay<iro- 

chloride, needles, m. p. 159— 160°, aurichloride, m. p, 110°, hmzopl 
derivative, oily, furnishing a hydrochloride, prisms, m. p. 206—206° 

^ithylavriinoj^enyldiriMtkylcarhinol, OH'GMePh^CHg’NHMe, b. p. 
135—138731 mm., hydrochloride, leaflets, m. p. 153°, hmzoyl and 
dihenzoyl derivativers both melting at 122°, was obtained from 
S-phenyl propylene ajS-oxide and mefchylamine. 

MetkylaminodimethyUthylcarhinol, OH'CMeEf CH 2 ’NHMe, b. p. 
8 O 752 mm., divaUryl derivative, oil, b. p. 1627'26 mm., results from 
the interaction of /5-methylbatylene a^-oxide and methylamine, 

0, T. M. 

Synthesis of Polypeptides. XXVII. 3. Derivatives of 
Active Valine. Emil Fischer and Helmuth Scheibler {Annalen, 
1908, 363, 136 — 167). — Only inactive dipeptides of valine have been 
prepared previously. A knowledge of the optically active forms 
appeared desirable, not only to permit of a comparison of the 
synthetical substances with the products of protein hydrolysis, but 
also for the study of Walden’s transformation. Glycyl-d- valine, 
(i alanyl'd- valine, and /-leucyl-d- valine are readily prepared in the 
usual manner by coupling c?- valine with the chlorides of the halogeno- 
fatty acid^, and treating the products with aqueous ammonia, as are 
also d-a-bromowovaleryl- glycine and ^-a-bromoz«ovaleryl-«? -valine by 
coupling d- and /-a'bromo?«ovaleryl chlorides with glycine and 
rf-valine respectively. In order to avoid racemisation, these bromo- 
compounds must be converted into the dipeptides by means of 
anhydrous, liquid ammonia. On hydrolysis, d-valylglycine yields 
d- valine and glycine, whilst ^valyl-<i- valine yields d^-valine. When 
treated with ammonia in methyl-alcoholic solution at 0°, the methyl 
ester of ^valyl-d-valine yields an inactive anhydride, termed trane- 
valine anhydride. 

Chloroacetyl-d-valinef CHgCl'CO'NH’CHPr^'COgH, crystallises 
from water in prisms, m. p, 113 — 115° (corr.), or from alcohol in 
plates j [a] 5 ” + 15-8° Glycyl-rf-valine, NHa-OHg-CO-NH-CHPr^’COgH, 
separates from aqueous alcohol in microscopic needles, ra. p. about 
254° (corr.), [a]^ - 19‘7° in aqueous, - 10*5° in hydrochloric acid, and 
- 6*9° in sodium hydroxide, solution. The hydrochloride crystallises 
in needles or prisms ; the copper salt separates from its deep blue 
aqueous solution partly in microsc >pic prisms and partly as a vitreous 
mass. The hydrocUoride of the methyl ester, CgHig 03 N 2 ,HCl, pre- 
pared by treatment of glycyl-tf- valine with hydrogen chloride in 
methyl-alcoholic solution and evaporation of the product at 25° under 
diminished pressure, crystallises in needles. This is converted by 
methyl- alcoholic ammonia into glycyl-d-valine anhydride, 

which ciystallises in needles, m. p, about 266° (corr.), [a]?? + 20*8° in 
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glacial acetic acid, +32*7'^ in aqueous, or +41® in alcoholic, solution 
(Fischer, Abstr., 1907, i, 901). 

d-a-.Swmopropton^^-d'Va^in«, CHMeBr*C0*KH*CHPr^*C02H, prg. 
pared from rf-a-bromopropionyl chloride and valine, forms feathery 
crystals, m. p. 180° (corr.), [a]^ +20-8° to +21° in alcoholic solution 
A-AlanyJrdi-valiney NHg'CHMe'CO'NH'CHPr^’OOgll, crytitalliges 
from dilute alcohol in microscopic needles, m, p, about 265° {corri 
[a]i^ --1‘9° in hydrochloric acid, -4 5° in iV-sodium hydroxide, or 

— 6 '4° in aqueous, solution. d^-Alanyl-^-vcdine ayOiydrid^^ 

C!HMe<p“^°>CHPrf, 

is prepared by conversion of the dipeptide into its methyl esUr hydro, 
chloridey and treatment of this with ammonia in methyl-alcoholic 
solution; it crystallises in needles, m. p. about 268 — 270° (corr.), 
[a]S - 29*3° in glacial acetic acid solution, and has less inclinatiou 
than the preceding anhydride to separate from its solutions in the 
gelatinous state. 

d-a'Bromoisohexoyl-d-vaUne, CHgPi^'CHBr’CO'NH’CHPr^’COgH, 
prepared from ti-a-bromotsohexoyl chloride and (i-valine, forms stout 
crystals, m. p. 150 — 151°, [aj^ +24‘3° in alcoholic solution. l^Leucyl- 
d-valiney crystallises from 

aqueous alcohol in spears or prisms containing water of crystallisatiou, 
which is lost in a vacuum over sulphuric acid, m. p. about 282° (corr.; 
slight decomp.) when quickly heated, [a]^ +18-0° in aqueous solution. 
The anhydridey C^iH 2 {, 0 . 2 N 2 , formed by way of the methyl ester, 
crystallises in microscopic needles, m. p. about 282°, [a]^ — 46'5° to 

— 50‘2° in glacial acetic acid .solution. 

ha-Bromoisovaleryl-d-valiney CHPr'^Br'CO’NH’CHPr^'COgH, pre- 
pared from Z-a-bromoisovaieryl chloride and (f-valine, crystallises in 
needles, m. p. 163 — 165° (corr.), [a^] -22*7° in absolute alcohol. 
l-Valyl-d-valiney CjoHgoOgNg,! JH^O, crystallises in needles, and loses the 
water of crystallisation at 95°/12 — 15 mm. over phosphoric oxide, 
m. p. about 308° (corr.), - 70 ‘6° to - 74*0°. The hydrochloride 
forms quadratic crystals, and is readily soluble in water. The 
hydrochloride of the methyl ester, formed in the usual manuer, 
crystallises in needles, and on treatment with ammonia in methyl- 
alcoholic solution is converted into trans-'ya^ine anhydride^ 

CHPr<^“^°>CHPr^ 

which crystallises in prisms, m. p. 316 — 318° (corr.), and is optically 
inactive. 

d-YalylglycvMy NH^-CHPr^-CO-NH-CHg’COgH, prepared from 
d-a-bromotsovaleryl glycine (Fischer and Scheibler, this vol., i, 858) by 
the action of liquid ammonia at 25°, crystallises from aqueous 
alcoholic-ethereal solution in short prisms, m. p. about 272° (corr.), 
[ajo +89*8° to +93*6° in aqueous solution, or [ajo +39*4° in 10% 
hydrochloric acid. A by-product of the formation of this dipeptide 
crystallises on evaporation of the alcoholic-ethereal mother liqui^ 
prisms, and has an acid reaction and taste. 

Distillation of Creatinine. R. Engeland {ZeiUch yhysid. 

1908, 57, 65 — 66). — The following compounds have been isolated from 
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the products obtained by the destrucbire distillation of creatinine 
hydrochloride : ammonia, dimetbylamine, and pyrrole. J. J. S. 

Olycocholic Acid. Maurice Pikttrb (Compt. rend., 1908 , 147 , 
g 1 0—813). — A convenient method is described for isolating glyco- 
choUc acid from pig’s bile. The product amounts to 60—75% of the 
total weight of glycocholic acid present, and is quite free from tauro- 
cholic acid ; its composition agrees with the formula The 

pure acid has m. p. 150°, and [a]p + 21°54' in alcoholic solution. 

Alkali hydroxides have no action on glycocholic acid under ordinary 
conditions, but under pressure, complicated changes, exceeding the 
limits of simple hydrolysis, occur. The toxic properties of sodium 
dycocholate have been determined ; with the higher animals, the lethal 
dose varies according to the method of administration. W. 0. W. 

Iminodiacetic Acid and some Derivatives. W. J, A. Jongkees 
{Rec. trav. chim., 1908, 27, 287 — 326), — The derivatives of iminodiacetic 
Lid, NH(CH2* 00^11)2 (diglycoUamidic acid, iminoacetic acid), de- 
scribed in the original can be divided into three groups : (I) deriv- 
atives containing the imino-group ; (II) derivatives in which the 
hydrogen of the imino-group is replaced by acyl radicles, (III) hydantoin 
derivatives. 

(I) . The hydrochloride of iminodiacetic acid, HC1,NH(CH2*C02H)3, 

obtained by the action of hydrogen chloride on the acid in the presence 
of alcohol, decomposes at 255°, and i-s unchanged by the action of such* 
dehydrating agents as thionyl chloride or phosphorus pentachloride ; 
the ethyl ester, HCl,NH(CH2’C02Et)2,Hg0, has m. p. 74°, and, on 
treatment with alcoholic ammonia, yields ethyl hydrogen iminodiacetcUe, 
NH(CH2*C02H)*CH2-002Eb, m. p. 175—176°; the hydrochU/ride, 
HCl,NH(CH2*C02lI)’CH2'C02llIt, has m. p. 143°; the methyl ester, 
HCl,NH(CH2*C02Me)2, has m. p. 183°, and yields methyl imino- 
diacekite, NH(Cn2*CO.,Me),. b. p. 126733 mm. or 123-5716 mm., 
mi 1-1675, from which the diaraide, NH(OH2*CO-NH2)2, m. p. 143° 
(Heintz, Annalen, 1868, 148, 178), and the moiiamide (iviinoaceiamic 
acid), NH(CH2*C02H'OH2*CO*NH2, m. p. 210°, are obtained by the 
action of ammonia ; the hydrochlorides have m. p. 255° and 210° 
respectively; compouTid, NH3,HCI,NH{OH2*CO*NH2)2, obtained 

by treating the hydrochloride of methyl iminodiacetate with methyl- 
alcoholic ammonia, forms beautiful crystals, that soften at 145°, but do 
not melt at 190°. ImiTwdiacetimide [2 '.^-diketopipeTazine\y 

obtained by heating under 15 mm. pressure the ammonium salt, the 
monamide, or the diamide of the acid, forms white needles, m. p. 
200—205° 

(II) . 2 : h-D%hiopiperazim-\ : ^-diacetamidef 

NH2-CO-CH2-N<®q2^^°>N-CH3-CO'NHj, 

is obtained as a secondary product in the preparation of iminodi- 
acetimide; it decomposes at 303—305°; the acid, 

COjH •CHj-N<pq 
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forms crj^stals, m. p. 280—290°, and, unlike the isomeride, 2 : 5-^ 
ketopiperazinO'S : 6-diacetamide, 

(Fischer, Abstr., 1905^ i, 32), is stable towards boiling methvl 
alcoholic potassium hydroxide ; the eikyl ester, ^ ' 

C02EfCH2-N<^®2g^’>N-CHj-C02Et, 

has m. p. 79 — 80°. AcetylimiTiodia^tonitrilei N‘Ac(CHj*CN)2, obtained 
by the action of acetic anhydride on iminodiacetonitrile, is a viscid oil 
b. p. 227°/16 mm.j methyl acetyliminodiacetate^ NAc{CHj*C0 Me) ” 
similarly prepared, has b. p 184—185715 mm., m. p. 83 5-!^84o ! 
auiyliminodi(Mieiamide, KAc^CHg'CO'NHg)^, has m. p, 203°, and vielr^’ 
the hydrochhride, HCl.NAc^CHg-CO-NHg)^. 

Cm'hTnethoxyiminodiacetonitrihf C02Me-N(CH2‘CN)2, prepared from 

methyl chloroformate and iminodiacetonitrile, has m. p. 63 64° b 

1897 15 Dim.; carhmetkoxyiminodiacetatei C02Me*N(CH2*C02Me) 
has b. p. 16 77 15 mm.; carhnethoxyimmodiacetaniide^ 

C02Me*N(CH2‘CO*NH2)2, 

has m. p. 212°; carhmeihoxyiminodiacetic acid^ C02Me‘N(CHp'C0 H) 
has m. p. 123°, and the blue copper salt, GflHjOgNCu.HgO, and the 
ha/rium salt, CgHij^OgNBajHgO, have been prepared. 

Methyl chloroformyliminodiacelatey C0Ci*N(CHg'C02Me)2, obtained 
by the action of carbonyl chloride (1 mol.) on methyl iminodiacetate 
^ (2 mols.), has m. p. 74°; methyl carhonyldidminodicLcetate. 

C0[N(CH2-C02Me)2]2, 

from carbonyl chloride (1 mol.) and methyl iminodiacetate (4 mols.), 
forms needles, m. p. 88 — 89° ; the amide^ ’ 

CO[N(CH,-CO-NH,),]„ 

darkens at 230° and decomposes at 250-', and the nitrile^ 

co[N(ce;2-cn)2]2, 

forms white crystals, m. p. 155°. 

(III). i-Imi7iohydmvloin-Vacetamid£, 

obtained by the action of alcoholic ammonia on car bmethoxy imino- 
diacetonitrile, forms colourless needles, which decompose at 245°, and 
yields a crystalline hydrochloride. 

.... . NH-CO^ 


Ethyl kydanioiri'l '■acetaiej 


>N*0H3-C02Et, obtained by 


hydrolysis of the preceding compound with hot hydrochloric acid and 
subsequent esterification, forms beautiful needles, m. p. 84 — 85°; the 
methyl ester, similarly prepared, has m. p. 107 — 108°; the md^ 

QQ 

^q.qh forms clear, hydrated crystals; the 

amide^ io*CH “• P- 196—197° has been prepared 

(1) by the action of alcoholic ammonia on methyl chlororormylimiDO- 
diacetate; (2) as a secondary product in the hydrolysis of imino- 
hydantoin- 1-acetamide, and (3) by the action of ammonia on the ethyl 
ester. M. A. W. 
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Hexathiooyano-salts of Molybdenum. Johanna Maas and 
Julius Sand {Ber., 1908, 41, 3367 — 3376. Compare this vol., i, 397, 
513) —A reply to the criticism of Rosenheim and Garfunkel (this vol,, 
i 614). The authors have carefully re-analysed the potassium, 
amraonium, and zinc ammino-salts, and confirm their previous results. 

The chromihtxathiocyaTioammmvwni acetatSy 

Cr{SCN)g{NH 4 ) 5 ,H 26 ,HOAc, 

prepared from the chloride, CrCl 2(^326)40 1, 2 H2O, ammonium thio- 
cyanate, and acetic aijid, crystallises in reddish- violet, rhombic needles, 
isomorphous with the corresponding molybdenum salt. W. R. 

Preparation of Additive Compounds of Chloral with 
Amides. Nathan Sulzberger (D.R.-P. 198715). — Chloral combines 
additively with the amides of the higher fatty acids. Chloral pdlmitin- 
amide, CCl8'CH(OH)'NH'CO*[CH2]i4*OH3, an oleaginous, white, 
crystalline powder, m. p. 110°, is produced by mixing its generators 
and warming at 100" Chloral arhromopalmitin anilide^ prepared in a 
similar manner, is a colourless, crystalline powder with a greasy feel. 

G. T. M. 

Action of Phosphorus Pentachloride on Halogenated Acid 

Amides. Wilhelm Steinkopf 1908, 41, 3571 — 3595). — 

Although in regard to their rates of formation and stability the 
halogen-substituted acetonitriles and acetamides closely resemble nitro- 
acetamide and -acetonitrile, it is found that they do not yield the 
corresponding acetimide chlorides when treated with thionyl chloride, 
whereas, as shown by Steinkopf and Bohrmann (this vol,, i, 327), 
the action of thionyl chloride on uitroacetamides leads to the form- 
ation of nitroacetimide chlorides. The author has studied therefore 
the action of phosphorus pentachloride on dichloro- and dibromo- 
acetonitriles. 

Wallach found (this Journ., 1877, ii, 182) that, whilst the action 
of phosphorus pentachloride on acetamide leads to the formation of 
the amide chloride, which readily loses hydrogen chloride, forming the 
imide chloride, di- and tri-chloroacetamides yield products which may 
have the formula (1) CHCl2*CO*NCl*POl2 and CCl8*CO*NCl-PCl2 or 
(2) CHGlg'CCliN-POClg and“ CClg-CCKN'POClg respectively. It is 
found now that the formation of such phosphorus compounds is a 
general reaction of the a-halogenated acetamides. The formulae (2) 
are to be preferred, as the action of moisture on these compounds leads 
to the displacement of a chlorine atom by a hydroxyl group, and the 
formation of a product, CHCl2'C(0H)IN*P06l2, or its tautomeric 
form, CHClg’CO’NH'POOL, is more probable than that of a product, 

CHCl2-CO*N(OH)-PCl2. 

[With CzESLAU Benedek.] — The liquid product, obtained by the 
action of phosphorus pentachloride on chloroacetamide in absence of 
moisture (Wallach, loc. cii.), gives, on analysis, figures agreeing with 
the formula CHgCbCCilN'POCl^ j it decomposes on distillation in 
a vacuum, and, on exposure to moisture, evolves hydrogen chloride 
and yields small amounts of crystalline chloroacetylphosphamic 
chloride, CHgCi’CO-NH-POClg. 
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Dichloroacetylphogphamic chloride, CHCl 2 *CO‘NH’POCl 2 , 

by the action of moist air on aj 8 )S-trichloroethylidenephosphamie 

chloride (Wallach, loc, cit)^ crystallise in white plates, m 
112 — 113°. When treated with sodium ethoside in alcoholj 

solution, it forms the ethyl ester, CHCl 2 *CO*NH’PO(OEt) 2 , which 
crystallises in white needles, m. p. 72 — 73°, is soluble in dilute 
so^um hydroxide or ammonia, forms a yellow precipitate with platinum 
tetrachloride in ammoniacal solution, and can be titrated with iWjn 
potassium hydroxide. The dtanilide^ CHCl 2 'CO’NH*PO(NHPh) 
prepared by heating the oxydichloride with aniline in ethereal 
solution, or by the successive action of an excess of aniline and of 
water on ajS^-trichloroetbylidenephosphamic chloride, crystallises from 
alcohol in white needles, m. p. 219 — 220° The hisphenylhydrazxde 

CHCVCO*NH*PO{NH-NHPh) 2 , forms white crystals, m. p. 1900 
(decomp.). 

TrichloroacetylphosphamiG chloride, CCIg'CO'NH’POClg, prepared 
by evaporating the light petroleum solution of the imide chloride- 
phosphorus oxydichloride (Wallach, loc, cit.) in contact with moist 
air, crystallises in white needles, m, p. 146 — 148°, and when 
treated with water yields phosphoric acid and trichloroacetamide, 
The TMihyl ester, CCl 3 ‘CO*NH*PO(OMe) 2 , crystallises in white leaflets, 
m. p. 105 — 107°, and dissolves in dilute alkalis ; the potamum salt, 
C 4 Hg 04 NCl 8 PK, m. p. about 135°, is hygroscopic. The ethyl ester| 
CgHjj 04 NCl 3 P, forms crystalline aggregates, m. p. 47—48°. The 
dianilide, C 14 H 13 O 2 N 3 CI 3 P, white needles, m. p. 194—195°. The 
Hspkenylhydrazide, 0 j 4 Hj 502 N 5 Cl 3 P, m. p. 237 — 238° (decomp.), 

The pr^uct of the action of phosphorus pentachloride on bromo- 
acetamide is unstable and has not been isolated. 

[With H. Guunupp .] — TribromociUoroetkylideThepkosphamic cMoride, 
CBrg’CCKN'POOlg, formed from phosphorus pentachloride and tri- 
bromoacetamide at 90—110°, is obtained as a liquid, which gradually 
crystallises. Tribi'omoacetylphospharmc chloride, CBrg'CO'NH-POC).,, 
formed by exposing the preceding substance to air, separates from benzene 
in crystals, m. p. 105 — 106°, and decomposes on further exposure 
to moisture. When treated with sodium methoxide in methyl-alcoholic 
solution, it forms methyl dibromomethoxyacetylphosphamate, 
OMe*CBr 3 *CO-NH*PO(OMe) 2 , 

which separates from water in white crystals, m, p. 92—93°. The 
corresponding ethoxy-ethyl ester, CgHj^OgNBrgP, forms long needle.^, 
m. p. 91°. 

[With G. Kikchhoff.] — ap-Dichlcn'o-^-hrcmoethylideneplmplimik 
chlo^'ide, CHClBr'CCKN-POClg, prepared from chlorobromoacetyl 
compound, ia obtained as a yellow liquid. The amide, formed 
by the action of moisture on this, could not be purified, and was 
converted directly into the ethyl ester, CHClBr*CO*NH*PO(OEt) 2 , 
colourless crystals, m. p. 67 — 68°. 

aB^TrichloTO-^'bromoethylidenephoephamic chloride, 

CCl 2 Br*CCi:N*POCl 2 , 

prepared from dichlorobromoacetamide, forms crystals, m. p. 68 °. The 
chloride, CCJgBr’CO’NHTOClg, forms colourless crystals, m. p. 147 ] 
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the 

crystals, 


ester of this, C4H«04NC]2BrP, separates from water in 
jn. p. 107° ; the ethyl ester, m. p. 76 — 77°. 
^^^ronitrocbceta^ide, N02’CCl2*C0'NH2, prepared by the action 
{ chlorine on ammonio-nitroacetamide, is obtained as a white, 
^rffstalline precipitate, m. p. 94 — 95° The app-trichloro ^^Uro- 

l)hosphatnic chlonde, NOg’CCla'CCKN'POClg, forms white crystals, 

^ P 55 60°. Dichloronitroacetylpkosphamio chloride^ O2HO4N2CI4P, 

cpnamtes from benzene in crystals, m. p. 165° (decomp.); the ethyl 
ester, CeHnOfiN^Cl^P, long needles, m. p. 56“. 

nJiloro-&$'dibr(mo-p-nitroacetylphosphamiG chloride^ 

N02-CBr2-CCi:N-P0Cl2, 

forms white crystals, m. p. about 65°. DihromonUroacetyl- 
^iphamic cktoridey CgHO^KgClgBfgP, white crystals, m. p. 187—188° 
(decomp*)* 

' [With C. Benedek.] — a-Chloro~^-hromophenylethylidenepho8pho/mic 
tUonde, OHBrPh*CCl!N*POCl2, was analysed. The derivatives are 
unstable. 

a-Chlorodiphenylacetamide has m. p. Ill — 113° (115°: Bickel, 
Abstr., 1889, 999). Cfdorodiphenylacetylphosphamic chloride^ 


forms crystals resembling ammonium chloride, m. p. 122 — 123°. The 
rfyZ ester, Cjc.Hi^O^l^ClP, white crystals, m. p. 104—106°. 

aj8/3* Trichlw'opropylidenephosphamic chloride, OMeOl2' CCl ! N 'POClg, 
prepared from di-a-chloropropionamide and phosphorus pentachloride 

at 85 95°, crystallises from light petroleum in white needles, m. p. 

80°. Di‘(x-ehloropropionylpho 8 phavmc chloride, C3H402NCI,iP, snow- 
white needles, m. p. 127 — 128°. 

Other nitro-amides,such as nitroacetamide and nitromalonamide, also 
react with phosphorus pentachloride, but the products are too unstable 
to permit of their isolation. G. Y. 


Higher Oxidation Products of Chromium. IV. Chromium 
Tetroxide Compounds. Ernst H. Riesenfeld [and, in part, Alfred 
Wesoh] {Ber., 1908, 41, 3536—3552. Compare Abstr., 1906, ii, 92; 
this vol., ii, 951; Riesenfeld and Wohlers, Abstr., 1907, ii, 357). — 
The mol. wt. of Wiede’s triamminecbromium tetroxide (Abstr., 1898, 
ii, 28) has been determined by the cryoscopic method, and the values 
obtained found to agree with the formula (NH3)3Cr04 (compare 


Werner, Abstr., 1906, ii, 760). The structural formula 1 has been 

NH3^, /O “1 

' CNx /(OH)., 


roN/ /0-| 
j CN ;Cr(-0 

NH3 ;Cr;: 0 K2 

CN- =;Cr;V (0H)2 

K 

LNH3/ '-oj 

NH/ '^'0(0H)2 


1 CN*'' '0^ \ 

(I.) 

(II.) 


(in.) 

1 

CN. /(OH), 

CN /rf- IOH), 


kJ 


L(CN)3Cr(OH),0/ ^0(0H)3 

(IV.) 



assigned to this compound ; in support of this formula, it has been 
found possible to prepare the dicyanomonammine derivative, II, inter- 
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mediate between the tricyano-compound, III, of Wiede {foe. cti.) aud 
the tiiamminechromium tetroxide. A compound has also been pre. 
pared having the formula lY, in which one of the positions ip the 
complex is occupied by a group similar in composition to the rest of 
the complex radicle. This is probably the first complex salt of this 
nature to be prepared. 

The complex in II and IV is represented as containing water, sipcQ 
compound II crystallises with water, which is removed together with 
ammonia when the substance is kept over calcium chloride, and co!xi< 
pound IV crystallises with water, only part of which is eliminated over 
phosphoric oxide. One mol. of the triammine, when decomposed by 
acid or alkali, yields 2 — 3 equivalents of hydrogen peroxide, that ig 
only the Og group in the complex forms hydrogen peroxide, and is 
thus in all probability a bivalent group. It is therefore highly 
probable that the chromium in the tetroxide derivatives is sexavalent 

Potassium dichromium tetroxide pentcicyanidei 
K,[(Cr0J,(CN),],5H,0, 

is formed by treating an aqueous solution of potassium cyanide and 
chromic acid, cooled in an ice-salt freezing mixture, with hydrogen 
peroxide j it crystallises in dark reddish-brown prisms. Molecular- 
weight determinations by the cryoscopic method and electrical con- 
ductivity measurements show that the salt when completely 
dissociated in aqueous solution is ionised, thus: ^ 5 [(OrOj 2 (CN),J = 
6 K'-!-[(Cr 04 ) 2 CNT + 4CN'. It is converted by aqueous ammonia into 
potassium dicyanomonamminechromium tetroxide^ 
K2[Cr0,(CN)2NH3],6H20, 

crystallising in long, slender, yellowish-brown needles. The complex 
of this salt is dissociated in dilute aqueous solution. It slowly evolves 
hydrogen cyanide and ammonia when kept, and decomposes with slight 
explosion when heated rapidly. W. H. G. 

Preparation of the Cyanides and Cyanamides of the Alkali 
and Alkaline Earth Metals. Badische Anilin- & Soda Fabxik 
(D.B.-P. 200986), — All nitrogen compounds of titanium, such as the 
nitride or the car bonitr ides, readily give rise to cyanides or cyanamides 
when heated with carbon and the oxides, carbonates, sulphates, or 
other salts of the alkali and alkaline earth metals. The reaction occurs 
either in the presence or absence of a fusible medium, such as fusion 
mixture or a fusible chloride. The carbon may be introduced in. the 
form of soot or pitch, or^it may be obtained from a decomposable hydro- 
carbon. The titanium is left in a form capable of recombining with 
carbon, and thus the process is continuous. The alkali metals give 
rise to cyanides only ; barium yields a mixture of cyanide and cyan- 
amide, whereas calcium cyanamide is the sole product when lime is 
employed. Cr- T. M. 

Preparation of Aminodicyanodiamidine. Temistoclb Iona 
{Gazzettay 1908, 38 , ii, 480 — 484). — Thiele and Uhlfelder’s naethod of 
preparing aminodicyanodiamidine by nitrating dicyanodiamidine and 
subsequently reducing (Abstr., 1899, i, 119) gives low yields. As 
much as 80% of the theoretical quantity can be obtained by reducing 
nitrodicyanodiamidine by means of hydrochloric acid (D 1*19) an 
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21 DC dust at a t6ittp©t^ture not iiighor than 45*^, When aihiiiodicyano^ 
diamidine' dihydrochloride is heated with jt^aminobenzaldehyde in a 
solution faintly acid by hydrochloric acid, it yields a red compmmd^ 
crystallising from alcohol in long filaments and softening at 300® 
without showing signs of melting ; the constitution of this compound 
is being investigated. rp ^ 


Desmotropy and Flaoresoence of Ethyl Oxalosucoinonitrile 
Wilhelm WiSLiCBNUs and Paul Berg {Ber., 1908, 41, 3757— 3768 W 
Ethyl oxalate (1 mol.) and succinonitrile (1 mol.) condense under 
the iadnence of sodium ethoxide, yielding the sodium derivative 
of ethyl oxalosuccinonitrile, CN-0H2’CH(CN)-C0-C02Et. Attempts 
to bring about condensation with a second molecule of ethyl oxalate 
were unsuccessful, although succino nitrile condenses with 2 mols. of 
mothyl oxalate) the methyl analogue of the ethyl compound uien> 
tioned above could not, however, be prepared. Ethyl oxalosuccinonitrile 
exists in two ^utomeric forms ) the enolic form is obtained by 
treating the sodium derivative with acid, and passes into the ketonic 
form when warmed in aqueous solution. The ketonic form dissolves 
in alcohol, forming a bluish- violet, fluorescent solution. This is the 
first fluorescent substance of the aliphatic series to be prepared, and is 
consequently of^ some importance in connexion with the question 
of the relationship between chemical constitution and fluorescence. 

The chemical behaviour of the ketone is represented by the formula 
CN*0H2*CH{CN)*CO*CO2Et with bub one exception, namely, its 
behaviour towards phenyl hydrazine ; although the enolic form yields 
a Dormal phenylhydrazone, the ketonic form gives rise to only small 
quantities of indetinite substances. 


Or Ethyl oxalositccinonitrile (enolic form), 

CN-CH2*0{C]Sr):C(0H)*C02Et, 

crystallises in colourless, pointed leaflets, m, p. 102 103®. The 

alcoholic solution is not fluorescent, and gives a dark cherry-red 
coloration with ferric chloride; the copper salt, (CsH.O,N2)20a, forms 
emerald-green, rhombic leaflets, m. p. 118—121° (decomp,). It yields 
with phenyl^irbi^^^ the ordinary temperature thQ additive product, 
CK*CH2*C(CN).C(0*C0*NHPh)'C02Et, small, flab needles, decompos- 
I ammonia in ethereal solution, the ammonium salt, 
long leaflets, decomposing at 145 — 150°; with phenyl- 
lydrazme in alcoholic solution, the phenijUiydrazone, C,. H, colour- 
less needles, m. p. 150—151° ; the p~bromophenylhydrazoae, 

has m. p. 181 — 1 82° ; the semicarbazone^ 

GN-CH2*CH(CN)*C(C02Et): N -NH'CO-NH.,, 
lorms long, colourless needles, m. p. 162° ; the ojcime, 
CI7*CIl2*CH(0N)*C(C02Et):N0H, 
crystallises in long needles, m. p, 110° 

J-myl oxahs^eiiionUrih (ketonic form) crystallises in pale yellow/, 
neecfle^ m. p. 154 — 155°; it is reconverted into the 
alcoholic solution of sodium ethoxide. It does not 
p-bromopheuylhydrazine, semicarbazide hydro- 
6j ydroxylamine, or phenylcarbimide at the ordinary tempera- 
VOL. XCIV. i. Q 
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tore, and yields witk very snaali -^ttt^ties of j 

which crystalliaes in small, golden-yellow ne^les, decompos- 
ing at 122— 125°. It reacts with phenylcarbiinide at^ 100° yielding 
the additive product described above, and with p-broipqdieDylhydrazine 
at 100°, forming oxvlUc add di-^hromoyihAnylhydTaaM^y 
CA(N2H3-0«H,Br)2, 
colourless scales, m. p. 240° (decomp.). 

DiiMtkvl 'dioxcdomccinonitriUi 

C02Me*00-CH(C^J^)'CH(CN)’C0-C02Me, 
crystallises in yellow, glistening, hexa^nal leaflets, m. p. 185° It 
does not give a coloration with ferric chtoride, but with copper acetate 
forms a copp^ salt, crystallising in yellowish-Kreen, 

■ microficopic needles. W, H. G. 

Negative Substituted Amino-oximes. Ill, ^rominated 
Amino-oximes. Wilhelm Steinkopf and H. Grunopp {liar., 1908, 

35(59 3571). — The authors have prepared the mono-, db, and tri- 

bromoetbenylamino-oximes, and have found that,^ whilst the moiM)- 
and di-bromo-co in pounds resemble in their stability the chloro- and 
iodo-substitnted ethenybimino-oximes, the tribromo -com pound k 
comparatively unstable. The brominated ethenylamino-oximes am 
prep^ed by the action of hydroxylamine on the corresponding 
brominated acetonitriles in the same manner as are the chloro- and 
iodo-compounds. They give characteristic brown to brownish-red 
colorations with ferric chloride, and form hydrochlorides when treated 
with hydrogen chloride in ethereal solution. 

Srojnoethenylarnino-oxme, CH 2 Br-C(NOH)*KH 2 , crystallises in 
yellowish-white leaflet?, m. p. 95—96°, yields a dirty-green precipitate 
with alkaline copper sulphate solution, and reduces boiling alkaline 

mercuric chloride, -ktxt .n- 

Dihromoethenylamino-oxime, CHBr 2 -C(NOH)*NH 2 , crystallises m 
white needles, m. p. 120°, forms a dirty-green precipitete with 
alkaline copper sulphate, and reduces mercuric chloride in boiling 
alkaline solution. The hydrochlmide, white powder, m. p. 163—165“ 

CBr--C(NOH)-NH„ m. p. 126“, gradiully 
decomposes at the ordinary temperature. 

Silicoiodoform. Otto Ruff [in part, Emil Geiskl] (Ber.y 1908, 

41 3738 3744).— Silicoiodoform may be obtained in fa^riy large 

quantities by the action of hydrogen iodide on siliconitrogeii 
- hydride, SiNH, suspended in cold carbon disulphide, or more readily 
by treating trianiLosilicon hydride, SiH(NHPh) 3 , with hydrogen 
iodide in benzene. 

Silicoiodoform decomposes slowly above 160 , liberating y r g 
and probably a volatile iodosilicoii hydride. Tbe b. p of 
form is about 220°/760 mm., but on continued foiling the temperata 
slowly rises to about 300°; the residue left after f '’“2 
silicon tetraiodide. Silicoiodoform boils without 
^pressure of 14, 22, 67, and 122 mm. at 106°, 111“, 132°, and 15.i 

re.spectively ; it has 3'286. \ ain/NlIPh\ prepu*! 

pfVwitif^iuosi/icoH hyd'i'xde {iriaihilmosilicant), biH-t /8» r 
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by the iatoractiTO of aniline and siKcocMorofom in benzene 
crystallises in slesden, white needles^ and begins to decompose at 114® 
It is converted b7 hydrogen chloride, bromide, or iodide into the 
corresponding tnhalogenated silioane, and by water into siliooformio 

acid aod aniline. 

SiliconUrogm hydride, is obtained together with siliconamide 

by the interaction of siliconchloroform vapour and ammonia diluted 
with hydrogen at about - 10®, as a white powder. "VV. H. G 

Silico-acids and their Derivatives. Wilhelm Melzer ( Bei\ 1 908 
41,3390^3395). Silicon tetrachloride reacts with organo-magnesium 
halides, yielding compounds of the type RSiCL (compare KiDninv 
Trans., 1907,91, 209), alkyltrichlorosilicanes. These react with wate/ 
yielding the silico-acids, R-SiOgH, and with anhydrous alcohol, yielding 
the ortho-esters, R’Si(OEt) 3 . ^ In the preparation of the chlorides, it is 
essential that all traces of moisture should be removed. 

PropyltrichhrosUkane, CjHy-SiClj, is a clear, colourless liquid b. p. 
123—125°; it has a penetrating odour, and fumes in contact with 
the air. 

Silkohutyric acid, OjH^-SiO^H, forms a hard, solid mass, which can 
be ground to a powder. It is infusible. 

Ethyl orthodlicohutymU, C 3 H,-Si(OEt) 3 , is a colourless liquid with 
an aromatic odour, and has b. p. 177 — 179® and D 0’8945. 

imAmylMlorosilioane, C^Hj^-SiClj, is a colourless liquid b u. 
4679 mm., I) 1-066. ^ 

Ethyl orOmsilicohexoate, C 5 H„-Si(OEt) 3 , has b. p. 195—200° and 
D 0'9318. 

EUkohexoic acid, C^Hjj-SiOaH, forms a hard, brittle solid, soluble in 
ether, benzene, or chloroform, and has not a definite m p 
EmttyUnchlorosilicam, C^H.-CH^-SiClj, has b. p, 94l96°/n mm. 

n C,H,-CH 3 =Si(OEt),,, has b. p. 245-250° 

and D ^0 9864. StUophenylacetic acid, separates 

from ether as a clear, vitreous solid, m. p, 65 66® 

o.NapmyUnohl<rronlicam, Ci^H.-SiCi,, is a viscid liquid with a 
peuetra mg odour and has b.-p. 165-170722 mm. and D 1-3760. The 
»rd»-es er,O. H,-Si(OEt) has h p^ 220-230718 mm., and the acid, 
tevot^U032) “■ (compare Khotinsky and Seregenkoff, 

Velocity of Decomposition of the Ozonidea of Certain Cyclic 
°gof ® ‘‘“d Hans von Splawa NeyLnn 

Harries and 

Rtwriniri 1 VI 1906, I, 833), it is incorrectly stated that a 

into y ozonide of eyefohexene is obtained by ^assinv ozone • 

forrotle“neTs tZ '^ten chloro- 

"uay be crvstalli'sp!f f ‘s obtained which 

matelv tlm^o Ibe two oronidos have approxi- 

by wateJ!^ composition, and behave similarly when decomposed 

e decomposition of the ozonides of eyefopentene and ci/cfohexene 
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by water has been studied quantitatively (<}ompare Harries and Taut, 
this vol, i, ^17) ; it is found that under similar conditions cyc/openteoe 
ozonide is decomposed in one hour to about the same extent as 
cyc/ohexene ozonide in two and a-half hours. 

a-cyclo^Tsirsws ozonide^ CgH^gOg, obtained by passing ozone into a 
solution of the unsaturated hydrocarbon in hexane, crystallises in 
stellate groups of small, white needles, m. p. 75'^ ; it decomposes at 9{P. 

B-cydoHexem ozonide is formed together with the a-ozonide 
by acting on a solution of the hydrocarbon in carbon tetrachloride 
with ozone ; it is a sparingly soluble, solid substance, m. p. 115—120° 
(decomp.), and when analysed gives values which lie between those 
required for and OfiH^oO^. 

Both ozonides are decomposed by boiling water, yielding adipic acid 
(about 44%), adipic dialdehyde, cyc^opentenealdehyde, and adipic 
semialdehyde (about 13%). Adipic semiddehyde {^ddehydovaUrk 
acid), CH0-[CH2]4*C02H, forins colourless crystals, m. p. 124—125% 
the Tp-nitropfienylhydrazone crystallises in yellow needles, m. p. 134®. 

W. H. G. 


Lowest Oxides of Hydrogen Sulphide. Emil Ekomm [B&r., 
1908 41 3397 - -3426).— [With Adolf BoEsiCKE.]~In previous com- 
munications (Abstr, 1906, i, 656 ; 1907, i, 982; this vol., i, 700), 
the author' has stated the rule that organic disulphides of the type 

x:cii‘S‘S-cBi:y, 

containing neighbouring double linkings, are decomposed by water or 
alkalis, sulphur being eliminated. An attempt has been made to 
apply the rule to the elucidation of the constitution of sodium tetra- 
thionate. If this salt be represented as OXa’SOg-S-S’SOg’ONa, its 
decomposition by water should be as follows : 

I. ONa'SO.’S-S-SOa'ONa + Ufi = OXa^SO^'SH + S + HO-SO^-ONa. 

II. ONa-SOg-SH + HO-S02*ONa = Na2S04 -f S + SO2 + HgO. 

The amounts of sulphur and of sodium sulphate (compare Gufc- 
mann Abstr., 1907, ii, 862) obtained when sodium tetrathionate 
and water are repeatedly evaporated to dryness approximate to the 
quantities required by the preceding equations. Experimente, m 
which the prevention of the secondary reaction is attempted by the 
addition of ammonium hydroxide or sodium hydrogen carbonate, do 
not give satisfactory results. In the decomposition of sodium tetra- 
thionate by water or alkalis, it seems impossible to stop secondary 
reactions, but there appears to be no doubt that sulphur is always a 
product of the primary reaction. 1 u , 

Aromatic disulphides are exceptions to the foregoing ruj© i ^ 

■ ment with an alkali, they are decomposed without elimination of su p lu. 
The author regards the decomposition as occurring 1°*^' y; ^ 
Ph-S-S-Ph + HrO = Ph-SH + Ph-S-OH, but the evidence tor this vi, 
Z by no means'conclusive. When phenyl disulphide, alcoholic s 
hydroxide, and benzyl chloride are heated in a reflux 
iLyl s^dpMde, Ph.S-CH,Ph, m p. 42“, f 
are obtained, without doubt by the action of the 
the initially formed phenyl mercaptan and benzenesulp 
respectively (compare Schiller and O^to, this . (.yujido 

Sim^ however, beuzoic acid is also formed from the henzy 
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wheu 4*. i'-diiaitrodiplienyl disulphide is used in the place of phenyl 
(iisulphiJe (this vol., i, 631), some oxidising agent must^e produced 
in the reaction j this fact furnishes the chief evidence foi^he author’s 
view quoted above. The hypothetical phenyl derivative of sulphur 
hyjrate, Ph’S'OH, being unstable in alkaline solution, changes to 
phenyl mercaptan and benzenesulphinic acid, somewhat like benz- 
aWehydo in the Cannizzaro reaction. By the decomposition of sodium 
ethyl thiosulphate by alcoholic sodium hydroxide, Gutmann (A.bstr., 
11)07, i, 671 1 this vol., i, 407) obtained a solution which oxidised 
aisenites to arsenates, and probably contained the ethyl derivative, 
Kt-S-OH. By treating this solution with benzyl chloride, the author 
obtains ethyl mercaptan, benzyl ethyl sulphide, benzylethylsulphone, 
and benzyl disulphide ; the formation of these substances is regarded 
as furnii'hing additional evidence for the existence of the ethyl 
derivative of sulphur hydrate. The fission of p-tolyl di8ulph9xide by 
sodium hydroxide in the presence of benzyl chloride yields jo-tolueue- 
sulpbinic acid, jn-tolyl disulphide, and 73-tolylbenzylsulphone, the 
formation of which is due to the action of the benzyl chloride on the 
siilpldnic acid (compare Otto and Bossing, Abstr., 1886, 711 ; Berasen 
and Turner, Abstr., 1901, i, 270 ; Fromm and Palma, Abstr.; 1906, 

i, 819). 

[With 0. Gaupp.]— D erivatives of sulphoxylic acid, HgSOg, have 
been obtained by several investigators (compare Bazlen, Abstr., 1905, 

ii, 240j Reinking, Dchnel, and Labhardt, ihid.^ i, 261). By the inter- 
action of zinc dust and sulphury I chloride in dry ether, Fromm and 
Palma (Abstr., 1906, i, 819) obtained a solution of zinc sulphoxylate, 
which yielded dibenzylsulphone by heating with benzyl chloride and 10% 
sodium hydroxide. A more searching examination of the reaction has 
shown the presence of a small amount of benzylsulphonic acid, so that 
the formation of zinc hyposulphite in the first reaction is not excluded, 
as previously mentioned. Since, however, sodium or zinc hyposulphite 
is insoluble in dry ether, or in ether containing water, alcohol, or zinc 
chloride, the formation of the sulphonic acid cannot be due to a hypo- 
sulphite ; its production is explained thus : (I) Zn + SOgCh - ZnCL + SOg. 
(11) SO2 + 2NaOH -H CH^PhCl « NaCl + CH^Ph-SO^Na -p H^O. Mag- 
nesium, copper, iron, or sodium have no action on sulphury 1 chloride in 
dry ether, but sodium amalgam reacts vigorously, the product yielding 
with benzyl chloride and sodium hydroxide, benzylsulphonic acid, the' 
formation of which is again attributed to the liberation of sulphur 
dioxide. 

Aldehydes or ketones react with sodium hyposulphite in the presence 
af sodium hydroxide in accordance with the equation : BR'CO + 

+ NaOH = BB'C(OH)*S02Na 4- Na.^SOg (compare Meister, 
Uoius k Briining, Eng. Pat., 1903, 5867 ; Chem, Zentr., 1906, i, 423 ; 
Bazlen, loc, ciL). The substance, BB'0(0H)*S02Fra, may be a 
liydroxysulphinate, an ester of sodium hydrogen sulphoxylate, or a 
-lerivative of orthosulphoxylic acid (compare Bazlen, loc, cit.). To 
ascertain which representation is correct, the behaviour of Bongalite(7 
^sodiumformaldehydesulphoxylate), OH-CHg-SOgNa, has been studied, 
be reduction of rongalite by tin and hydrochloric acid, or by hydrogen 
iUlphide in the presence of hydrochloric acid, does not give much 
information, since the production of the substance obtained, tritbio- 
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fownaMehyde, is explicable by each formula. Oxidai^ by potassiunj 
permangana^ or by chlorine or bromine waters" oanses cntnpl^^g 


decomposititR, Better results are obtained by adding an alcohol! 
solution of benzyl chloride to rongalite and aqueous sodium hydroxide 
and heating for three hours, whereby dibenzylsul phone, sodium benzvl* 
sulphbnate in small amount, and dihtnzylrongaUU^ xa ^ 

80 — 81°, are obtained ; in the absence of the alkali, only the sulphong 
is formed. The formation of the snlphone in the presence or the 
absence of sodium hydroxide is evidence for the sulphoxyla+e 
formula of rongalite: (I) OH*CH2'O*SO*I^'a + NaOH + 2C-H^0J- 
SOJC,-R,), + 2NaCi + CH,0 + H^O. (IT) OH-CH^-O-SO-Na + 
2CyHyCl- S02(G.H 7)2 + Nadi + HC! + CHgO. 

Dibenzylrongalite is not formed in a secondary reaction between 
dibenzylsul phone, sodium hydroxide, and rongalite, neither does it 
yield the sulphone by heating with sodium hydroxide in the pre5^ellce 
or the absence of benzyl chloride. Its formation is not due to a 
reaction between di benzyl sulphone snd formaldehyde, for these two 
substances, heated with 10% sodium hydroxide, form d'^ormcUdihnzul 
' ’ , • • 


gvlphane, O^gHigO^S, m. p. 188° which from its behaviour receives the 


constitution 


^^UHg-CHPh- 
^^CHo‘C[IPh- 


|>S02, and is not obtained 


dibenzylrongalite. Treated with hydrogen chloride in glacial acetic 
acid, dibenzylrongalite yields benzyl chloride (hence one benzyl group 
is attached to oxygen) and formaldibenzyldisulpkoxide^ 
m. p. 108° ; the latter is also obtained from dibenzvl disulphoxt^de 
m. p. 108°, formaldehyde, and hydrogen chloride. 
Dibenzylrongalite is decomposed by bromine in chloroform in sunlight, 
yielding benzyl bromide, benzyl sulphonyl bromide ^ CyH^-S0,Bp, 
m. p. 79°, and ;?-bromobenzy]sulphonic acid. Reviewing the preceding 
decompositions, the author concludes that rongalite is a sulphoxylatC} 

OH’CHg’O'SO'Na or CH2<CQ!i>SNa*OH, and that dibenzylrouga- 
lite has the constitution C^H^'O'CHg’O’SO'C^H^ or 

Sodium ace ton e>ulphoxy late is more stable than rongalite, for a 
substance analogous to dibenzylrongalite is not obtained when 
^ts solution is heated with benzyl chloride and sodium hydroxide. 
Since, also, sodium benzaldehydesulpboxylate (Bazlen, loc. cii.) is un- 
changed when heated at 120° with benzyl chloride and aqueous sodium 
hydroxide, the author ascribes to these two sulphoxylates the formuk 
of hydroxysulphinates ; OH'CAIeg'SOgNa and OH'CHPh'SOjNa. 

C. S. 


Preparation of Sulphinic Acids. Emil Knoevenaqel and 
Jambs Kenner [Ber., 1908, 41, 3315— 3322).— The authors find that 
aromatic sulphinic acids can be readily prepared in a yield of about 
80% by the action (first studied by Friedel and Crafts, Abstr., 1S9 , 
241) of sulphur dioxide and aluminium chloride on aromatic 
carbons or their halogen derivatives at a low temper.\ture. 1 J 
reaction is started by passing dry hydrogen chloride through e 
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'<tnre, tbe of aVdminiQm chloride 

riphinic acid is dwBttposed by alkalis. Phenol ethers also yield"! 
^^lobinic acids very readily, and the use of hydrogen chloride is not 
*'^essary, but sulphoxides and siilpbonium corn pounds are . also 
^reduced.* The reaction is probably accompanied by the intermediate 
f’oimiition of the compound AlClj-SOjCl. 

jSulphinic acids were prepared froai benzene, ^-toluene, o-, m-, anJ ’ 
jj-xylene, mesitylene (m. p. 100°. Hoi tine) er, Zeitsdt. Chem.f 1867, 
686, gives 98 — 99°), i^-cumene, jo-cymene. naphthalene (a-ncid), p-chloro- 
benzene (m. p. 98 — 99°. Oberlander, Diss , Heidelberg, gives 5° lower), 

and 7;-broniobenzene. 

Anisole yields anisolesulphinic acid (m. p. 73°. Kreuder, Diss,, 
Heidelberg, gives 97 — 98°) together with di-p-anisyl sulphoxide and 
trianisylsulphonium chloride (isolated as platinichloride). From 
pbenetole a mixture of the sulphoxide and sulphonium compound was 
obtained. J. C. C. - . 

Sulphinic Anhydrides. Emil Knoevenagel and Leo Polack 
{Ber.i 1908, 41, 3323 — 3331). — When aromatic sulphinic acids are 
treated in the cold with acetic anhydride and a drop of concen- 
trated sulphuric acid, or a few drops of a 0-1% solution^ of ferric 
chloride in acetic acid or acetic anhydride, the corresponding sulphinic 
anhydrides are produced. 

Btnzenesulphinic anhydride ^ 0(S0*CqH^). 2 (probably previously 
obtained by Otto and Ostrop, Annalen^ 1866, 141, 374, as an oil; 
compare also Otto and Gruber, ihid,^ 1868, 146, 11), is a white, 
crystalline substance, m. p. 66 — 67°. When preserved in a closed vessel 
or over concentrated sulphuric acid in a vacuum desiccator, it decoa>- 
poses with the formation of benzene disulphoxide, C^Hg'SOg’S’CgHj, 
and benzenesulphonic acid, together with compounds of high m. p. 
The latter are not formed when the substance is kept in a vacuum 
desiccator over soda-lime, and the above decomposition proceeds more 
slowly. 

7Hmne-^- sulphinic anJiydride, CgH^Me'SO-O'SO'CQH^Me, has 
m. p. 75°; it decomposes after a time into y^toluene disulphoxide 
and a mixture of toluene-sulphiiiic and -sulphonic acids. 

^Xylmesulphinic anhydride, 0(S0*CgH3Me2)2, has m. p. 68 — 69°. 
In a vacuum desiccator it decomposes into y>-xylenesulphonic acid and 
T^xyhne disulphoxide, white tablets, m. p. 70 — 72°. . The same products 
are formed when p-xylenesul phonic acid is heated in a sealed tube 
at 120—130°. 

\f/~CumenesiUphinic anhydride, 0(S0*CgH2Me3)2, has m. p. 92 — 93°,^ 
MesityUnesvlpkinic anhydride has m. p. Il8 — 121°. p-Gymmesulphin^: 
anhydride was obtained as an oil , which was probably a mixture 
of isomerides. '^-Bromohenzenesulpkinic anhydride begins to jnelt 
at 79 — 81°, and is completely molten at 108 — 109°. Even after 
ten minutes the m. p. is raised to 140°, and after a longer time the 
substance is converted into p-bromohenzene disulphoxide, m. p. 155*5°, 
which is also formed on heating p-bromobenzenesulphinic acid in a 
sealed tube at 120 — 130°. '^-lodohenzenesvlphinic anhydride, when 
freshly prepared, begins to melt at 75 — 80°, and is completely. molten 
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ibovo‘100®. After half an hour the m. p. ifl 16CPr (decoinp.)j 
^iodobepzeue disulphoxide is probably present. * 

When benzene- or ^^-toluene-sulphinic anhydride is mixed with 
ammonium carbonate, the ammonium salt of the corresponding 
sulphonic acid is formed, together with the corresponding disulphoside 
The latter anhydride gives with dry ammonia, ammonium toluene- 
.j9-8ulphonate, together with the corresponding disulphoxide and a 
trace of the sulphinic acid. When the experiment is carried on after 
the vessel containing the toluene-p-sulphinic anhydride has been filled 
with dry hydrogen, a small amount of p-toluenesulphonamide is formed 
Benzenesulphonic anhydride gives with diethylamine the diethylamine 
salt of benzenesulphinic acid; with aniline, di-^j-aminophenyl sulphoxide* 
with ^-toluidine, the corresponding salt of benzenesulphinic acid, and 
with phenol, hydroxy diphenyl sulphide. J. C. C. 

Action of Arsenites and Cyanides on Thiosulphonates. 
August Gutmann (ifer., 1908, 41, 3351 — 3356).— Sodium toluene^* 
thiosulphonate is reduced by potassium cyanide or sodium araenite in 
sodium hydroxide solution to the ;?-sulphinate, with attendant forma- 
tion of thiocyanate or thioarsenate at 100°: CgH 4 Me’S 209 Ka+ 
Na^AsOg = CgH^Me-SOgNa + NagAsOjS, 

A solution of the toluene-j[?-thiosulphonate, boiled with 10 mols. of 
sodium hydroxide in 15% solution, becomes lemon-yellow, and on 
evaporation deposits sulphinate. The yellow solution gives with 
hydrochloric acid, sulphur and sulphinate, but no hydrogen sulphide ; 
with an alkaline zinc solution, no zinc sulphide, and with ar senile or 
cyanide, decolorisation at once results. The conclusion is drawn that 
the yellow colour is due to NaOSII, the sodium hydropersulphide 
reacting thus with cyanide : NaOSH + KCN = KCNS + KaOH. 

Sodium sulphide also gives a deep yellow solution, which is likewise 
decolorised by cyanide or arsenite, and is held to contain NaSSH. 

W. R. 

Transposition of Phenyl. Migration of the Naphthyl Group 
in lodohydrins of the Naphthalene Series. Marc Tiffeneau 
and Daudel {CompL rend.^ 1908, 147, 678 — 080). — The authors find 
that, exactly as in the cases previously observed with the phenyl group 
(compare this voL, i, 165, 166), the naphthyl nucleus in derivatives 
containing the ethylene linking migrates under the influence of iodine 
and mercuric oxide, thus : 

Ar-CH{OH)-CHI*CHg — ^ CHO'CHAr-CH, 
Ar-CMe{OH)*CH2l — > CHa-CO-CH^Ar. 
^a-AUylnaphthalemy CioHy'OHg'CHICHg, prepared by the inter- 
action of allyl bromide and magnesium a-naphthyl bromide, has 
b. p. 265 — 267° ; with mercuric oxide and iodine in aqueous ethereal 
solution, the iodohydrin, C 2 J)Hy*CH 2 'CH(OH)*CH 2 ^? ^ obtained, which 
loses its iodine when treated with silver nitrate, but the aldehydic 
compound is not formed. 

a-Naphlhylpropylene^ CjQHy*CH*CH*CHg, produced by boiling a-allyl- 
naphthalene with alcoholic potassium hydi oxide, has b. p. 147— U9 / 
ID mm.) and 275—278° under the ordinary pressure, accompanied by 
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partial When treated with mercuric oiide and iodine, 

is directly transformed into a-1 -naphthyl pro pal dehyde, b, p. 
170— 17171 ^ mm., D® 1*118 (Darzens, this vol., i, 91), which, 

oxidation, yields a-l-na;?A%7;>rojot(WfC acid, m, p. 1 45° 

^.\.XaphtkylpropyhfM, with iodine and mercuric- 

oxido, gires a-napItikylacMoiM, CiQHj'CHg'CO'CHg, the s&micarbazonc 
of which has m. p. 205 . 

fi-Ka})hihylQihyleu6, Oi^QH^’CH.CHg, prepared by the interaction of 
acetaldehyde and magnesium a-naphthyl bromide, is the chief con- 
stituent of tho fraction of the products, b. p. 135—138715 mm. ] with 
iodine and mercuric oxide, it yields a-naphthylacetaldehyde, 
CioHy-CHg-CHO, 

b. p. 163—166713 mm. The s$micarhazone has m, p. 208°. On 
oxidation, the aldehyde yields a-naphthylacetic acid. J. C. C. 

Condensation of Fluorene with Alkyl Nitrites and 
Nitrates by means of Potassium Bthoxide, Wilhelm 
W isLiCENUs and Martin WaldmOller {Ber,, 1908,41, 3334—3340). 
— Although fluorene does not react with amyl nitrite (Thiele and 
llenle, Abstr., 1906, i, 571) or ethyl nitrate (Wieland, Diss,, Munich, 
1901) in presence of sodium ethoxide, the authors find that the 
condensation proceeds smoothly when potassium ethoxide is used. 
From fluorene and amyl nitrite, fluorenoneoxime (1), and from fluorene 
and ethyl nitrate, 9 -nitre fluorene (II), have been prepared. 

i:«J‘>c:N0H ?^'[J^>c:no-oh - V«|^*>ch-no, 

(I). (TI). 

The two desmotropic forms of the latter have been obtained ; the 
a«-form is comparatively very stable. For the condensation, an 
alcoholic-ethereal solution of potassium ethoxide is used. 

The potassium compound of fluorenoneoxime, C(CqH 4 ) 2 :NOK, is stable 
in dry air, and decomposes between 210° and 220°. With water it 
yields fluorenoneoxime. 

The potcissium compound of O-isbnitrofluorone (O-oci-nitrofluorene) 
results from the condensation of fluorene and ethyl nitrate in presence 
of potassium ethoxide. It forms small, yellow needles, and a dilute 
solution of^ it gives a dark green coloration with ferric chloride. The 
corresponding ammonium salt, small, yellow crystals, decomposing 
ut 146 — 148°, sodium salt, glistening, yellow leaflets, and silver 
salt are described. ^-hoNitroJiuorene {^-faci-nitrofluorene), prepared 
from the^ sodium salt, forms small, greenish-yellow needles, m. p. 
132—135°; it dissolves in potassium hydroxide. 9-Nitrofluorene, 
ormed when an alcoholic solution of the ctei- compound is kept or is 
waimed for a short time, crystallises in small, colourless, glistening 
a ets, m. p. 181 — 182° (decorap.). It is insoluble in potassium 
loxide, but is dissolved by sodium or potassium ethoxide, 
regenerating the act-form. An ethereal solution of the aci-form 
gives with dry ammonia an immediate precipitate of the ammonium 
, but the true nitro-com pound does not react with ammonia under 
© same conditions. Phenylcarbimide is without action on the 
1 ro- eiivative, whilst with the act-form a vigorous reaction ensues, 
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acRompanied by evolritibn of gad. Both forma of 
floorenone when carefully heated. When a solution of the potassinj^j 
compound of the ooi-form is exposed to the air, or if air is pagg^^j 
through the solution, fluorenone and potassium nitrite are forrae<i • 
the reaction proceeds more quickly with an absolute alcoholic 

solution. ^-Bromo-^-nitToflurn'enSi X^rx^^CBr’NOg, prepared by addinir 

l-etL4 ^ 6 

bromine water to an aqueous solution of potassium aci-nitrofluorene 
forfiia small, yellow, glistening needles, m. p. 107—108° (decomp.)’ 
On heating, bromine and nitrogen dioxide are evolved and fluorenone 
is formed. J- C. C. 

Hydrofluorides of Some, in Part very Weak, Organic Bases. 
RuuotF F. Weinland and F. Keisohlb {Btr., 1908, 41, 3671—3674 
Compare Weinland and Lewkowitz, Abstr., 1905, i, 518). — Xhe 
following hydro flu or ides have been (prepared : From tri phenyl amine 
(with concentrated alcoholic hydrofluoric acid), NPhgjHF, bright green 
powder : from dipheuylamine, with aqueous hydrofluoric acid, 
NHPh2,2HF, 

small, colourless crystals ; with alcoholic hydrofluoric acid, 
NHPh2,3HF, 

colourless leaflets ; from azobenzene, Ng^hgjHF, long, orange-red, 
glistening needles ; from dimethylpyrone, with aqueous hydrofluoric 
acid, C.j.Hg02,3HF,JH.,0, large, colourless prisms, and with alcoholic 
hydrofluoric acid, 0..Hg02,3|^HF,^H2O, leaflets. J. C. C. 

Studies in Nitration. V. Melting Points of Mixtures of 
0- and p-Nitroanilines. J. Bishop Tingle and H. F. Rolker {/. 
Aimr, Soc,^ 1908, 30,1764 — 1767. Compare Abstr,, 1907, i, 

120 ; this voL, i, 408, 778,893).— In an earlier paper (this vol.,i,408), 
the melting points of mixtures of o- and m-, and of m- and p-nitro- 
anilines were recorded, and it was stated that the curve for mixtureis 
of the orthO' and para- com pounds was very irregular. The experiments 
on 0- and p-nitroaniline have now been repeated, in which the difference 
in composition between consecutive mixtures was 2%. Curves have 
been constructed showing the melting points of the original mixtures 
and the melting points after the fused mixtures had been cooled quickly 
and then re- melted. It is suggested that the variations in these two 
series of melting points are due to polymorphism, a substance on 
melting changing into another form with a different m. p. 

The solubility of the nitroanilines in alcohol has been determined. 
At 15°, 100 clc. of 95% alcohol dissolve 15*848 grams of o-, 4*960 gr^ 
‘of m-, and 4 030 grams of p-nitroaniline. ^ 

a)-Chloroacetanilide and Some Halogenphenylglycines. Ca^ 
G. Schwalbe, W. Schulz, and Hermann Jochheim _( 5 e?*., 1908, 41, 
3790—3796). — It is known that the presence of negative groups makes 
the displacement of a halogen in a benzene derivative more easi^ 
effected. It was therefore anticipated that oxindole would be foraea 
on'heating o-w-dichloroacetanilide with copper powder, and 
tin would result from the fusion of o-chlorophenylglycine wifh sodawi 
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The halogea ^ a 0*4% yreH x)f 

was obtaili^, and oxin dole <k)oid only be detected. 

o^h>- DichloroacetaniU de^ = CpH^Gl *NH*GO • OH gCl , prepared eithet from 
ohloroiicetic acicl» o-chloroaniline^ and phosphorus trichloride (compao^e 
JariJ^oD, Abstr., 1907vi, 3I2),or from chloroacetyl chloride and o-chloro- 
aniline, crystallises from light petroleum in woolly needles, m. p. 67°. 

Q-Cldorophetiylglycinef CgHgOg^^^Cl, obtained from o-chloioaniline by 
licating with alcoholic potash, formaldehyde, and potassium cyanide 
(Abstr” 1904, i, 153), crystallises in white leaflets, in. p. 171° The 
CgHyONgCl, forms white, glistening needles, m. p. 142°; the 
ester, CioHi^O^NCI, is a colourless oil, b. p. 288—291°; acetyl- 
o^chloTOphenylylycine,0-^QE.^fi^O\,lK>Ym^ white crystals, decomp. 210 °; 
i(s ester, CigH^^OgNCl, is a colourless liquid, b. p. 205°/20 mm. 
The m- an-1 \ychloTophenylglycines have in. p.'s 93° and 141° respectively ; 
^2 : \ dichl(yrophevylghjcine, CgH^OoNClg, crystallises from water; 
in. p. 127°. The o- and pAro/no/iAen^^^FZi/cwes, CgHg02NBr, have m. p/s 
157° and 150° W. R. 

Preparation of Aromatic Glycines. Geoeges Imbert and 
Consortium fur Elektroghemische Industrie' (D.R.-P. 199624), — 
Atoiaatic glycines have hitherto been prepared by the interaction of 
luonohalogenated acetic acids and aromatic amines. It has now been 
found that the former maybe replaced by the dihalogenated vinyl 
fillers, the hitter being supposed to change in the following manner; 
CjHClg'OEt + H 2 O = HCl + CHgCl’COgEt. Accordingly, 1 mol; of the 
dihalogenated vinyl ether is allowed to react with* 3 mols, of the 
aromatic base in aqueou‘>i or dilute alcoholic solution, but the excess of 
base may be replaced by some acid-6xing agent, such as calcium, 
magnesium, or barium carbonate. Ethyl dichloro- or dibrorao*vinyl 
ether and aniline give rise to a mixture of ethyl pheuylglycinate 
(90%) and phenyl glycinanilide (10%). G. T, M. . 

Diphenylamine Derivatives. Fritz XJjxmann and Reiner 
Dahmen 1908, 41, 3744 — 3755).— While attempting to prepare 
4-nitrodiphenylamine-2-sulphonic acid by Fischer's method (Abstr., 
1892, 331) with the object of obt^tining from it the corresponding 
sulphone by elimination of water, it whs louiid, on boiling the aqueous 
solution of the acid with a small quantity of sulphuric acid, that the 
sulpho-group was removed, with the formation of ^-nitrodi phenyl- 
amine. Farther investigation has shown that aminodiphenylamineT2- 
sulphonic acids behave in a similar manner ; it has therefore been 
found possible by this method to prepare the following derivatives of 
diphenylamine : ^j-nitro-, jt?-amino-, l-nitro-i'-amino-, 4-nitro-3'-amino-, 
and 4-nitro-2'-amino-dipheiiy]amine, 4-nitrophenyl-2'-tolylamiDe, 4- 
nitrophenyl-4'-tolylaminp, and 4-aminophenyh4'-toiylamine. 

The sodium salts of the o-sul phonic acids were obtained by the 
interaction of the base with sodium 2-chloro-5-nitrobeiizeuesulphoqat,e ; 
lu the case of a nil it e and o-toluidine, the condensation was brought 
about by heating in the presence of calcium carbonate and glycerol; 
with p-toluidine and the three phenylenediamines, the components 
were simply heated together in aqueous solution with calcium 
carbonate. 
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Sodium 4-7iiirc^A6wyZ-2'-fo)/yianit7W'2-iij7j»Aonaif, PjjHjjOgK SNa 
crystallises in yellow n^les. ArNUrophenyl-%' dolylamino^ Cj^H .0 K ’ 
forms glistening, dark yellow leaflets, m. p. 115° and is reduced ^ 
A-ami7U>phenyl-^'-U>lylamine^ ^i 8 ^ 14 ^ 2 j leaflets, m. p. 58 5'^, the 

sulpliaU of which forms white needles. ♦The p-amino-com pound ma 
also be obtained from ^-ammop1miyl~^’’tolylamine~^-8xdpkonii: 

which crystallises in small, colourless needles. ’ 

Sodium Ai-nitrophPMyLi'-tolylamiiiG-^sulpJionatej C^gHjjOrK SNa 

forms orange-red needles with a blue reflex. 4-Nitro-4'-aminodip|)enYl! 
amine has m. p. 207°: Bandrowski gives m. p. 211° (Abstr., 190] ; 
48) ; the hydrochloride, CigHj^O^NsjHCl, forms dark steel-blue* 
glittering needles. ' 

^-Nitro-^-aminodiphmylamim-%sulphonic acid, crystal- 

lises in yellowish-biown needles. 

^-NitropJtenylA^-iolylamine, OigHjgOgNg, crystallises in glisteniu^ 
yellow needles, m. p. 136° ^-Aminophenyl'i*-tolylamine-2-sulj^ioni^ 
add, CjgHj^OgNgS, forms small, white needles ; the sodium salt crystal- 
lises in colourless leaflets. 

^-Nitro-Z'-aminodipkmylamine-^sulphoniG acid, OjgHj^OjNgS, forms 
brownish-yellow needles. -aminodipkenylamine, CjgHj^OgN , 

crystallises in glistening, brownish-yellow leaflets, m. p. 156°; the 
hydrochloride forms large, deep yellow needles with a blue reflex. 

A:-Miro-^*-aminodiphenylamine‘%sulphonic acid, OjgHjjOgNgS, crystal- 
' lises in yellow needles. It is converted when boiled with dilute 
sulphuric acid into 4-nitro-2'-amiuodiphenylamine (14%) and 4-Ditro- 
phenol-2-sulphonic acid. W. H. G. 


Phenyl-, Naphthyl-, and Menthyl-oarbimides. C. YxiLk 
(Ann. Ckim. Phys., 1908, [viii], 15, 331—432). — The author has made 
ab exhaustive examination of the reactions between certain aryl- 
carbimides and (1) organic acids (compare Abstr., 1905, i, 771), 
(2) phenol and some of its substituted derivatives, (3) esters of 
hydroxy-acids, (4) amino-acids, and of the condensation of «-dipheny]- 
carbamide with certain acyl tartaric anhydrides. The following 
compounds ate described for the first time : aniline henzenesulphimle, 
PhSOgHjNHgFh, m. p. 132° ; aniline hydroxyh&nzylphosphinite, 
OH-CHPh-PHO-OH-NH^Ph, 
m. p. 99° ; aniline dihydroxydibenzylphosphinaie, 
PO(CHPh*OH)2-OH,NH2Ph, 

m, p. 190° ; the diphenylnretkane of ethyl dihydroxydibenzylphosphinate, 
CgoHggOgNgP, m. p. 203° ; pkenylurethcme of irihromophenol, 
CgH2Brg*0-GO-NHPh, 

m. p.. 168° ; menthyluretkane of trimethylcarbinol, 

OMeg'O-CO-NH-CjoHifl, 

m. p. 112°, [ajo - 55*33° in toluene ; the men thyl urethane derivative 

CHMe-CHO-00*N*C,oHis) 

of ethyl lactate yields the lactam, i ^ I > r 

m • , 

The phenylurethanes of substituted phenols, or of the esters o 
hydroxy -acids, are readily prepared by heating phenylcarbimide 
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iiydioxy-coBupound in the presence of a small quantity of sodium ; 
.Up niienyliirethan© of methyl tartrate crystallises in the monoolinic 

The influence of (a) the solvent, (6) the molecular weight and the 
position of the substituting radicles, and (c) the ethylenic linking in 
the radicles on the specific rotation of the numerous optically active 
urethanes prepared in the course of the work is fully discussed in the 
paper. . M. A. W. 

preparation of Compounds of p-Aminophenol, ja-Methyl- 
aminophenol, and p-Phenylenediamine with Sulphurous 
Acid. Soci^Tk Anontme des Plaques et Pa piers Photograph iquks 
LuMxfesB ET SEs PiLS (D.R.-P, 198497). — Crystalline additive 
cooipouuds of sulpjiurous acid with ^-aminophenol, jo-methylamino- 
phecoi, and ^-phenylenediamine may be produced either by passing 
sulphur dioxide into a hot aqueous solution or suspension of these 
bases, or by treating them with 40% aqueous sodium hydrogen 
sulphite. The salts of the bases may be employed for this re act ion, 
providiilg that a mixture of sulphite and hydrogen sulphite is 
employed. 

The compound, lONHj'C^H^'OH.HgSOg, from jp-aminophenol, white 
leaflets, m. p. 184°, is only sparingly soluble in cold water. 

The compound, fiNHMe’CgH^'OHjHgSOg, from ;>methylamino- 
phenol, forms small, colourless, odourless crystals, decomposing at 
87° 

The compound, 9CgH4(NH2)2,H2SOg, from |3-phenylenediamine, 
colourless crystals, m. p, 137°, has a faint odour of sulphur dioxide; 
it is readily soluble in cold water. These products find employment 
as photographic developers. G. T. M. 

Abnormal Salts. Antoni Korczynski {Bull. Acad. Sci. Cracow, 
1908, 633 — 644). — Finely-powdered phenols and acids have been 
submitted to the action of dry ammonia. At the ordinary tempera- 
ture, 1 mol.* of ammonia is absorbed by o-nitrophenol, l-nitro- 
2'tmphthol, o-iiitro-/)-c resol, dibromo-o-nitrophenol, o- and ;?-nitro- 
pheDolmercurihydroxides, benzoic, cinnamic, o- and 7 u-nitrobenzoic, 
3 : 5~dmitrobenzoic, o- and p-ch loro benzoic, and jo-bromobenzoic acids. 
/j-Nitrophenol, 2 : 4-dinitrophenoi, and 3 : 5-dinitrophenol absorb 
Two molecules of ammonia are absorbed by jo-bromo-o-nitro- 
phenol, 2 : 6-dinitropheuol, 3 : 5-dinitro-p-cresol, 5-bromo-3-nitro-^- 
cresol, 4-bromo-2 : 6-dinitrophenol, picric acid, tribromophenol, 
trichloropheuol, />-nitrobenzoic and 2 : 4-dinitrobenzoic acids at the 
ordinary temperature ; by o-nitro-p-cresol, o-nitrophenolmercuri- 
hydroxide, ,and j9-nitrophenolmercurihydroxide at -10°, and by 
dibromo-o-nitrophenol, w- and ja-nitrobenzoic acids, and o-chloro- 
beuzoic acid at —15° The sodium or potassium salts of the preceding 
compounds do not absorb ammonia. 

Trinitrobenzoic acid absorbs 4NHg at 0 % yielding a black substance, 
which loses 2 NH 3 at 25°. Trinitrobenzene and trinitrotoluene at 
-10 to -15® absorb 2 NH 3 , forming reddish-brown, crystalline 
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3^gtanc69. ‘ For these substsincesf from which the ortginal compounds 
cannot be regenerated, constitutions such 

CeH 2 M€(N 0 ,) 2 'i?(NH 5 )( 0 NH *);0 

are proposed (compare Hantzsch and Kissel, Abstr., 1900, i, 89 ^ 

C.’ S. 

New Method of Formation of Ethers of Glycerol with 
Phenols. Petar Schivkotitch (Monatsh., 1908, 29, 951— 958j^ 
Brunner obtained a substance, during the preparation of 

quinoldicarboxylic acid by the action of carbon dioxide on quinol in 
the presence of a hydrogen carbonate and glycerol (Abstr., 1907 i 
319). This substance is probably an ether of glycerol with quinof 
but, as it is foi med in only very small quantities, it could not be 
thoroughly investigated. The author has therefore studied the 
interaction of glycerol with various phenols at 200 — 210 “, and finds 
that mono-ethers of glycerol are formed. 

Phenyl glycerol ether (compare Lindemann, Abstr., 1891, llQSj is 
formed by heating phenol, glycerol, and sodium acetate together in an 
atmosphere of hydrogen at 200 — 210 “ for twelve to twenty hours. 
The following derivatives of glycerol are prepared in a similar mannei : 
o-tolyl ether, C 3 H,-^( 0 H) 2 ’ 0 *C^>R 4 Me, glistening needles, m. p. fig°- 
m-toiyl etfier, white needles, in. p. 65“ ; p-tolyl etlier, white 

needles, m. p. 73 — 74“ ; a-naphthyl ether, white scales 

m. p. 91 — 92“ ; ^-’naphthyl ether, CjgH^^Og, white scales, m p 
109—110°. W.H.G. 

Preparation of 3“Nitro-2-cyano-l-methoxy benzene, S-Nitro- 
2 -cyano-l- 0 thoxy benzene, 4-NitrO'2-oyano-l-methoxyb6nzene, 
and 4-Nitro-2-oyaDO-l-ethoxybenzene. Jan J. Blanksma ( Omi . 
WeehUad, 1908, 5, 789 — 795).— The preparation of nitrocyano- 
derivatives of phenetolo and anisole is described. 3-Nitro-2-cyano- 
phenetole (compare Lobry de Bruyn, Abstr., 1885, 656) is prepared 
from 2 : 3 -dinitrophenetole (this vol., i, 157) by the action of alcoholic 
ammonia, which yields 2 -amino- 3 -uibrophenet ole. The amino-group is 
replaced by the cyano-group by the Sandmeyer reaction. When boiled 
with acetic anhydride, 3 -mtro- 2 -aminophenetole yields the correspond- 
ing acetyl derivative, which crystallises from light petroleum, m. p, 
64“ When heated at 120° in alcoholic solution with methyl amine, 
2 : 3-dinitrophenetole yields ^-nilro-^-meikylaminophenetote, m. p. 59“ 
which crystallises from alcohol. Nitric acid, D 1*52, transforms the 
last compound into 3 : 5 -dinitro- 2 -nitromethylaminophenetole, 

OEf OoB 2 *(N 02 ) 2 *NMe*N 02 , 

which forms colourless crystals from alcohol, m. p. 79 — 80“ (not 69“, 
as p^viously stated, Abstr., 1905, i, 431). 

2 a^Dinitroanisole was treated analogously to the corre.*^ ponding 
dini^Pjbihenetole with alcoholic ammonia, and yielded S-nitro-o-anisidine, 
CaH^^Me)(Nll 2 )(N 02 ), yellow crystals from alcohol or benzene, m. p. 
76° (compare Bantlin, Abstr., 1^79, 237). The corresponding acetyl 
'derivative was obtained by the action of acetic anhydride; it has 
m. p, 128°. TTie acetylation is much facilitated by addition of a dmp 
of concentrated sulphuric acid to the mixture. The acetylation 0 
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3 ^W^®'C||1£j(NOj) 2*NH2, was tiimilarly efEected. 

The compound formed has m. p. 202® 

Exchange of the NHg group for CN by Sandmeyer’s method 
converts S-nitro-o-anisidine into 3-iiitro~2-cyauoaniBol6, colourless 
leaflets, m- p- 171® (de Bruyn, loc, cU.). When heated in alcoholic 
solution with methylamine at 120°, 2 : S-dinitroanlsole yields S-nitro* 
o-nietbylaojinoanisore in the form of dark red needles, readily soluble 
ju alcohol, m. p. 58®. .Nitric acid, D 1*52, converts this compound 
iuto 3 ‘ 5-dinitro-2-nitrosomethylaminoaiii5o]e, ^ 

Me0-0gH2(N02)2'NMe*N0, 

m. p. 118 ° 

Keduction of 2 : 4-dinitrophenetole with ammonium sulphide or 
sodium disulphide yields 4-nitro-o-pherietidine, which by Sand- 
meyer’s reaction is converted into ^^-nitro-^-cyanopk&netole. It crystal- 
lists from boiling water in colourless crystals, m. p. 101° It is very 
slightly soluble in cold, but more so in boiling, water, and readily soluble 
in boiling alcohol With a mixture of nitric acid and sulphuric acid, 
it yields 4 : 6-dinitro-2-cyanopheDetole, m. p. 72° (Abstr., 1902, i* 

..... 

I-Nitro-o-anisidine yields analogously i-ifhiir.h%cyanoani8olei colour- 
less cry.^tais from boiling' water, m. p. 126°, slightly soluble in 
cold, readily in boiling, alcohol. On treatment with a mixture 
of bitric acid and sulphuric acid, it is converted into 4 : ^-diniiro-^- 
cyanoanisoh, which separates from dilute alcohol in colourless crystals 
nj.p. 71° 

On nitration of 2 : 3-dinitro-anisole (or -phenetole) and 3-nitr0'2- 
cyano-anisole (or -phenetole), the NO 2 group takes up the para- 
position with reference to the alkyloxy-group ; with 4*nifcro-2-cyano- 
anisole ,(or -phenetole), it takes up the ortho- position. A. J. W. 


Nitration of 5-Nitro-l :3 dimethoxybenzene, Jan J. Blanksma 
{Htc. trav. chim., 1908, 27, 251— 256).— When 5-nitro-l : 3-dimethoxy- 
benzene (Vermeulen, Abstr., 1906, i, 256) is treated with nitric acid 
(D 1*52) in the presence of sulphuric acid, 4 : 5 : 6-«Wm(ro-l : 3- 
dirMthaxyhenzme, C6H(0Me)2(N02)3, in. p. 193° (Itec, trav. chim., 1908, 
27, 39), is obtained, together with a small quaiitity of a compound, 
m. p. 110°, which has not yet been identified. 

Ihe constitution of the trinitro-derivative was determined by 
converting it by means of alcoholic ammonia into 2 : 6-dinitro S * 5- 
dimtk^xyaniline, ^ m. p. 223°; this yielded 
4 : 6-dinitro-I : 3-dimethoxybenzeue, m. p. 155° (Abstr., 1902, i, 715), 
on diazotisation and subsequent treatment with alcohol (this vol, i’ 
157), and 4 : 6 dinitroresorcinol, m. p. 210°, was obtained from the 
a er compound by hydrolysis. The following compounds obtained 
rom 4:5: 6-trinitro-l : 3-dimethoxybenzene are described : 

2 : %-Diniiro-3 : b d%rmthoxynipAhylanilirie, N HMe-C^H (0Me)2(N02)2, 
^ ‘ ^-dinitro-\-w^thylmtroamino-'^ : ^-dimetkoxy benzene. 
NO ■NMe-0,H(OMe),(NO,)„ m. p. 176°, and 2 : MmitZz : 6-dl 
methoxydiphenylamine, NHPli- 0 eH(OMe) 2 (NO 2 ) 2 , m. p. 190° 

S.nif 1 ! ^ P* obtained when 

10 - . o-dimethoxy benzene is treated with nitric acid, D 1*46, 
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aud this is converted into the trinitro-componnd dumbed above on 
further nitration with nitric acid (D 1*52). M. A. 

Aloesol, a Complex Phenol prepared from Certain Aloes 
Euc^ne liBoiVL {Gompt. rend., 1908, 147, 806—808. Compare this 
vol, i, 40),— The compound obtained previously by the 

author in the chlorination of Cape or Uganda aloes, is not tetrachloro- 
methoxynaphthaquinono, as the author at first supposed, but a deriv- 
ative df a new phenol, aloesol. Tetrachloroaloesol separates froj^ 
acetic acid in colourless needles, m, p. 268*9° (corr.). This dissolves 
alkalis, giving a yellow solution, from which the original compound is 
precipitated by the addition of excess of alkali. The acetyl derivative 
Cj;iH30aCl4Ac, crystallises in pale yellow prisms, m. p. 125° (corr.). 

Dichlorotetrahydroaloesolf C|j^HgOgCl2, prepared by the action of 
zinc and acetic acid on tetrachloroaloesol, forms colourless, microscopic 
needles, m. p. 276° (corr.), and in its behaviour towards alkalis 
resembles tetrachloroaloesol. The barium compound, (C^H;y03C)2)2Ba, 
forma long, colourless needles. The acetyl derivative occurs in 
colourless, prismatic needles, m. p. 150 — 151° (corr,), A yellow 
modification, however, is formed when acetic anhydride is employed, 
and this furnishes, on hydrolysis, a yellow modification of dichloro- 
tetrahydroaloesol having the same m. p. as the colourless variety. 

The presence of a benzene ring in tetrachloroaloesol is indicated by 
the fact that nitric acid decomposes it with formation of oxalic 
acid and tetrachloroquinone. W, 0. W. 

Preparation of a Compound having the Composition of 
Nitrosobenzyl Alcohol, Kalle & Co. (D.R.-P. 199317). — The 
monomercury derivative of o-nitro toluene (compare Abstr., 1907, i, 908) 
when treated with cold concentrated hydrochloric acid gives rise to an 
unstable compound, isolated by extraction with ether or distillation in 
steam, and having the composition of an o-nitrosobenzyl alcohol, 
NO-CgH^^CHg-OH ; this product gives with mercuric chloride an 
additive compound crystallising from benzene in white needles. 
When 6% hydrochloric acid is employed in this reaction, the anhydride, 
anthranil, is obtained. Gr- T. M. 

O', m-, and jo-Tolylethyl Alcohols. K. Kling {Bull. Acad. Sci. 
Cracow, 1908, 632— 633).— By the energetic electrolytic reduction of 
0-, m-, and p-tolylacetic acids, the corresponding alcohols have been 
obtained. o-Tolylethyl alcohol, 07H.^’CH2*CH2’OH, has b. p. 243 243 o 
(corr.), 1*0159, and 1*5214. The meto-isomeride has b. p. 
242*5— 243° (corr.), D'i* 1*0127, and np 1*5231, and the y^ara-compound 
has b. p. 244*5-245° (corr.), D? 1*0177, and Wi> 1*5271. C. S. 

Isolation of Cholesterol from Pats. Ernst Salkowski {Zeiisch. 
physiol Chem., 1908, 57, 515-519).— Glikin adversely criticises a 
method he incorrectly attributes to the author. References are 
jpven to an improved method, published in the author’s ’ 

and a brief account of it is again published. 
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Allylhippuric ^d. ^A GdiiVeniOTt Material for the Pre- 
paration of yS-Diaubatituted a-Amino-Ti-valeric Acids. SSebn 
P. h. SoBENSBK {Bftr.f 1908, 41, 3387 — 3390. Compare Abstr., 1905, 
i/749j also Fischer and Kramer, this vol., i, 858).— When ethyl 
alljlphtbaliminomalonate is hydrolysed with aidium hydroxide and 
then evaporated with hydrochloric acid, allylglycine is formed, and 
this when benssoylated, yields T-^llylhf'ppuric acid^ 

ch2;cb-ch2*ch(Nhbz)-co2H, 

which crystallises from benzene in rectangular plates, m. p. 
IU 7 — 107’5° The racemic acid can be resolved by means of bruciue 
orquiuidine; with the former base, the salt of the 7-acid crystallises 
tirst, and with the latter base, the salt of the d-acid. 

The active acids combine with bromine, yielding yS-dibromo-a- 
bcDzoylamino valeric acid, 

CH2Br;CHBr*CHg-CH(NHBz)»C0gH, 

as an oil, and this readily loses hydrogen bromide, forming a crvstallinfl 
CH(NHBz)— CO. _ ^ ysi^tiuine 

lactoae, 

It is suggested that this should be used for the syntheses of a-amino- 
yS-dihydroxy- and other yS-substituted valeric acids. J. J. g. 


0 Bromophenyl- and a-Bromophenyl-aoetamides. Wilhelm 
Steinkopf and Czeslau Benedek (Ber,, 1908, 41, 3595—3598).— 
Attempts to prepare nitrated phenylacetamides for the purpose of 
comparison with nitroacetamide have been unsuccessful. In the 
course of the work, the authors have prepared two brominated phenyl- 
acetamides. These are now described, 

(yBromophmylaGeiamide, CgH^Br-CH.-CO-KH^, prepared by the 
action of bromine on phenylacetamide suspended in water, separates 
in white crystals, m. p. 181 ° and on treatment with sodium nitrite in 
sulphuric acid solution yields o-bromophenylacetic acid. 

a-Bromophenylocetamide, OHBrPh*CO*Nll 2 , prepared by treating 
a-bromophenylacetyl chloride in benzene solution with a current of 
dry ammonia, forms white crystals, m. p. 143-144°, and on hydrolysis 
with nitrous acid yields a-bromophenylacetic acid, m. p. 87° 

G. Y. 


Halogen Amino-acids : jo-Iodophenylalanine. Henby L 
Wheeleb and Samuel H. Clapp (Ainer. Chem. 1908, 40, 
458-468. Compare this vol., i, 897).— In continuation of their work, 
liie authors have synthesised |?-iodophenylalanine. 

Btkyl phthalimino-^iodohenzylmalonatey 

CoH,:(CO)2:N*C{C02Et)2-OIVCeH,I. 
prepared by heating y>-iodobenzyl bromide with ethyl sodiophthalimino- 
malonate, forms flat, colourless pi isms or six-sided plates, m. p. 112°. 
D a kalme hydrolysis and subsequent acidification, it gives 
m(Ua7mG p-iodobenzylaGetic acid, ^ 

in ^^ 2 ®*W:CO-NH‘CH(C 02 H)-OH 2 ’CsHX 

™ acidification with hydrochloric acid, the 

*«f«“cau-CHTNa.K)H -0 ttT ^ 

} 2 CJlg UgH^T, IS produced, forming thin scales, 

VOL. XCIV. i. g ^ 
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p. 370® fdecomp.V* The A^rocWoj^, tliro/ pj . 
d^mposing at 2 i 8 ®, and «ftw and copper salts ara deRcribed. 'pii* 
phmyloarbimide forms aggregates of flat prisms mr plates, m 
178 — 179® (decomp.). The hydarOoiny CigHjjOgN^l, prepared fro^ 
this by boiling with 20 % hydrochloi ic acid, forms flat, rbomboliedai 
crystals, m. p. 1 95 — f96°. The ethyl ester of p-iodophenylalanine U 
oplourless, viscid oil, b. p. 223 — 226®/25 mm., of which the picraL 
forms flat, yellow plates or tablets, m. p. 200 — 203®. q q 

^-Dimethylaminocinnamic Acid. Lotte Weil {Monaish., 1903 
20 , 895 — 908). — The object of this investigation was to ascertain 
if a methylamino- or dimethylamino-group influences the replacement 
a-halogen atoms by methoxy- or ethoxy groups in the same manner as 
alkyloxy- groups (compare Hertzk>i , Abj^tr., 1905, i, 291 ] Werner, Abslr 
1906, i, 180 ; Goldschmiedt, Abstr., 1907, i, 241). j 8 -Bromo-p-dimethyl 
aminocinnamic acid was therefore prepared, and was found to be quite 
stable towards boiling , alcohol and aqueous potassium hydroxide, so 
that a yj-dimethylamino-group does not exert the same influence on an 
a-balogen atom as a fi-methoxy-group. The p-dimethylamino*grQup 
was found, however, to have a great influence on the alkylcarboxy 
group, for methyl ^^-dimethylaminocinnamate cannot, like methyl 
cinuamate, be converted by ammonia into the corresponding amide. 

p~Dimetkylaminocinnamic acid, NMeg'CgH^’CHICH'COgH, may be 
prepared by Perkin's method provided potassium acetate is used in the 
place of the sodium salt ^ it crystallises in glistening, yellow leadets, 
m. p. 216® (decomp.) j the silver salt is yellow. The ethyl ester, 
CigHj^OgN, is most readily obtained by the action of sodium on a 
mixture of ethyl 'acetate and yT-dimethylaminobenzaldehyde ; it crystal- 
lises in golden-yellow leaflets, m. p. 74 — 75°, b. p. 205 — 208°/19mm.; 
ihe picrate, CjgHjyOgN’jCgHgOyNg, forms red crystals, m. p. 130—132^. 
The TmiJtyl ester, C^ 2 Hj^ 02 N, forms pale yellow crystals, m. p. 
134 — 136°; it i« converted by bromine in chloroform intq a bromo- 
derivative, which forma colourless crystals, m. p. 164 — 168° (decomp.), 
and is either methyl a^-dihromo-'p-dimethylamino-^-phenylpropiomu, 
NMeg'CgH^'GHBr'CHBr’COgMe, or methyl ^-hromo-p-di'mthylainim- 
dnnamate hydrohromide, NMeg’CgH^'CBrlOH'COgMejHBr. The sub- 
stance just described is converted by boiling water, alcohol, or aqueous 
potassium hydroxide into methyl ^-hromo-p-diniethylaminocmmmak, 
NMeg'CgHj’CBrlCH’COgMe, an exceedingly stable compound crystal- 
lising in glistening, yellow leaflets, m. p. 96° ; it is not affected by 
aqueous potassium hydroxide, but is converted by alcoholic potassium 
hydroxide into p-bromo p~dimethylcminocinnamic acid, C^jH| 202 NBr, 
yellow crystals, m. p. 165°, and p-dimethylajuinoacetopkAnoTM, 
NMe 2 -CgH 4 *COMe, 

crystallising in long needles, m, p. 103°. The latter compound may 
also be obtained by treating yj-aminoacetophenone with methyl 
sulphate ; the phenyUiydrazone forms pale yellow ciystals, m. p. about 
150°. , The substance, m. p. 59°, described by Klingel (Abstr., 1886, 
61) is not p-dimethyiaininoacetophenone, as stated by this au^or. 

p-Dimetkylamino-p phenyl propionic acid, NMe 2 ’CgH 4 *C 2 H 4'0 j , 
is obtained as its sodium salt by treating ethyl p-dimethylammO' 
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cionamate in alcokol s^Uto f ci^stalliges in colotg^^ leaflej^ 
m .p.l04®. ' 

^lHiMthylamitwletvsa^d«hyd^~p-hrom^^ CjgHjgNjBr, 

crystallises in browii, felted needles, m. p. 181° 

^^AminoatxtophfinonephAnylkydrazone has m. p. 112°. W. H. G. 

Action of Nascent Hypoiodous Acid on Unsaturated Acids, 
j. Bougault (Ann. Ckim. Phys., 1908, [viii], 16, 296— 312).— -A 
detailed account of wofk already published (compare this vo)., i, 179, 
269, 310, 791). Ihe action of iodine in the presence of sodium 
(■arbonate or hydrogen carbonate on certain /Sy-un saturated acids is 
quantitative, and can be employed for the volumetric estimation of 
iivdropiperic and phenylwocro tonic acids. A. W, 

’ Preparation of ArylthioglycoUio [Arylthiolacetio] Acids. 
Kalle (fe Co.*(D.R.-P. 201231 and 201232. Compare this vol., i, 672). 
—The condensation of a diazonium salt with a thioglycollic acid occurs 
more readily and at lower temperatures (20—25°) in the presence of 
“molecular copper.” A good yield of o-earboxyphenylthiolacetic 
acid is obtained by condensing diazotised anthranilic acid with thio- 
gtycollic acid in warm alkaline solution ; the intermediate product is 
precipitated by acids, dissolved in aqueous sodium carbonate, and the 
solution heated to boiling until all the nitrogen is expelled, when the 
final product is obtained by cooling and acidifying, G. T. M. 

Some Oximes of the o-Nitrotoluen© Series and their" 
Changes. Arnold Eeissert (5er., 1908, 41, 3810 — 3816).— On 
boiling with water, the oxime of o-nifcrophenylglyoxylic acid yields 
0 nitrobenzonitrile and carbon dioxide, and this oxtme was supposed 
to be formed as an intermediate product in the conversion of o-nitrO' 
phenylpyruvic acid oxime by nitrous acid into the o- nitrobenzonitrile 
(Abstr., 1897, i, 417). Further inquiry has, however, shown that by 
slowly adding a sodium nitrite solution at the bottom of a dilute 
hydrochloric acid solution of the o-nitrophenylpyiuvic acid at 60° and 
afterwards heating to 100°, a 90% yield of o-nitrobenzonitri!e and 
oxalic acid is obtained. The oxalic acid can only be produced by the 
decomposition of the oximino-o-Litrobenzoylglyoxylic acid, thus : 

Na2‘CfiH^-O(:NOH)’C0-CO.,H == 

aad the assumption of the intermediate formation of the nitrophenyl-^ 
glyoxylic acid is incorrect. 

Oximino-o-nitroplunylpyruvic acid^ 

no2-C6H^*ch2-c(:noh)-co2H, 

Libtained from the acid and hydroxylamine, crystallises in almost 
Lolourless needles, m. p. 161° (decomp.), and is hydrolysed by mineral 
mids into its components. When# boiled with water, it is slowly 
converted into o-nitrophenylacetonitrile. A small quantity of o-niVo- 
CgHgOgNg, colourless crystals, m. p. 160 — 161°, was 
so isolated \ it was also obtained by heating ethyl o-nitrophenyl- 
^cetate with alcoholic ammonia under pressure at 100°. The 
11 rophenylacetonitrUe is formed by heating the oxime of nitrophenyh 
pyruvic acid at 140— 145°. ^ 


Z X 2 
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» The liability of these oximes to change into nitriles depends on th 
presence of negative contiguous groups, OOgH and as 

o-nitrobenzaldoxime is more stable. The conversion of this oxime 
into o-nitrobenzonitrile or its amide is accomplished if small quantities 
of alkaline substances, like borax, potassium cyanide, or sodium 
carbonate, are added to the water and the mixture heated for some 
hours. W. R 

Preparation of o-CarboxyphenylthioglyooUic [a-Carboxy- 
phenylthiolaoetic] Acid, Kalle & Co. (D.R,-p. 199249)._ 
o-CarhoxyphenylthwlacQlic acid^ COgH'OgH^'S'CH^'COgH, yellow 
crystals, m, p. 213®, was obtained by the interaction of the sodium 
salts of o-thiolbenzoic and chloroacetic acids in aqueous solution • it 
finds employment in the production of dyes and pharmaceutical 
products. G, T. M. 


Preparation of the Anhydrides of Acylsalioylio Acids. 
Fabbenfabbjken voRM. Friedr. Bayer & Co. (D.R.-P. 201325 and 
201326), — The therapeutic employment of the acylsalicylic acids is 
attended with two disadvantages — their distinctly acid taste and 
their appreciably irritating action on the sensitive mucous lining of 
the stomach. Their anhydrides, which have now been prepared, are 
free from these disagreeable properties. 

Acetylsalicylic \o~acetoxyhmzoic^ anhydride^ 0(CO’CgH^*OAc) , 
white crystals, m. p. 85°^ is obtained by condensing acetyls ilieylic 
acid in benzene solution with thionyl chloride, carbonyl chloride, 
trichloromethyl forma te, or hexachlorodimethyl carbonate in the 
presence of pyridine. 

AcetyUalicylyl \o-acMoxyhenzoyl\ chloride^ colourless crystals, m. p. 
43—44®, b. p. 135®/ 12 mm,, from phosphorus pentachloride and 
acetylsalicylic acid, when warmed with this acid (1 mol.) and 
dimethylaniline in toluene solution, or when heated with sodium 
acetylsalicylate, also gives rise to the same anhydride. 

The ethyl carhonaU compound, 0(C0*CQH4*0*C02Et)2, cluslors of 
needles, m. p. 74°, was obtained from the corresponding acid by the 
action of sulphuryl chloride and pyridine in benzene solution. 
Bmzoylsalicylic anhydHde^ m. p. 106 — 107°, was prepared from the 
ccrresponding acid by means of carbonyl chloride and quinoline in 
benzene solution, and cinnamoyl&alicylic anhydride^ 
0{C0*CgH4*0-C0'CH:CHPh)2, 

m. p. 114 — 116°, was obtained from cinnamoylsalicylic acid (Proc., 
1906, 22, 317) by the action of carbonyl chloride and antipyrine in 


benzene solution. 

. Other condensing agent«, such as acetyl chloride, phosphmyl 
^lOTide, and phosphorus tri bromide and trichloride, may be employed 
production of these anhydrides. 

^P^ule in Benzoylation of Aromatio Hydroxy-acids and ihek 
^®ters. L ASS AR- Cohn and Josef Lowenstein {Ber., 1908, > 
^160— 3367).— It has been found that the hydroxyl cannot w 
^M^|pb>yhited in a hydroxy-compound containing a carboxyl or a 
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sulphonic group in ^any position in t be ring by the Schotten-Baumami 
method, but that its esters give benzoates. The following benzoates 
hare bceu prepared, 

Bmzoylsdv^lw [(y-herizoylox^ybisnzok] acid, obtained in 

small yield by stirring together dipotassium salicylate and benzoyl 
chloride in light petroleum, crystallises from dilute alcohol ; m. p. 132®. 
It is easily hydrolysed by alkali. The greater portion of the product 
of the reaction is insoluble in water, and when distilled gives benzoic 
acid and its phenyl ester. Methyl benzoyl sal icy late (benzosalin : D.R.-P. 
169347) is obtained in quantitative yield by the Schotten-Baumann 
method; m. p. 92®, b. p. 350—358° (decomp.), 270— 280°/l20 mm. 
Ethyl ^-henzoyloxyhenzoate, has m. p. 94° b. p. 358—360°; 

the ester of /rt^hydroxy benzoic acid is hydrolysed under the conditions 
of the experiment, and no benzoyl derivative was obtained. 

Ethyl p-benzoyloxynapkthoate, GgoHjgO^, has m. p. 98° and b, p. 
342—345° The a-hydroxy-jS-naphthoic acid (Abstr,, 1888, 60) is 
considered to be the 2-hydroxynaphthalene-l -carboxylic acid because it 
is not esterified by hydrogen chloride and alcohol. The ethyl ester 
has m. p. 46°, and gives the benzoate, CgoHjgO^, m. p. 61°. 
Crude ethyl phenol-jo-sulphonate, obtained by the action of 
ethyl iodide on the silver salt, gives the benzoate, 0,,H,.0 S 
m. p. 62“ 'V E. ’ 

Simultaneous Formation of Isomeric Substitution Products 
of Benzene. Aenold F. Holleman. XI. Nitration of Phthalio 
and MoPhthalic Acids. J. Huisinga (Rec. trav. chim., 1908 27 
260—286). — A detailed account of work already published (Abstr.,* 
1907, i, 136). The percentage solubilities of 3-nitrophthalic, anhydrous 
5-nitroiffophthalic, hydrated 5-nitrowophthalic, 4-nitromphthalic, and 
*2-nitr(Msophthalic acids at 25° are 2-048, 0*220, 0*157, 0*967, and 0*216 
respectively. M, A. W 

Colour Reactions during the Hydrolysis of Acid 
Anhydrides. Hans Stobbe {Ber., 1908, 41, 3720— 3725).— In the 
hydrolysis of certain colourless anhydrides to the colourless salts of the 
corresponding dibasic acids by means of alkali hydroxides, the author 
has noticed the appearance of an evanescent coloration. The actual 
colour depends on the particular anhydride, and may be yellow, 
red, violet, or blue. It is shown that the production of a coloration is 
characteii&tic of anhydrides containing either of the following 
groupings : ® 

CeH,-C:C*CO-0- or CeH,:c;0*C0*0-. 

Examples of compounds which give such colorations are phenyl- 
itacouio anhydride, the two stereo isomeric pbenylmethylitaconie 
anhydrides, diphenylitaconic anhydride, y-diphenyleneitaconic an- 
hyande, and the anhydrides of 1 pbenyl-l ; 2-di hydro naphthalene- 2 : 3- 
licarboxyhc acid and the corresponding 1 : 4-diphenyl-2 : 3-dicarboxyl ic 

bimethylitacoiiic anhydride, the reduced itaconic anhydrides, 
CH„R-CH-CO.^ 

6h,.co>“’ 
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ai^d the anhydrides of tetrahydronaphthalenedicarhoxylic acids do 
■give colorations, ^ 

Experiments have been made by mixing together absolute alcohol' 
sodium hydroxide with solutions of the anhydrides in various solvent** 
and determining the time during which the coloration persisted if 
was found that in the presence of acetone the colour was retained for 
a much longer time, especially when the volume of acetone used 
was relatively large. In all experiments, 1 c.c. of SjlQ sodimj. 
hydroxide and O'OOOS gram of anhydride were used. 

In the case of the two stereoiso meric phenylmetbylitaeonic 
anhydrides, the colorations were so fugitive that even with acetone 
the solutions became quite colourless after a few seconds. 

Alcohols have a similar effect to ketones, but benzene, chloroform 
and carbon tetrachloride have little effect. Alcoholic solutions of other 
bases have also been used. J. J. S 


Synthesis of Trimethylhomogallic Acid (Methyliridio Acidl 
Febdinand Mauthkeb {Ber.j 1908, 41, 3662 — 3665). — 3:4;5-Xri- 
methoxybenzaldehyde (this vol., i, 348), hippuric acid, anhydrous 
sodium acetate, and acetic anhydride, when heated on the water-bath for 


one and a-half hours, yield the suhslaTice, CgH 2 (OMe)g*CH; 


c <?0 


m. p. 165 — 166°. which is hydrolysed by dilute sodium hydroxide 
ammonia, benzoic acid, and 3:4: 54rimethoxyphenylpyruvic ac^ 
C^H2(0Me)3‘CH2’C0*C02H, m. p. 167 — ^168°, being formed. The last- 
mentioned acid forms an oxime, m. p. 155—156°, and with 

o-phenylenediamine hydrochloride, yields a trimf'thoxybenzyJquinoxahnf, 
^ 8 ^ 18 ^ 4 ^ 2 » ™* p- converted by hydrogen peroxide 

in alkaline solution into trimethylhomogallic [3:4: 6-trimethoxy- 
phenylacetic] acid, CgH2(0Me)3*CH2’C02H. C. S. 


[Preparation of Triphenylm ethane Colouring Matters from 
Diortho-substituted Benzaldehydes]. Aniltnfakben- & Exteact- 
Fabriken voemals. J. K. Geigy in Basel (D.E-.-P. 199943).— The 
diortho-subsbituted benzaldehydes, when condensed with o-eresotic acid, 
giv^ rise to triphenylmethane colouring matters, which have valuable 
tinctorial properties, being faster to light and alkalis, and dyeing wool 
in acid-bath in dteper shades, than those from the mono-ortho-substituted 
benzaldehydes. The following new aldehydes are described : 

2 : Q- Diehl orohenzaldehyde, colourless needles, m, p. 70 — 71°; 2 : 6-di- 
chloTO’Z-niirobmzaldehyde, colourless leaflets, ro. p. 76 — 77°; 2:6- 
dichloo'obenzaldekyde-Z-sulphonic acid ; %chlorobenz(dd^hyde-^-&dy}xm 
acid; bmzaldehyde -^ : Misulphonic acid, and ^-chlorohenzaldehyder^ :4-fli- 
stdphonic acid; the sodium salts of all these acids, excepting the last, 
1^6 salted out in colourless needles ; 2:3:6- and 2:4: 
^mzaUthydes form colourless needles, melting at 86 — 87° and 58—59 
reepectively. « T' “■ 

Condensation of eyeZoPentanone with Benzaldehyde. Maj 
Kahffmann (Ber., 1908, 41, 3726-3727).— In the , 

dibenzylidenecyc/opentanone (Vorlander and Hobohm, Abstr., > > 
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603) it ne<»S8aty the. alkali hydroxide solutiou used should not ■ 
betoodilttte* The author finds that very dilute , alkali solutions, or 
solutions of weak alkalis, such as ammonia, trimethylamine, or sodium 
carbonate, bring about condensations, but that the products formed 
are quite different from the sparingly soluble dibenzylidenecyc^openta- 
none. Some of these products are oily, others have comparatively low 
m. p/3 ; some are colourless, whereas others are yellow. J. J. S. 

preparation of Colouring Matters of the Thioindigo-^ 
Red Series. Farbweeke vobm. Meister, Lucius & BbOninq 
(D.R.-P* 198509).— .Sw-o-^AioacefopAenoTie, S2(CgH^*COMe)2,a substance 
analogous to indigo-red, is produced by passing air through a solution 
of o-thiolacetophenone in aqueous sodium hydroxide. Other oxidising 
agents, such as alkali ferricyanides, persulphate?, perborates, or per- 
carbonates, may be employed. This red colouring matter is also 
obtained by heating o-thiolacetopheuone with crystallised sodium 
sulphide ; this operation gives rise to the leuco- derivative, which is 
oxidised as before by aerial oxidation in alkaline solution. 

G. T. M. 

Products of the Action of Sodamide on Ketones. Albin 
Haller and Ed. Baubr {Compt. rend,y 1908, 147, 824 — 826. Com- 
pare Abstr., 1906, i, 441). — When a benzene or toluene solution of % 
benzophenone is heated to boiling with sodamide, in some cases an 
abundant white precipitate is formed, with or without the previous 
production of an intense blue coloration, whilst in other cases the 
sodamide slowly dissolves with or without the subsequent separation 
of a deposit. The production of the blue colour is probably due to the 
action of free sodium contained in the sodamide (compare Schorigin, 
this vnl., i, 866). The more nearly anhydrous the solution the slower 
the precipitate is in forming. By collecting the precipitate, drying, 
and treating with water, benzamide, mixed with a little benzoic acid, 
is formed. When decomposed with dilute ammonia, benzamide only 
is formed. The reactions can be represented thus : COPh„4- NaNH« — 
NHj-CPhg-ONaj NH^-CPh^’ONa + Ufi = NH^-COPh + 

HaHO. If freshly-pre pared sodamide free from sodium, is used, and 
the solvent is absolutely anhydrous, no deposit is formed in the hot 
solution, but the substance separates after a time as an abundant crystal- 
line crust of the composition NH^'CPhg'ONa, which, when treated with 
water, regenerates the whole of the benzophenone, and gives 
theoretical quantities of sodium hydroxide and ammonia, thus : 

NH2*CPh2-ONa + HgO = COPh^ + NaOH + NH3. 

Under the same conditions, phenyl ^tolyl ketone gives an almost 
equimolecular mixture of benzamide and toluoylamide, whilst phenyl 
anisyl ketone yields rather more anisamide than benzamide. Fluoren** 
one, when treated in toluene solution with sodamide, gives diphenyl-o- 
carboxykmide, m. p. 177°, directly and quantitatively, thus : 

+ NbNHj + HjO- C,H.Ph-CO-NHj + NaOH. 

E. H, 
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AotionyAloohoUoiPota8Bl^n-y'^-“^~j2^^^^^ 

p, J. MoswatiB (®”'_2aEumenny (Abstr., 1877, 459) has shows 
Abstr,, 1907, ^hen benzopbenono is h^ted »t 160“ with 

that beDzbydrol is author finds the same redmfes 

alcoholic potassium hydt ■ „ith a 20% alcoholic 

occurewhentbeketoneis b 1 d substituted derivatives 

solution ot 1 treated, are either reduMdsimikrlj 

o£ benzopheeone when sim y^,^ substituted beezene. 

or are decomposed, yieiamg 4,phenyl-beiiiophenou8 yields 

Thus 4-chloro- 4-bromm, 2 : 4 : B-trichlora 

the oorrespouding subsUtak^^^ ^1 2:4;6.tri. 

benzophenone yields T-niobenzhydrol ; 2 ; 4 ; 6-triinethylben«,. 
bromo^euzophenoneyiri^^^^^^^ a-uaphthyl ketone yields 

ohml-a-BAphthylcarbinol. prepared in the course of the 

The following new impound P" ? rs-COPh, obtained by 
work; 2 : 4 ; and akminratn 

s irS-? s ”'TS ■“»“ s. 

FF. Mw Jaecjeb, „ 405°/765 mm. The same 

Y=r58° 58']. 2“084, m. p. ’ 2*> 4 ;6-tribromobeiizoyl chloride 

Compound was also ga6\ and benzene in the presence of 

(Sud'Sorougb, Trans., ^^^tSrapWo measurements by F. M. 

aluminium chloride. .“grUrded ; 2-bromobenK)phenone 

Jae«r of the following ~“>P°““? r* . j : g = 0'5045 ; 1 ; 0-9322 ; 

forms lA>'g«;“{®"'\%®{rX5undosaz forms colourless rhombi. 
^=.8S“24-51, D» IBH P“ ^2600], D» 1-295 ; 2;4:6-nbpo. 

crystals [»’-^'-'=7u.!: li' the monocUnic system [a -.6-. = 
benzonitrile f ,o oo.vfi'-l •2:4; d-tribromobeuzamide erystol- 

1-2113 : 1 : 1'l'^^S ; ^ = 44 44 lo J , ^^^t with the mother 

Lee from alcohol in long 6 : c = 2-1655 : 1 ; 1-1092 ; 

43-75', y = 84“2r]. 

siMiioo. «' ®8“jJ 

“ ™„efids with much greater diHicaiy , 
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R i)if)hsnyH-henzylvienehutyrof^e^ 

^ CHPh:CH*CHPh-CHPli- 


COPJi, 


repared by the action of magnesium pbenyl bromide (3 mols:) on 
njetliyi a'phenylcmnamylideneacebate (1 mol.) in boiling ethereal 
BolutioD, crystallises in slender, soft, white needles, m.p. 191*6— 192-5® 
When oxidised wit h permanganate, it yields ^-henzoyl-a^-dipJi^nyl- 
^Qmonicacid, CHPhBz’CHPh'COgH, which crystallises with IfitOH 
in small, shining needles, m. p. 211 — 212®; the methyl ester forms 
shining, white needles, m. p. 169®. 

^g.piphenyl-y-benzylidenebutyrophenone reacts with magnesium 
phenyl bromide, yielding a tertiary alcohol which could not be isolated 
in the pure state; on oxidation, it aPyy-Uimyhenylbviyi'olactoTie^ 

CHPh crystallising in slender needles, m, p. 221 — 221*5°* 

CEPh-CPh,-^ , . 

and, on distillation under diminished pressure, it yields a yellow oil, 
from which separates a compound^ ^ 22 ^ 18^9 probably phenylbenzyl- 
idenepropiophenone, crystallising in needles, m, p. 134 — 136° 
Bromo-aP-diphenyl-y-hmzylidenebutyrophenonei 

OPhBKCH'CHPh-CHPh-COPh, 

or, less probably, CHPhICBr-OHPh-CHPh-COPh, forms white needles, 
m. p. 186 — 187°. 

Bmzyl a-phenyl-^-hmzyl~y-henzylidenepropyl ketone, 

CHPh:CH-CH{CH2Pii)*CHPh-CO*OH2Ph, 
prepared by the interaction of magnesium benzyl bromide and methyl 
a-phenylcinnamylideneacetate, forms slender, white needles, m. p, 
150°. Magnesium o-tolyl or naphthyl bromides do not react with the 
ester, but magnesium methyl iodide in excess furnishes an oil 
(probably containing the tertiary alcohol, 

CHPhrCH-CHrOPh'CMea'OH), 

which, on distillation under reduced pressure, loses water and yields a 
hydrocarbon, CHPhICH’CHIOPh'CMe'.CHg, white crystals, m. p. 
97-98°, b. p. 140—150725 mm, J..C. C. 


Thio-derivatives of Ketones. VI. Emil Ekomm {Ber., 1908, 
41, 3644 — 3661). — Whilst two isomeric forms of trithioaldehydes are 
known in accordance with stereochemical views, attempts to obtain 
stereoisomerides of trithioke tones, derived from ketones of the type 
R‘CO’11', have hitherto been unsuccessful (compare Fromm and 
Baumann, Abstr,, 1896, i, 362 ; Fromm and Ziersch, Abstr., 1906, i, 
930; Fromm and Holler, Abstr., 1907, i, 710). 

[With W. Lambbecht.] — The authors have now succeeded in 
obtaining two stereoisomeric, half- sulphurised thioketones by the 
action of ammonia and hydrogen sulphide on an alcoholic solution of 
benzylideneacetophenone. The on© or the other isomeride is obtained 
^cording as the ammonia or the hydrogen sulphide is introduced first 
iDto the alcoholic solution. If the solution is saturated with hydrogen 
sulphide, cooled to 0°, treated with a large excess of ammonia, and 
left overnight, a quantitative yield of ^‘duplobenzylideneacetophenone 
^'^pii%de\monoihxoduplobmzylideneacetophenone\ Cg^ytl^^OS, m.p. 181°, is 
obtained as an amorphous, white powder. The a-ieomevide^ m. p. 96°, 
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IB obtained when an alcoholic solution of beazyUdeneacetophoDone ^ 
pafcurated with ammonia, cooled, and treated with hydrogen sulphide 
The two suhafances ehow the same reactions. For example, drv 
distillation causes the formation of benzylideneacetophenone' and 
nnexamined products containing sulphur ; reduction by zinc dust and 
glacial acetic acid yields benzylacetopbenone, wi^Ust the action of 
■ phenylhydrazine in boiling glacial acetic acid results in the formation 
of hydrogen sulphide and tripbenylpyrazoline. Th^ reactions, which 
show thatiihe skeleton of benzyliden^acetophenone is still existent in 
the two isomerides, are in harmony with the formula 

CHPh:CH-CPh<^>CPh-CH:CHPh. 

It is a matter of doubt whether the stereoisomerism is connected with 
Ihe ethylenic linkings or is conditioned by the disposition of the 
groups about the plane of the heterocyclic ring. Since, however the 
more fusible a- d up lo be nzyli dene acetophenone sulphide is transformed 
into the j3-isomeride by the rapid evapomtion of its solution in 
chloroform containing iodine, the latter view is the more favoured 
the a-isomeride having the cis-conliguration. 

If a chloroform solution of either isomeride is treated with bromine 
in chloroform, and alcohol is then added, sulphur is eliminated, the 
solution becomes decolorised, and Rupe and Schneider’s ^'bromo-w- 
bepzylacetophenone (Abstr., 1895, i, 361) is precipitated. In the 
absence of the alcohol, decolorisation occurs more slowly, hydrogen 
bromide is evolved, and a tribromide, CjjQHjaOBrjS, m. p, 147° is 
obtained. The a- or the yS-isomeride with excess of iodine in 
chloroform yields a substance, CgoHggOgS, m. p. 191°. 

When chloroform solutions of the a- and ^dsomerides are oxidised 
by potassium permanganate and dilute sulphuric acid, stereo isomeric 
oxidation products are obtained. This result is noteworthy, since 
stereoisoraeric trithioaldehydes yield the’ same oxidation product. The 
suibstancet CgQHggO^S, m. p. 216°, obtained by the oxidation of 
)3-duplobenzylideneacetophenono sulphide, forms small, white prisms, 
whilst, the oxidation product of the a-isomeride, ra. p. 198°, crystallises 
in needles and is transformed by iodine into its isomeride. Little 
has been settled regarding the constitution of these oxidation 
products ; they are stable to phenylhydrazine, or benzoyl chloride and 
sodium hydroxide, or hydrogen chloride in cold glacial acetic acid. 
They yield benzylideneacetophenone by treatment with hot acetic 
anhydride and sodium acetate. The formula 

OH-CHPh-CH2-CPh<^°£>CPh- CH:c'HPh 

is proposed, but is contrary to the fact that the oxidation products 
cannot be acetylaled or benzoylated. 

Duplohenzylidenethioacetophenone, 

CHPh:CH-CPh<g>CPh-CH:CHPh, 
m. p. 191°, is obtaiDed in a bad yield when hydrogen chloride, 
followed by an excess ,of hydrogen sulphide, is led into an alcoho ic 
aolution of benzylideneacetophenone at 0°; it is decomposed y 
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ubeDvlbydrazine, yrtldiog hydrc^en sulphide and a substance which is 
probably triphenylpyrazoline. 

rWitb James lu McKee.] W^ith the hope of preparing another 
compound possessing the peculiar additive properties of duplobenzyl- 
j den ethioace tone ^Promm and Holler, loc. cif.), the authors have 
examined the reaijtion between dibenzylidene acetone and hydrogen 
sulphide in acid and in ammoniacal solution. Complex compounds 
are obtained which do not show any marked additive powers, and 
foi* which constitutional formulae are suggested. 

j)uplodibenzylideneacet<meoxytHamine, C3JH35ON3, decomposing at 
970 is an amorphous, yellowish- brown substance obtained by the action 
of ammonia on an alcoholic suspension of dibenzylideneacetone. It 
readily loses ammonia when its ethereal solution is treated with 
hydrogen chloride, whereby the kydrocMoride, Cg^H320N2,2HCl, 
decomp, 185°, is precipitated, .from which ammonium hydroxide 
liberates duplodihmzylid^nea^tomoxydicmine, Cg^Hg^ONg, which 
decomposes at 137°. When an alcoholic suspension of dibenzylidene- 
acetone is treated with ammonia, cooled, and then treated with 
hydrogen sulphide, a yellowish -white precipitate of duplodibenzylidmtr^ ' 
tkioacetoTudia/mine, is obtained, which readily loses 

hydrogen sulphide and takes up water, yielding duplodibenzylidcTie- 
oxythioacetonediaminef Oj^Hg^ONgS, which decomposes at 103 — 119°, 
and is best purified through the hydrochloride^ C34H3^0N2S,2HC1. 
Duplodibenzylideneacetoneoxytrisulphidef Cg^HggOSg, m. p. 110 — 127° 
(decomp.), is obtained by saturating an alcoholic suspension of 
dibenzylideneacetone with hydrogen sulphide, adding a slight excess 
of alcoholic ammonia, and again passing an excess of hydrogen 
sulphide. If the solution is saturated with ammonia and submitted 
to the prolonged action of hydrogen sulphide, duplodibenzylideTieacetone- 
pentasulphidct m. p. 201°, is obtained, which crystallises in 

colourless needles, and is oxidised by potassium permanganate and 
sulphuric acid in the presence of a little benzene to duplodibenzylidme- 
axtlonekepiaoxyUirasvlphidei Cg^HggO^S^, decomp. 160 — l6l° and 
d\^^ihmzylid6macetonehexaoxytetrasiilphide^ Cg^HggOgS^, decomp. 

The action of hydrogen chloride, followed by hydrogen sulphide, 
on an alcoholic suspension of dibenzylideneacetone yields a substancef 
decomp. 150°, or triplodibsnzylideneacetoneietrasiUphidei 
C51H50S4, m. p. 99—100°. 

bperanski's thiomenthene, Cg^Hg^S, m. p. 50° (Abstr., 1907, i, 
627), is precipitated when hydrogen sulphide is passed into a 
alcoholic solution of menthone saturated with hydrogen chloride, 

C. S. 


Study of the Benzoin Condensation. Thor Ekkcbantz and 
{Arkiv. Kern. Min. Geol , 1908, 3, Ko. 13, 1—26). 
^The benzoin condensation is not general with aromatic aldehydes, 
e possibility of the reaction depending on the nature of the 
substituent groups present. The presence of amino-, hydroxy-, or 
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nitrO'^roups, or of large aide'ChaiBs, in the ald^jdo inol^ule hiii(}gpg 
the reaction, whilst the presence of the substituent group in 
meta-position is most favourable to the condensation, 
aldehydes containing alkyl- or alkyloxy-groups, the reaction, in general 
soon results in an equilibrium between condensation product and 
unchanged aldehyde. As a secondary reaction, occurs the formatioc 
of the acid corresponding with the aldehyde. With nitro -substituted 
benzaldehydes, large quantities of the acids are formed instead of 
benzoin, and in the case of m- and jo-nitrobenzaldehydes the ethyl 
esters of the acids are also formed. With volatile acids, the 
corresponding cyanohydrins are often formed. Since, in the authors’ 
condensation experiments, the alcohol corresponding with the 
aldehyde; and formed by the simultaneous oxidation and reduction of 
the aldehyde, was in no case detected, it is assumed that this alcohol 
takes part in various reactions, resulting in the formation of resin 
which always arises in smaller or larger amount in the reaction 
between potassium cyanide and substituted aromatic aldehydes. 
Without invalidating Bredig and Stern’s hypothesis that the benzoin 
condensation is due to catalysis by cyanogen ions (Zeitsch, 
ElektTOchem,y 1904, 10, 582 — 587), the explanation of the varying 
behaviour of aromatic aldehydes when treated with potassium 
cyanide may be found in the acid character of the aldehydes (compare 
Euler, Abstr., 1906, i, 140). In the case of all aldehydes with 
which the degree of dissociation is greater than with hydrogen 
cyanide, for example, the nitrobenzaldehydes, aldehyde salt will be 
obtained in relatively large quantity, hydrogen cyanide, which is only 
slightly dissociated, being formed at the same time. Since potassium 
cyanide in aqueous solution is not only electrolytically dissociated, 
blit also hydrolysed, according to tho equation : KCN + = 

HCN, the formation of the acid corresponding with the aldehyde may 
be simply explained as follows : (1) under the influence of dilute 
alkali a hydrogen atom migrates from one aldehyde molecule to 
another, giving, for example, CfiH^Br*CH(OH)* and OgH^Br’CO* ; (2) 
these residues take up respectively the hydrogen and hydroxyl formed by 
hydrolysis, giving C^H^Br’CHg’OH and CgH^Br*C02H. When these 
acids are formed in large quantities, they give rise to their strongly 
dissociated potassium salts, which cause a diminution of the cyanogen 
ions and so prevent the benzoin condensation from taking place, 
The condensation can therefore only occur with aldehydes which 
only exhibit a slight tendency to form salts, such as benzaldehyde 
and its alkyl and alkyloxy- derivatives and halogen derivatives of 
benzaldehyde and furfuraldehyde. In cases where the substituent 
group does not alter appreciably the degree of dissociation of the 
aldehyde, the condensation is considerably retarded by the presence 
of a side-chain. 

In their experiments on the benzoin reaction, the authors dissolved 
10 — 20 grams of aldehyde in four times the quantity of 66% alcohol 
and heated the mixture, together with an amount of potassium 
cyanide equal to 10—15% of that of the aldehyde, either (1) iu a 
reflux apparatus on the water-bath for one hour, or (2) in a sealed 
tube at 60° 
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V^ith benzaWehyde, benzoiD, benzoic acid, and mandeloDitrile 

W0r© formed.’ 

Of tlie three tolualdehydes, the para- compound is the slowest to 
react and the meta-compound the most ready. From jt>-tolualdehyde, 
«-toIuic acid is obtained along with the ;?-toluoin. o-Toluoin, 
crystallises from aqueous alcohol in silky needles, m. p. 79 . 
Tn-Toluoin could only be obtained as a syrup, oxidation of which with 
chromic oxide in acetic acid gave m-tolil, 

CgH^Me-CO-CO-CpH^Me, 

which crystallises from alcohol in yellow needles, m. p. 103° 

Cuminaldehyde yields cuminoin and cuminic acid. With salicylic 
aldehyde, no benzoin condensation occurs, the aldehyde undergoing 
profound decomposition with formation of resin (compare Zincke, 
AnnaleUt 1883, 216, 516). jo-Hydroxybenzaldehyde and vanillin 
remain almost entirely unchanged, whilst anisaldehyde yields anisoin 
and anisic acid. Experiments made with 3-methoxy-4-benzyloxy- 
benzaldehyde in order to ascertain the influence of side-chains on 
the reaction, showed that this compound yields no benzoin. 

Benzmisoin^ OH'OHPh’CO'OgH^’OMe, which was prepared by 
the action of potassium cyanide on a mixture of benzaldehyde and 
anisaldehyde in 80^ alcohol, and is analogous to FischePs benzo- 
furoin (Abstr., 1880, 798), crystallises from aqueous alcohol in 
colourless needles, m. p. 105 — 106°, and dissolves in most organic 
solvents. 

Cuminanisoin, CQH 4 Pr^*CH(OH)*CO‘CgH^*OMe, separates from 
aqueous alcohol in crystals, m. p. 81 — 82° and is readily soluble in 
the ordinary organic solvents. 

m-Chlorobenzaldehyde yields small quantities of w-diehlorobenzoin, 
together with w-chlorobenzoic acid. 

m-Bromobenzaldehyde yields wi-bromobenzaldehyde cyanohydrin, 
ffi-bromobenzoic acid, and m-dibi'omobenzoint 

CgF4Br-CH(OH)*CO‘CgH^Br, 

which crystallises from aqueous alcohol in pale yellow needles, m. p. 
123—124° and dissolves readily in the ordinary organic solvents. 

From m-aminobenzaldehyde, no definite product could be obtained. 

T. H. P. 

Preparation of Derivatives of Benzan throne. Badische 

Anilin-&Soiia-Fabrik (D.R.-P. 200335).— The alkyl derivatives of 
anthraquinone and o-aminoanthraquinone can be employed in the 
production of derivatives of benzanthrone (compare Abstr., 1907, i, 
324, 943). ^-Methylanthranol, produced by the reduction of ^-methyl- 
anthraquinone with tin and hydrochloric acid, when heated at 
150° with glycerol and concentrated sulphuric acid gives rise to 
Tnetkylbenzanthronef yellow needles, m. p. 199°. 

piiMthylbenzanthrone, yellow needles, m. p. 165°, is similarly ob- 
^ined from 1 : 3-dimethylanthraquinone (m. p. 159 — 163°), the latter 
being first converted into the corresponding oxanthranol. G. T. M. 

Constitution and Colour. H. Feiedkich Kehrmann (Ber., 1908, 
41, 339 fi. Compare this voL, i, 699). — A criticism of K, H. Meyer’s 
views on the halochromism of quinones (this vol., i, 731). J. J. S. 
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Preparation of Ohlordaojlaminoantbraqumono®. Badiscbf 

AmuN-ds 8 o 0 A-Fabkik (D.R.-P. 199758).— the aminoanthraquiuoBi 

when chlorinated or brominated give rise to polybalogenated deriy. 
atives, but when chlorine or chlorine evolving agents react with the 
acylaminoanthraquinones, the monochloro-derivatives are produced 
^ntaiuing the halogen in the ortho- or para-position with regard to the 
amino-group. 

\-ChliyroaceiyU\-aminoanthr(iqui7wnejye\\ovr crystals, m. p. 203— 20i^ 
obtained by passing chlorine into a glacial acetic acid solution of 
acetyl-l-aminoanthraquinone and sodium acetate at 80°, givea, on 
hydrolysis with sulphuric acid, i-(^loTo-\-uminoa/nihraquinomf red 
needles, m. p. 179 — 1 80° 4 : ^-DvchloTtyl : ^-di(uxiyMiaminomihTaquin(m 
brown crystals, m. p. above 300°, and 4 : 8 -c?{cWoro-l : 5-diamin^ 
anthraquinon^y red needles with green reflex, were similarly obtained. 

1 :5-Anthraquinonyldiurethane/from 1 : 5-anthraquinone and ethvl 
chlorocaibonate, when chlorinated in glacial acetic acid gives rise to 
4 : 8 -dicA/oro-l : ^-(mtkratquinonylurethaney brown crystals. The prepar- 
ation of \-ehlcTO-%acetylami7U)anihTaqmnomy yellow leaflets or needles 
m. p. 240 — 241° \-cMoro-^<bmino<mthraquinomy reddish-brown crystals* 
m. p. 234 — 236°, and \~ckl(yrQ-%antlLraquinonylurethaney yellow leaflets 
m. p. 189 — 191°, is carried out in a similar manner. G. T. M, 

Friedel and Crafts’ Reaction. Gustav Heller and Kuai 
SCHtLEiE {Ber,y 1908, 41, 3627 — 3638). — The authors find that in 
the condensation of phthalic anhydride and benzene in presence of 
aluminium chloride, a reaction previously studied by Heller [Z^xi^ch, 
angtw. Ghem.y 1906, 19, 669), exactly 1 mol, of aluminium chloride, 
A 12 O 10 , is required for the condensation of 1 mol. of phthalic anhydride, 
and suggest that an intermediate compound is formed, thus : CgH^Oj-i- 
AljClg -h CeH, + HCl. 

This reaction has also been extended to the case of other hydro- 
carbons and some of their derivatives. From benzene and toluene, 
almost quantitative yields of o-benzoylbenzoic and yj-toluoyl-o-benzoic 
acids were obtained. When the latter is heated on the water-bath 
^th fuming sulphuric acid ( 20 % SOg), /J-methylanthraquinone is 
obtained in almost colourless needles (Limpricht andWiegand, Abstr., 
1 900, i, 498, state that the crystals are usually yellow). 

A 97% yield of a-naphthoyl-o-benzoic acid is obtained from naphtha- 
lene when benzene is used as solvent, and the acid is condensed to 
naphthanthraquinone by warming with 10 parts of concentrated 
sulphuric acid at 46 — 50° (compare Elbs, Abste., 1886, 1037). This 
yields a monostdpkonic acid on treatment with fuming sulphuric acid 
(20% SO 3 ). Anthracylbenzoic acid is formed from anthracene, benzene 
being used as a solvent, but it could not be isolated in the pure state. 

^~Chlorotoluoyl-o~bemoic acid, 

Cl_ 

COjH-CsH.-Co/ \ or COjH-CeH^-CoA 

Me _ _ 'Cl 

prepared from cblorotoluene, crystallises in aggregates of slen er 
nc^les, m. p. 164—165° When warmed with fuming sulphuric acid, 
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it condenses to A-cWprth^-iiw^rZafUArajtanow,' whio^ forms long, 
slender, yellow noodles, ni. p, ii54° ; on oxidation witfr pormanganato, 
the acid ^hl<)T6carb<ticyb9^^ add. 0„Ho0*0L a 

'“ysUilioe powder, m. p. 234-?36y is « J ' 

When d'Chloro-l-mebhylanthraquinono is heated under pressure with 
66% nitric acid to 195°, it yields 4 cWtw‘<>aw<Ara^mn(w«-l'car6<Kti^fM 
acid, crystallising in bundles of yellow needles, m, p. 228 — 229°. ^ 

Q.iJhloTotolV'Oyl’O'hstTizoic ocidj the exact constitution of which was 
not determined, is prepared from o-chlorotoluene ; it forms crystalline 
aggregates, m^ p. 182 183 , and on warming with fuming sulphuric 

acjd gives chloromethylanthraquinone (Me : Cl = 1 : 2 or 2:8), which 
forms glistening needles, m. p, 213°. By oxidising o-chiorotoluoyl- 
0 benzoic acjd with permanganate, o~c/ilorocarboxybenzoyl~(yhenzoiG 
acid, CigHgO^ChHgO, is produced. This forms long rhombohedra, and 
loses HgO above 1 10°, sinters at 184°, and melts at 188° V 

When the chloromethylanthraquinone just described is heated 
under pressure with 6b% nitric acid at 210°, jS-chloroctnthT^quiTiOTi^’ 
carboxylic acid (COgH : Cl = 1 : 2 or 2 : 3) is formed. This crystallises in 
.vleiider, pale yellow, bushy needles, m. p. 280° ; the sodium salt forms 
almost colourless needles. On heating above its m. p., the acid loses 
carbon dioJtide, and 2-chloroanthraquinofie is left. J. C. C. 

The Colour and Aflanity for Mordants of Anthraquinone 

Derivatives. Gustav Heller {Ber., 1908, 41 , 3639—3640), 

/i-Chloroanthraquinonecarboxylic acid and 4-chloroanthraquinone-l- 
car boxy lie arid (preceding abstract), lihe the other simple derivatives 
of anthraquinone, are pale yellow. The alkaline solutions, however 
are almost colourless, and the sodium salts are even paler than the 
acids. The substances have no affinity for mordants, and it may 
generally be stated that the affinity for mordants of anthraquinone 
derivatives is proportional to the intensity of colour of the sodium 

J. 0. C. 

Phenanthren© Series. XXIV. Morpholquinone from 
Phenanthrene. Julius Schmidt and Julius Soll (^ei*., 1908, 41 , 
3696 3703). — Morpholquinone, 3 : 4-dihydroxyphenanthraqumone, 

may be obtained from »3-hydroxyphenanthraquinone (Werner, Abatr., 
1902, i, 440) by the following stages ; nitration, reduction, diazotisa- 
tion, and boiling with water. A modification of Werner’s method of 
diazotising S-aminophenanthraquinone is described. Nitric acid reacts 
with 3-hydroxyphenanthraquinone, yielding a mixture of the isomeric 
and 4-nitro-derivatives, both of which dissolve readily in sodium 
sarbonate solution. One of these crystallises from glacial acetic acid 
needles, and is identical with Werner’s product. It has 
been found possible to obtain a dimi^ro-derivative by the action of 
Qitnc acid on 3-hydroxyphenaDthraquinone. It crystallises in yellow 
es, m. p. 227—228°, and reacts with o-phenylenediamine, yielding 
^ P i^nthrapkmazine, m. p. 249°. The morpholquinone is obtained, 
^ogether with other products, when the mixture of mononitro- 
enva ives is reduced with tin and hydrochloric acid, the resulting 
nature of amino-compounds diazotised, and the diazo-solution boiled. 
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Morpholquinone can also be prepared frcyn the mother liquors fro 
3-nitropfaenanthraquinoxie, obtained when 9 : lO-diammophenanthreue^ 
treated with acetic anhydride and nitric acid (see following abstracts 
The mother liquor is evaporated^ reduced and diazotised, and th 
resulting diazo-solution boiled. J, j g 


Phenanthrene Series. XXIII. 3-Nitrophenanthraquinone 

and its Derivatives. Julius Schmidt and Julius Soll { Btr , igna 
41, 3679 — 3695. Compare Werner, Abstr., 1904, i, 863; Schmidt 
and Kampf, Abstr., 1902, i, 757, 797).— Starting with 3-nitro. 
phenanthraquinone, it has been found possible to prepare morpho], 
quinone (compare preceding abstract). A convenient method for the 
preparation of the 3-nit ro-derivative has been worked out, aod 
numerous derivatives have been prepared. 

In the case of 3-nitrophenanthraquinonedioxime, it has been found 
that the replacement of the hydrogen atoms of the oximino- groups by 
methyl or acetyl produces a weakening in colour (Abstr., 1907, i, 630 
1054), and the same change is observed during anhydride formation 
(this vol., i, 16). 

'A modification of Pschorr's method (Abstr., 1902, i, 672) for the 
preparation of 9 : 10-diaminophenanthrene hydrochloride is described. 
This salt is best nitrated by first acetylating by boiling with a mixture 
of acetic anhydride, acetic acid, and the theoretical amount of aodium 
acetate, and then stirring and heating with concentrated nitric acid 
in th© presence of acetic acid, acetic anhydride, and a small amount 
(1 gram) of copper. The yield of pure 3-nitrophenanthraquinone is 
only some 20% of the theoretical. 


^-Nitroph^nanthraquinom tnonoiminet 



obtained by shaking S-nitrophenanthraquluone with alcoholic 
ammonia for five hours, crystallises from benzene in green prisms 
with a brassy lu&trej and decomposes at 203°. 'Its benzene solution 
with bydrog©p chloride yields a red hydrochloride. When boiled with 
acetic acid, it is converted back into the quinone. 

^-Nitrophenanthraquinone semicarhazonie^ is extremely 

unstable, and has m. p. 254° (decomp.). The dioxime, Ci^HgO^Nj, 
crystallises from alcohol in yellowish-red needles, m, p. 200° (decomp.). 
In the preparation of oximes of nitro-derivatives, it has been found 
advisable to use granular witherite to neutralise the liberated hydrogen 


chloride. 

The diacetyl derivative of the dioxime, crystallises from 

benzene in pale yellow plates, in. p. 183° (decomp.). The anhydride 

of the dioxime, Z-^it/ropherumthrafurazan^ ^ ^ ^ 

obtained when the dioxime is shaken with benzoyl chloride and 
sodium hydroxide solution. It crystallises from alcohol in yellow 
needles, m. p. 230 — 231°. . j u iv 

The dimethyl ether of the dioxime, C^gHj^OgNj, obtained by t e 
action of methyl sulphate and concentrated sodium hydroxide som ion 
on a benzene solution of the oxime, crystallises from alcohol in 
yellow needles, ra. |^190 — 192°. 
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When reduced witJj an alcoholic solution of stannous chloride, the 
yields 3 : 9 : \(}4riafninophAnanthrm$j 

viiit'ii is transformed into a hexor^cetyl derivative, Cg^Hg^OgNg, m. p. 
507° when heated with acetic aidiydride and sodium acetate. 

■\Viirin 10% potassium hydroxide solution reacts with S-nitro- 
phenauthraquinone, yielding %nitrodiphenyleneglycolliG acid^ 

NO *C H 

111 p 239—240°, and ^-nitrojltmenonej ^ I® ^]>CO, which crystal- 
li^es from alcohol in yellowish^ brown needles, m. p. 209 — 210° The'- 

T'lO *c u 

ifiinie, ^ ^^CIN'OH, also forms yellowish-brown needles, m. p, 
240 ". 

Phosphorus pentachloride reacts with o-nitrophenanthraquinone, 
vieidin^^ equal quantities of 9 : 0-cZicA/oro- and 10 : 10-^tc/iZoro- 
- ^ ^ 0 H 

l]-)iitrophi*j'fitiii'tithTO'fiGSf N02*CgHg^^^Q_^^^CCl2 and 

NO,-C,H,<|^6H^i>CO, 

which can be 'separated by means of benzene ; the a -compound separates 
iu pale yellow plates, m. p. 191 — 193°. The isomeric jS-compound has 
jg p 143 — 145° When reduced with tin and hydrochloric acid, 'these 
two compounds yield the corresponding chlm'oaminohjdroxyphen- 

'mArmes, NH2-CsH3<°«^^><:)Gl and NH3-C,H3<W>C-0H, 

which have been isolated in the form of their liydrochlorides. All 
attempts to- nitrate these chlorohydroxy-compounds proved unsuc- 
cessful. 

; 3-Aminophenanthraquinone (Werner, Abstr., 1902, i, 441) yields 
ii immxime, which crystallises in small, reddish-brown 

prisms, m. p. 247° (decomp.). 

I Attempts to obtain nitro-derivatives of the amine proved unsuccess- 

E ul. With a mixture of acetic acid, acetic anhydride, and nitric acid, 
he base yields Z-aminodinitrodiphenic acid, C^^H^OgNg, which crystal- 
isesfrom water in colourless plates, m. p. 200 — 201° (decomp.). 

' J. J. S. 

Terpenea and Ethereal Oils. XCVII. Synthesis of 
Penchene, /3 Pinene, Campheue, and Camphor from Nopinoae. 
Dtto Wallach [Annalen, 1908, .363, 1 — 19. Compare this voL, 

t) 813). —A previous attempt to prepare ^-pinene from nopinone led 
the synthesis of a hydrocarbon isomeric with the desired product, 
Abstr., 1907, i, 1058). Further experiments, however, have* now’ 
esiilted, not only in the synthesis of j8-pinene, but also in the discovery 
4 a remarkable intramolecular transformation. The interaction of 
lopinone, ethyl bromoacetate, and zinc leads to the formation of a 
lydroxy-ester (I). This was heated directly with potassium hydrogen 
VoL, xoiv. L 3 ^ 
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Bulpiiate, and the resulting unsat^ted ester hy^plysed. "The letpehe 
obtai ne d on iKstillation of the unsat uraWd acid, is now found to be 
identical with id-fenchene (y), which is obtained together with 
j^^fenchene from ^fenchone in the same manner as Bii. 
Z>/-fenchenes are formed from d*fenchone (Abstr , 1899, i, 65; this 
vol., i, 809). 


OH CHj'COjEt 


hJ 


CMe^' 

\l/ 

H 

(L) 


!h. 


H, 


OH CHj-COjH 

\/ 

CMe^lu- 

\l/ ^ ■ 

H 


(II.) 


OH CHg-OH 

\/ 

/\ 

h/ 


Hi 


CMcaj 

\i/ 

H 

(IV.) 


H, 


OH. 

A 

«{ > 

\l/ 

H 

(III.) 

H 


:cH, 


i ! 

I CMca] 

'\l/ 

H 

(V.) 


Ld-Fenchene, on oxidation, yields hydroxyfenchfenic acid, m, p. 154^, 
and on hydration ifiofenchyl alcohol (Abstr., 1907, i, 1058), m. p. 

02 63°, b. p. 202 204°, which on oxidation is converted into iso- 

fenchone (compare this vol., i, 809). woFenchocamphoric acid, m. p. 
158— 159°, has [aio +12° ^ 

On repeating the synthesis from nopinone, there was obtaineJ 
^/-fenchene, which resembles the //t:?-isomeride and on hydration forms 
wofenchyl alcohol, but on oxidation yields hydroxyfenchenic acid, 
m. p. 135—136°. It is found that the nature of the end-product 
depends on the manner in which water is split off from ethyl nopiuol- 
acetate (I). If the dehydrating agent employed is acetic anhydride, 
the end-product is a mixture of fenchene and ^-pmene, the latter beiD" 
obtained in greatest amount if the ester is hydrolysed before the 

^^^NtAnZ'cetic acid (II), formed by hydrolysis of its ester by mem 
of alkalis, crystallises from light petroleum 

and is stable towards lead dioxide, but is readily attacked by bo K 
dilute sulphuric acid, yielding tsofenchyl alcohol and an ^^id ^ 

When heated with potas-sium hydrogen sulphate, nopmoUceti 
is converted into an iLmeric acid, m. p. 85-86“, and a volatde -A 
*m p. 174—175“, which maybe homodihydrocumic acid. , 

,pf Ltic anhydride on oo^inolacetic acid 

iltwo unsaturated acids, one of which loses oaibo diox Q.gggg^ 
reaction and forms f-/3-pinene (III),,b. p. Sa 

0-8675, «LM'4724-l-4749, a -22“5' to -22“20 ; this on oxida 
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ffith permangajiate f<a^^ with that obtiuned fr^m 

natural ^-pinene. The second add is more stable, and decomposes ^nh 
on distillation, yielding fenchene. 

A sparingly sol^le glycol (IV), crystallising in leaflets, m" V 
75-77“ (com^e Wagner, Abstr., 1894, i, 610), is obtained together 
with uupic acid by careiul oxidation of the synthetical, as also of the 
natural, ^ pinene. When heated with dilute acids, it yields an 
tiUAyde, which has an odour of cuminol, forms a semicarbazone, and 
reduces silver solutions with formation of a silver mirror. When 
heated at 60° with glacial acetic-sulphuric acid, ^-pinene yields 
terpinene, b. p. 175—180 , and small amounts of iaofenchyl acetate 
which suggests the presence of traces of fenchene in the synthetical 
piijeiie. 

The action of hydrogen chloride on synthetical /3-pinene in ccK>led 
glacial acetic acid, or anhydrous ethereal solution, leads to the formation 

“io'"' - 22-75°, and dipentene 

dihydrochlonde, m. p. 49 — 50°. ^ 

Uamphene,- formed from the synthetical f-bornyl chloride by the' 
action of sodium acetate and glacial acetic acid at 190—200° is 
converted by way of its acetate into isoborneol, which on oxidation 
with chromic acid yields camphor. This series of reactions constitutes 
tlie hrst synthesis of camphor from a compound (nopinoue) containing 
a smaller number oi carbon atoms. ® 

It is considered that the first product of the dehydration of nopinol- 
acetic acid (II) IS probably /3.pinene (HI), which undergoes trans- 
formation into Z^fencLene, this finally changing into Zt^-feLhene (V) 
buch a series of changes must entail a considerable intramolecular 
trausformation, the mechanism of which remains to be investigated. 

G. Y.‘ 

[Preparation of Complex Anthracene Derivatives 1 Badischh 
199756).-j8-Methylanthraquinone, 

alcoholic potash, gives rise to a 
condensation product, at first pre- 
sent as a dihydroanthracene deriv- 
ative, but which on oxidation with 
alkali hypochlorite or atmospheric 
oxidation yields the annexed co»i- 
poumL This substance separates 
from hot nitrobenzene in golden- 
yellow crystals, not melting below 
Sectid hv aari; oxi<lation may also be 

U teketptee ftTiriSO ^ 

‘icSratLlpiSr-'^'^^ ^-..ethylanthra,uin^one'^^give 

Coulin(D.R.-P. 198483). 
i- lemon ^ “‘■*‘>•1 was obtained when citral 

»lpliuTicLid hS "'“i' aqueous sodium sulphite, dilute 

being slowly added to neutralise the alkali hydroxide. 

3 ■« 2 


when heated at 

m 


150 — 170° with 


CH! 


>jCH 


.CO. 


lx. 
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The liquid was then cooled to 0°, and treated with 50% sulphuric acid 
or ^0% hydrochloric acid to form an additive compound, from whitij 
citral hydrate can be regenerated by the action of alkali hydroxides 

G. T. II 

[Isolation of an Isomeride of Citral Hydrate.] Pierke Couhk 
(D. R.-P. 1 987 1 4. Compare preceding abstract),— The product 

obtained by the action of acids on the labile dihydrodisul phonic 
derivative of citral consists of citral hydrate, which is not volatile in 
steam, and an isomet ic compound, which is readily volatile under 
these conditions. This i80r)ie7'ide of citral hydrate has the followin!i 
-properties: b. p. 93-2— 95*2713 mm., 0'964, 1*44991, semi 

carbazone, m. p. 172°, and thiosemicarbazone, m. p. 129°. 

When condensed with acetone or methyl ethyl ketone in the presence 
of alkali hydroxides, this isomeride of citral hydrate gives rise to 
condensation products, which, by heating with water or a hydrogen 
sulphite, or treatment with acid, yield perfumes having respectively 
the formula G^3H2202 and , G. T. M. 

[The Condensation of Ketones and Citral Hydrate.] Piekke 
CoULiN (D.R.-P. 200654). — The condensation of citral hydi-ate with 
acetone or methyl ethyl ketone in the presence of sodium peroxide 
or potassium iiydroxide leads^ to the] production of »^-ionoae hydrate 
and methyl'i/f-ionone hydrate respectively. G, T. M. 

Preparation of Neutral Esters from Sandal Wood Oil. 
Knoll Co. (D.R.-P. 201369 ). — Scmtolyl succiwate Wris prepared either 
by mixing sandal wood oil and succinyl chloride in the presence of 
pyridine, or by heating the oil with phenyl succinate at 200° in the 
presence of sodium hydroxide. 

Smitolyl vhosphate is prepared from sandal wood oil, tidphenyl phos- 
phate, and sodium hydroxide at 200° The saiitolyl esters of other 
polybasic acids, such as pbthalic, citric, and methylenecitric acids, are 
obtained by similar means. G. T. M. 

Identity of Ilioyl Alcohol and a- Amy rin. Emile J ungfleisch 
and Henri Leroux {Compt. 7'end.^ 1908, 147, 862 — 864*).— The 
specimen of ilicyl alcohol obtained by Person ne from the biid-lime 
yielded by the common holly, to which the formula was 

ascribed (Abstr., 1884, 1365), formed colourless needles, m. p. 175^ 
After several recrystallisations from alcohol, however, it has m. [i 
181 — 181‘5°, [a]i,+91-8° (a-amyrin has 181 — 181‘5° and a + 9lt“ 
respectively), and the results of its analysis agree closely with the 
foimula, CgoTIjyO, of a-aniyrin. Further, the acetate prepared either 
from ilicyl alcohol or from a amyrin has m. p. 220° and [a]i, 

' or +77*0°, whilst the benzoate has m. p. 192° and [a]i, + 93'P or 

f 3'68°, according to the source of preparation. 

he identity of the two benzoates is, moreover, rendered conclusive 
ihe fact that both are dimorphous. The acetone solution deposit 
benzoate, sometimes separately, sometimes simultaneously, in ® 
fo£^i of very long, silky needles, m. p. 170° (on Maquenne block), an 
* aii.l J. Phann, Chim., 1908, 28, 481-486. 
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a, prisms with brilliant facets, xa, (on Maquenne block). If 

,.o;rii with one form, the solution deposits the whole crop in that form, 
hut both can exist together in solution for several days. The needle, 
it cooled after melting at 170°, re-melt at 192° (on Maquenne block), 
which is also the m. p. of the needles if previously heated at 110° for^ 
lifteen hours. The needle crystals, if slowly heated, have m. p. 192°, 
if melted at 170°, resolidify on continued heating and again melt 
at 192° Wyrouboff finds that the prismatic benzoates of the two 
tu-igins are optically identical. 

Bakankosin. Kmile Bouhquelot and Hknri Hkrissey (Compt, 
rmd^, 1908, 147, 750—752; J. Pharm. Chhn., 1908, [vi], 28, 
I3:j_439 ). — ^trychnos Bakanko, from which the authors have isolated 
( A bstr., 1907, i, 33C) the glucoside bakankosin, has been shown by 
Jiimelle to be identical with Baillon's Strychnofi Vacacoua, The fruit 
nriginally employed by the authors was not ripe ; they have now 
exflnjined the seeds from the ripe plant, and find that they also 
<-ontam the new glucoside, although in less amount (0*92% instead of the 
:{ G% from the unripe seeds). One part of anhydrous bakankosin 
(li.xsolves in 3164 parts of ethyl acetate (anhydrous), 65 parts of 95% 
jilcohol, 12 parts of water, or 4 parts of methyl alcohol. Analysis 
rind a cryoscopic determination of the molecular weight show that the 
glacoside has the formula Bakankosin is not 

racemised by baryta, thus being unlike other nitrogenous glucosidea. 
I'he equation CigHgjOgN + HgQ = CgH^.^Og + is provisionally 

proposed to represent the hydrolysis effected by emulsin. 

Neither the shell of the seed nor the pulp of the fruit contains any 
glucoside hydrolysed by emulsin. 


Preparation of a Derivative of G-allooyanin. Farbenfabbiken 
voRM. Frieor. Bayer & Co. (D,R.-P. 198508).— m-Chloro-7> 

nitrosodiethylaniline, m.p. 76 — 77°, a green base, dissolves in alcohol 
to a yellow solution ; its hydrochloride, when condensed with gall- 
aminic acid, gives rise to a gallocyanin deriv-ative analogous to 
cifilestin-blue, but of a greener shade. G. T. M. 


Salts of Guanidine, Dioyanodiamide, and Melamine with 
Acid Dyes.^ Leopold Badlberger {MoTiatsh.y 1908, 29, 937 — 950. 
Compare buida, Abstr., 1907, ii, 112). — Guanidine, dioyanodiamide, 
and melamine behave as inonoacidic bases towards the following acid 


dves : crystabponceau, C2oH^40.N2S2 


L . ^ > ponceau 2(9, Cigll.gO.NA i 

chromotrope 2 GisHijOsN S,; orange I V, and orange 

J*) vi6tii2t>4.W20. ine salts formed are analogous to ammonium salts, 
and are obtained, as a rule, in a crystalline form. The following salts 
were prepared ; guanidine with cry stab ponceau, 

.smal, reddish-brown needles; with ponceau 2G, CigH2^0.NsS2, red 
powder; with chromobrope 2i?, CjgHg.jOgN^gS^, , small, short, brown 
nee es , with orange II, yellowish-orange leaflets ; with 

orange IV, ^ CJisjH^jjOjNgS, yellow, monoclinic leaflets. 

Uieyanodiamide with crystal-ponceau, C„.H™0,N,„S,,2H,0, small, 
brownish-red needles; with ponceau 2ff, red powder; 

chromotrope»2i2, CggHggOgNjQSj, brown powder ; with orange 
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orange,* irregi^Iar leaflets; witlj| orange ly 
CjoB’iANtS, «i;aDge-yen'ow' prisim? ^ 

-'Melamine with crystal 'poncean, C 20 n 2 fiV) 7 Nj^b 2 * 

powder i With orange II, CigHi^O^NgS, small, pale yellow crystals. 

W. H. Cl. 

Carboxonium Dyes. I. The Ohroniogen of Fluorescein and 

the'Simplest Rosamine. Frif^drich Kehrmann and 0 . Denoler ^ 
1908, 41, 3440 — 3447). — Following Mbhlau and Koch (Abstr., I 895 
^ i, 46), the authors give the name “fluorone” to 

} ^ the annexed group, but prefer the ortho-quinonoid 

I , j 1 j structure depicted in the annexed formulae, 

\ ^ When m-acetylaminophenol and benzotrichloride 
. . ^ are heated at 150—160° in the presence of nitro- 

benzene, several substances are obtained, from which, after somewhat 
■complicated treatment, two acetylated bases are isolated and separated 
from each other by alcohol. The less soluble one is acetylar/iinopkenyl- 
finorone (annexed constitution),!!!, p. above 
360°, which crystallises in tufts of red 
needles, is insoluble in alkalis, and ) ‘ 


/\/°^\/\ 

Jv J\ J\ strongly fluorescent solutions in almliol, 
^ ^ glacial acetic acid, benzene, or warm 


NHAc 


1 glacial 
dilute mineral 


acids. In concentrated 


sulphuric acid it gives a yellow solution with a strong green 
cence, which remains unchanged by the addition of ice. By hydrolysis 
by moderately concentrated hydrochloric acid and boiling alcohol, it 
yields the chloride of the base, which crystallises in red leaflets with a 

blue reflex. The NHg'CgH, 


liberatod by escfss 


of ammonium hydroxide, has m. p. 305°, crystallises in dark red 
needles, forms orange-red salts, and by the elimination of the amino-gronp 
yields phenyljivxytone, m. p, 204°, which forms orange-yellow crystals, is 
insoluble in alkalis or dilute mineral acids, and gives fluoresceut 
solutions. The substance is the chromogen of fluorescein, and shows 
a striking analogy to aposafranone, oxazone, and thiazone. 

Hydroxyphenylfiuorone, obtained by replacing the amino-group of 
the preceding base by hydroxyl, is identical with Doebner’s resorcinol- 
benzein [Annahn, 1878, 217, 234), and shows a remarkable similarity 

i n its colour phenomena to 


OH -an. 


/ 

h 


C(G,H,-CO,H) 


\/\ 

I I 


.The other product isolated from 

©tylaminophenol and benzotrichloride 


fluorescein, which, aa its car- 
boxylic*acid, must have the an- 
nexed constitution (compare 
R. Meyer and Hoffmeyer, 
Abstr., 1892, 970.) 
the substances obtained from 


le chloride of which, NHAc‘C6H3<J^.^j>C0H3-NH Ac, formsa 

fluorescent solution in hot water without hydrolysis. By 
with ammonium hydroxide, the chloride is changed to a 1 ’ 

unstable colour base, which is spontaneously transformed to a 
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vitAble forui/from which regenerate yellow salts. *By 

by«iroly«is, the sibj^W rosaminfe is obtained as ^ yellowisS-red, 

extremely fluorescenfl^e.^ . 0. S. , 

Quinonoid Ester Salts of Fluoran. Abthub G. Grbkn and 
Percy E. King { Ber.y 1908, 41, 3434 — 3440. Compare Abstr,, 1906, 
i 670; 1907, i, 933).— In support of their ortho-quinonoid forpuila for 
the oxoniiim salts of quinolphthalein derivatives, the authors have 
.^leuiireil similar oxonium salts of the esters of fluoran and of 2:7- 
diiuethyl fluoran. The substances are unstable and extremely soluble, 
and their isolation is only possible in the form of the tin or zinc double 
chlorides. When hydrogen chloride is passed into hot methyl alcohol 
containing fluoran and stannic chloride, orange, prismatic crystals of 

the itannkhloridey j^COgMe’CgH^'C^^^g^^OClJ ,SnCl^, are obtained 

on keeping. The corresponding stannichlmnde of the ethyl ester 
crystallises in large, yellow prisms, containing 1 mol. EtOH. The 
stanmchloride of the oxonium chloride of the methyl ester of 2 :7-di- 
inethylfluoran contains equal molecular quantities of the oxonium and 
of the metallic chloride ; this appears to depend on the solubility, for 
zincichlorides containing one or two mols, of the oxonium chloride to 
one mol. of zinc chloride have been prepared, namely, 
C2iHi«0Cl(C02Me),Zn0L 

and [C2iHie0Cl{C02Me)]2.ZnCl2. 

2 : 7- DicA^oro^woraw, m. p. 256—258% is obtained by 

condensing phthalic anhydride and />-chloro phenol with concentrated 
sulphuric acid at 150 — 160°. The halogen atoms are not readily dis- 
placed, and the substance, as also the corresponding dinitrofluoran, 
does not readily esfcerify under the preceding conditions. 0. S. 


Dibenzopyronium. Hermann Decker and Heinrich Felseb 
[Ber., 1908, 41, 3755 — 3757. Compare Abstr., 1907, i, 1064). — It 
has been found possible to prepare derivatives of dibenzopyronium, the 
oxygen isologue of phenanthridine. 

^-Phen^ldibenzopyronium may be obtained by the method of Biinzly 
and Decker (Abstr., 1904, i, 912), namely, by the action 
of magnesium phenyl bromide on diphenylmethylolid 
(compare Graebe and Schestakoff, Abstr., 1895, i, 372). 
The carbinol base is not such a strong base as 9-phenyl- 
xanthonium carbinol ; the chloride (annexed formula) 
dissolveSfin hydrochloric acid, forming a yellow solution 
without fluorescence ; the ferrichloridey C^gHjgOChPeClg, 
crystallises in lemon-yellow leaflets, m. p. 163°. W. H. G. 


i L 

/\/%/ 

\\A> 

OCl 


Preparation of 3-Oxythionaphthen. Farbwbbke vorm. 
Meistee, Lucius & BrAning (D.R.-P. 200200).— Methyl o-methyl- 
thiolbenzoate, SMe-CelT^-OO^Me, needles, m. p. 67% volatile in steam, 
produced by alkylating o-methylthiol benzoic acid, SMe’CgHj’CO^H, 
m. p. 168 — 169% or the corresponding sodium, potassium, or- calcium 
methylthiol benzoate, when heated with sodium and potassium' 
hydroxides (equal raols.) at 200° gives rise to S-oxythionaphthen^ 
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this 'coh3$nsatipn takes place even more readily ^hen some sodiu 
or potassium cJ&oxide is present in the fusion, Q ^ 

Preparation of a Dihydroxythionaphthencarboxy lie Acid 

Farbweeke vorm. Meistee, Lucjus & Bruning (D.R.-P, 20020*')) ^ 

O-Sulphoanthranylthiolacetic acid, 

S0j,H*C6H3(C02H)-KH-S*CH2*Cq2H, 

‘prepare! ' from 6 -sulphoaniline-2 -carboxylic acid, yields a moco 
potassium salt ; this compound -when heated with alkali hydroxide^i' 
first at 130—140° and then at 160 — 185°, gives rise to a yellow fusion 
■product, which, when dissolved in water and acidified, furnishes a 
dihydroxythicnaphthen-2-carboxylic acid. On boiling with water, this 
acid yields a dihydroxythionaphthen, needles, m. p. 198°. 

G. T. M. 

[Preparation of Bases of the Adrenaline Series.] Chemischk 
Fabrik auk Actien (vorm. E. Schering) (D.R.-P, 201245).^Tbe 
acid reduction with sodium, potassium, or alnminiuoi 

^ amalgams of 3 : 4-dihydroxyphenyIglyoxime and 

/ ^OH the 3 : 4-dihydroxyphenylalkylglyoximes of the 
i I annexed general formula leads to the production of 

having a vei^y intense haemostatic action, but 
JNUn.ly'Oii.i u jj^re less toxic than adrenaline. Neither the 

"bases nor their salts have yet been isolated in a pure state. 

CI.T.M. 

Preparation of a Double Compound of Caffeine and 
Lithium Benzoate. PeterBergelEi (D.R.-P. 199108). — A crystalline 
double compound, 2 CgH 5 *COoLi,CgHjQ 02 N 4 , is obtained in needles by 
evaporating below 50° under reduced pressure an aqueous solution of 
caffeine and lithium benzoate. G. T. M. 

Solubility of True and False Tannates of Quinine. F, 
Muraro {Gazsettaj 1908, 38, ii, 507 — 511). — A reply to Biginelli's 
criticisms (this vol., i, 562)- on the author’s previous paper (this voL, 
i 451). T. H. P. 

Preparation of a-Bromoisovalerylquinone. Knoll & Co, (D.R. P. 
200063).— Quinine or its salts, when heated for three hours at 120’ 
with a-bromorsovaleryl chloride or bromide, gives rise to a-h'omo- 
isovaJerylquinine, an amorphous, yellow substance, dissolving in 
alcohols and in acids, but less soluble in benzene, toluene, light petrol 
cum, or ether. From acid solution, it is precipitated by potassium 
mercuri'iodide. G. T. M. 

Synthesis of Polypeptides. XXVII. I. Derivatives of 
Histidine. Emil Fischer and Lee H. Cone (Annakn, 1908, 363, 
107—117. Compare this vol, i, 773).— So far there has been 

described only one dipeptide, histidylhistidine, derived from histi me. 
which itself is widely spread amongst the natural proteins. It was 
of special interest, therefore, to undertake the synthesis of 
peptides derived from this amino-acid, especially as these 
ex^qted to occur amongst the degradation products of the pro ei 
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Tlie coin bi nation of ^-loucine with^isUdino is describodi in the jpreseiit 
naper. As oxyh*^^lobin <x>ntaiDs considerable quantities of,. 
/. leucine and histidme, which are present probably as a mixed 
iii[>eptid6j and aA /-leucy 1-1-histidine is stable towards concentrate 
liyjtwbloric acid, it wa^ hoped to find this dipeptide amongst the 
products of the action of concentrated hydrochloric acid on oxy- 
liiciuoglobin. In this the authors have been unsuccessful, as also, so 
far, in attempts to prepare the isomeride, ^histidyl-Meucine. It 

found that histidine hydrochloride is stable towards cold phosphorus 
peutacliioride and acetyl chloride. Experiments with formylhiatidine,' 
^vliicli is described, are in progress. 

^\.(l-Br(}Vlohohexoyl-\-hi8iidine methyl 

prepared from rf-a-bromoisohexoyl chloride and histidine methyl 
o.-^tcr (Fiscber and Suzuchi, Abstr., 1906, i, 73^ in chloroform solution, 
rrystailises from ethyl acetate in strongly refracting, colourless, 
hexagonal plates, m. p. 175° (corr.), dissolves in dilute mineral acids, 
and is reprecipilated by sodium carbonate. 

d-a-/?romoiso/i«irojy/-l-Af5jfirf'ine, prepared by hydrolysis 

of the ester with A- sodium hydroxide at the laboratory temperature 
and evaporation of the product after neutralisation with sulphuric 
acid, separates from water in crystals, m. p. 118“ (corr.), has an acid 
reaction in aqueous solution, and gradually becomes yellow when 
dissolved in alkalis. 

\.LeucyU’hi8tidim, C!^H-0H(NH2)-C0-NH-CH(C^H^lSr2)‘C02H, is 
lipst prepared by the action of 25 ^q aqueous {initnonia on the preceding 
broioo-com pound at 25°. It separates from water in prisms or plates 
containing H.^O, loses 100°/ 15 — 20 mm., when anhydrous 

lias m. p. 178° (corr.) (decomp.), has a strong alkaline reaction in 
iWjueous solution, gives a colourless precipitate with mercuric chloride 
solution and a red coloration vvith yj-diazobenzenesulphonic acid,^and 
becomes dark coloured when boiled with dilute bromine water ; these 
reactions show that the iminazole nucleus of the histidine is present 
unchanged in the dipeptide. The dipeptide is soluble in dilute acids 
and alkalis j the acid solutions give a heavy precipitate with 
phosphotungstic acid. The copper salt, formed 

by boiling the aqueous solution of the dipeptide with precipitated 
copper oxide, or by adding copper sulphate to the solution of the 
di peptide in sodium hydroxide, is obtained in deep violet-blue crystals, 
which lose 4 H 2 O, becoming lilac at 100°/ 15 — 20 mm. over phos- 
phoric oxide, and dissolve in alcohol, forming a violet-blue solution. 
\\ hilst it is stable towards cold concentrated mineral acid, the 
dipeptide is hydrolysed completely in twenty-four hours by 20% 
hydrochloric acid at 100°, yielding ^-leucine and /-histidine. 

Formyl-]-histidinef Ci^HgOgN^, lormed by heating histidine with 
-mh)dious formic acid on the water-bath and evaporating the solution 
under 15 — 20 mm. pressure, crystallises from aqueous-methyl 
acohol in slender needles, m. p, 203° (corr.), is readily soluble in 
wa ei, slightly so in methyl alcohol, but almost insoluble in other 
o^anic solvents, has an acid reaction in aqueous solution, and gives a 
eep red coloration with ^diazobenzenesulphonic acid, wbich^points to 
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‘ the group as having *ntere4*|ti to combination with the amic 

gronp'bf tfee histidine. “ • i > - G. Y ^ 

V Action of Ozone on Thebaine. J. u. Kiedel (D.H p 
201324). — Thebaine hydrochloride in 10% aqueous solution * 
treated with ozonised oxygen at the ordinafy temperature until tlT 
-product is soluble in alkali hydroxides. The ethereal extract of 
the solution, when dried with potassium carbonate and concentrated 
furnishes a comfowndy which crystallises in needles or 

leaflets, m, p. 125 — 126° This oxidation product still contains two 
^methyl groups, and loses one of these by alkaline hydrolysis • it U 
pijobably . the formula Ci 5 Hj 50 N(C 02 Me)(C 0 )* 0 Yle. The substance 
is readily soluble in water, ethyl acetate, and alcohol. 

G. T, M. 

Sparteine. New Method of Ring-formation of a-Methyl- 
sparteine by the Action of Iodine. Amand Valeue (Com 
rend., 1908, 147, 864 — 867). — Although the u-m ethyl sparteine 

^obtained by Moureu and Valeur (this vol., i, 44) by heating methjl- 
' sparteinium hydroxide is certainly an unsaturated base, since it 
reduces a cold sulphuric acid solution of potassium permanganate, it is 
^not reduced by sodium and ethyl or amyl alcohol, or by tin and 
^hydrochloric acid. It combines with iodine, however, forming dnodo. 
a-meihyhpa/rteina, m. p. 177—178°, which does not 

behave as a simple additive product, has a very feebly alkaline 
reaction, and when treated in aqneou.s solution with freshly prepared 
silver oxide gives a .strongly alkaline liquid, from which the di-iodide is 
re-formed by addition of potassium iodide. The latter observation 
indicates that the new compound is a quaternary ammonium iodide, 
and therefore must be the methiodide of an iodo-base. In the 
acti(^ of iodine, probably the additive product is first formed, th\is: 

OH„:CH-CH-CHi-6H2 -^CH^I-CHI-CH-Gh’-CH/ 

from which iodosparteine methiodide (t) or iodoisosparteine 
/CH(C,Hj,N)CH,x yCH(C,H,,N)CH2V 

CHICHI CH,->NMeI 0U(~ CH(GH 2 l) )NMeI 

\ch2 chV ^ \cH., -ge/ 

methiodide (11) can be formed according to which iodine atom 
wanders to the nitrogen. Whilst zinc and water or zinc and acetic 
acid reduce the di-iodide, giving a-m ethyl sparteine only, phosphorus 
and hydriodic acid at 120° transform it into isosparteine methiodide, 
/CH(CgHi^N)CH,v 

CHf OHMe ^- 7 NMeI, which supports the view that the new 

CR/ 

^di-iodide should be represented by formula (II). It is possible, 
however, that the isosparteine methiodide is formed by isowenc 
change from the a-methylsparteine under the influence of hydrogea 
iodide. These results confirm the analogy which exists between the two 
bases dimethylpiperidine and a-methylsparteine (compare Willstatter, 

Abatr., 1900, i, 249 ; Yaleur, this vol., i, 736). h. 
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Iodine Derivatives of Stiychnine and Brncinf^^ 

Bubac'zewski and, Kozioewski Aec ^. Set . .t7racoiv^ 1908;^ 

649)« — By the addition of a somewhat concentrated ^Solution of 

iodine in carbon disulphide to a hot alcoholic solution of strychnine or> 
brucine, di-iodo-derivatives are precipitated, from which the alkaldiAJ 
are regenerated by alcoholic alkalis ; it is not yet determined whether^*' 
the compounds are produced by addition or by substitution. 

Tiio strychnim derivative, C2|H220.,N2T2 or m. 

I 9 (;— .197°, forms red drystals ; after prolonged boiling with alcohol^ 
the solution deposits ruby-red crystals of a substance, C 2 iH 2 a 02 if 5 l|i 
HI, p. 253 — 254°, which seems to be identical with Jorgenson's 
periodide (/. pr. 1870, [i], 2, 434). The brucine derivati^, 

^ 23 H:iAN 2 ^ 2 » P' 222*5°, is Converted, after 
prolonged boiling with alcohol, into a ruby-red, crystalline substance, 
111. p. 251— 252° as. 

A New Base from Putrefying Pancreas. D. Ackermann (Zeilseh. 
physiol C hem. f 1908, 57, 28 — 29). — A new base, viridinine, CgHjjOjNj^ 
lia.s been isolated from ox pancreas which had been allowed te undergo 
decomposition by exposure to the atmosphere during two months. It 
may be extracted by Kutseber’s method, and is found in the same 
fraction as S-aminovaleric acid, but may be separated from this by,., 
means of the slight solubility of its anrichloride or platinichloride.'v 
The kydrocldonde forms glistening, green needles, only moderately 
soluble in cold water, and when heated produces yellow vapours with an 
aromatic odour. The aurichlomde, CgHj^OgN.^ItAuCl^, forms glistenirig, 
blackish- green or blackish -yellow plates, or, after recrystallisation, 
brownish -black needles, m. p. 176° (decomp.). The platinixildoi'ide, 
( 0 ijHj.,O 3 N.,) 2 ,H 2 PLClg, has an intense yellow colour, and bas m. p 
212— 216°‘'(decomp.). J.^J. S. 

Synthesis of Polypeptides. XXVIL 2. Derivatives of 
Proline. [Pyrrolidine-2-carboxylio Acid], Emil Fischer and 
Ueorg Reif [Annalen, 1908, 363, 118 — 135). — Leren and Beatty 
i.solated from the product of the tryptic digestion of gelatin a prolyl- 
glycine anhydride which, on hydrolysis, yields glycine and optically 
.11 tive proline (Abstr., 1906, i, 718). As other similar substances may 
be formed by the- decomposition of proteins, it was thought of interest 
to study the synthesis of polypeptides derived from active proline. 

^Pfoline, prepared from gelatin, is best purified by conversion into 
the copper salt, CioH^gO^N.^Cu, which crystallises from alcohol in dark 
blue, rhombic prisms, and when treated with hydrogen sulphide in hot 
aqueous solution yields proline, [«]„ - 76'7° When treated with acetyl 
chloride, cooled by ice, and then with phosphorus pentachloride, 
^p^oline forms \~prolyl chloride hydrochloride, C 4 HsN*CGCl,HCl. This, 
when treated with glycine ethyl ester in chloroform solution at 
- 10°, and then, after removal of the chloroform and excess of glycine 
ester, with dilute sodium ethoxide, yields prolylglycine anhydride and 
a brown oil. The anhydride, on extraction with boiling ethyl acetate 
w acetone, is obtained in microscopic leaflets, m. p. 213° (182 — -183° : 
i-evene and Beatty, /oc. cU.), [a]^ -216‘2° to -217‘4°, has a bitter 
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taste, and doestnotV^give a blue coloration when Jboiled in aoi 
V solution with copper oxide. , " 

ProlyUetusine anhydiHde, ^ ® M«, 

j;rejiared in the same manner from ^-prolyl chloride hydroi^hloHde 
Z-Ieucine ethyl ester, crystallises from water in microscopic IpuH 
m. p. 160° (corr.), [a^ - 142-6° to - 143'4° When hoilcd with 2(r 
hydrochloric acid, the anhydride yields proline, [a]g - 56-9°, and lem' * 
[ajo + 10-1° ; hence racemisalion must have taken place to the exteu* 
of one-third of the substance during the hydrolysis. ^ 

d~a-Bromoisohexoyl-\-proline, CHMe2*CH2*CHBr’CO*C^Hy;N*CO H 
formed by the action of c^-bromo/sohexoyl chloride and sodium hvdr' 
oxide on ^-proline, separates from acetone in crystals, m. p. 15go (ooV,. i 
(decomp.). When treated with concentrated aqueous ammonia at 
it is converted into a-kydroxyhohexoyl-\-p)'olina7nide, ’ 

C4H3*CH(0H)‘C0-C,H.K-C0-NH2, 

•which is formed also by the action of liquid ammonia on bromoiso 
hexoyl proline. It crystallises from water in prisms, m. p. 123— 
(corr.), evolves ammonia at about 140°, [o]d -78-3° to -78-6° iui,| 
yields ammonia when boiled with sodium hydroxide. 
a'Hydroxyisohcxoyl-l-proUnolactonSy 


— CO-OH-OHjPrP, 

formed when the amide is heated at 140 — 145°, or when d-a-bromoiso- 
hexoyb^-proline is treated with sodium hydroxide at the ordinary 
temperature, and, after twenty-four hours, h neutralised with hydro 
chloric acid and evaporated, crystallises from water in thin needles 
m. p. 164° (corr.), [ajo - 166-8°, has a slightly bitter taste, and behaves 
towards alkalis and acids in the ordinary manner of the lactones. 

The substance described previously (Abstr., 1904, i, 917) as i-lencyi- 
proline is now found to be i-hydroxyzsohexoyl prolinamide ; on 
hydrolysis with acids, it yields ammonia, rf^a-hydroxyisohexoic acid, 
and cZ^proline. The anhydride, previously termed leucylproline 
anhydride {loo. cit), is z'-hydroxyitsohexoyl proline anhydride ; it has 
m. p. 124° (corr.). G. Y. 


New Isomerides of Coniine and other Hydrogenated Bases. 
leiLio Gtjabeschi (Atti B. Accad. Sci, Torino^ 1908, 43, 1095—1099. 
Compare following abstract). — No isomeride of coniine or other alkyl 
derivative of piperidine is known in which two alkyl groups are unital 
to one and the same carbon atom. Such a derivative, namely, 2:2:4- 
trimethyipiperidine, should be obtainable from 5-eyano-2 : 2 : 4-tii- 
methyldihydro-6-pyridone (compare Abstr., 1894, i, 484) by reduction 
with sodium and alcohol, whilst cyano-l-methylpyridones should yield 
the corresponding 1-metbylpiperidines, 5-cyano-2 : 3 : 4*trimethyl'6- 
pyridone, and 2:3: 4 -trimethyl pi peri dine. In the last case, profound 
reduction by means of zinc dust gives 2:3: 4-trimetfaylpyridiiie 
(compare Abstr., 1900, i, 558). Reduction of 3 : 5-dicyano-*2 :6-diketn' 
4-methy 1- 4- ethyl hexahydro pyridine should also give an isomeride ol 
eordine, 4-methy 1-4-ethylpiperidine, ' 
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l^ew Isomeride of Coniine from 6-0yano-2 : 2 : d-frimetliyl- 
dihydro-0'PyTidc)ne. GiovanIii Issoglio (AUi B. Acc^ Sd. Torino, 
lyol 43, 1 100—1 121. Compare preceding abstract).— The author has 
investigated the products of reduction of 5-eyano-2 : 2 : 4-trimethyldi-*^ 
l,ydva-6-pyridone (compare Guareschi, Abstr., 1893, i, 484) by means of 

(1) sodium and ethyl alcohol, and (2) sodium aud amyl alcohol. The^ 
first method of reduction yields 2:2: 4-tnmethyIpip©ridinoand 5-cyano- 
o ; 3 : 4-triraethyl piperidine (?) in small quantities, whilst the use of 
itiuyl alcohol leads to the formation of (1)2:2; 4-trimethylpiperidine,, 

(2) a hexamethyldi piperidine, as the result of the condensing action of ' 
the excess of sodium on the preceding compound, and (3) 2 : 2 ; 4-tri- 
iiiethvlnipecotinic acid, derived from the complete hydrogenation of 
the pyi’idone and the hydrolysis of the cyanogen residue. The normal 
reduction of the cyanogen group to *CH2*NH2 by means of sodium 
and alcohol is not observed in this case. 


,>(7/yf4«o-2 : 2 : ^-triinethylpiperidine (?), 
crystallises from water in mammillary masses, m. p. 155°. 


NH< 




*^CHMe, is a mobile 


2:2: i-Trirmihylpiperidine^ 

V- — 2 

ti(}uid, b. p. 148°, 0*832, has an intense alkaline reaction, and forms 

wliite fumes with hydrogen chloride; with copper sulphate it gives av 
blue precipitate, soluble in excess of reagent, and with Nessler^s 
reagent, a white precipitate. The aqueous solution of its hydrochloride 
gives precipitates with the ordinary alkaloidal reagents 'I’he platini- 
chloride, (C8Hj7N)2,H2PtClg, forms orange-red, mammillary masses, 
m. p. 215 — 216° (decomp.). The aurichloridef CgUj^NjH AuCI^, cryst^- 
lisios in yellow prisms, m. p. 135°. With methyl iodide, it gives 
2:2: i-tThnetkylpiperidyldimethylammoninm iodide, 




CH, 


which separates from a mixture of alcohol and 
crystalline powder, m-v p. 266° (decomp.). 

2 : 2 : 4 : 2' : 2' : M -lleocamethyldipiperidyl, 

^CHMe-CH, 


ether 


white, 




it. p. 266 — 267°/745 mm. and 237°/40 mm., 0-869, has an odour 
resembling that of nicotine, and exhibits intense alkaline properties. 
Its platinlcldoride, Cj^Hg^N^.HjjPtCIgjSHgO, forms orange -yellow laminae, 
111. p, 262° (decomp.) ; its picrate, pale yellow needles, m. p. 230°; its 
imrichdoride, Cjf;Hg2N2,2HAuCl^, separates as a yellow powder, which 
changes gradually into laminae, m. p. 183 — 184° ; its mercurichloride, 
^i6^32^2>^^^MfgC!l2, forms short, colourless prisms, m. p. 270° 
(decomp.). When heated in a sealed tube with methyl iodide (2 mols.), 
the base (I mol.) forms the compound, Cgll^pN'OgHj^^NMeoI, which is 
obtained as a dense oil, and, when evaporated witli hydrochloric acid, 
gives a syrupy residue, from which the platinichloHde, 
Ci5H3^N2Me^Ci,HC],PtCl„ 

ni. p. 214°, is obtained. With 4 mols. of methyl iodide in iiieUiyl 
alcohol, the base (1 mol.) gives the cooipound, 
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which crystAllises from noiothyl alcohol in monodlinic laminae 
236 — 237°; action of moist silver oxide gives the correann 

hydroxide, which' is an energetic base, and in presence of 
acid gives the platinicMoridt, CjeHg^jNjMe^Cl^jPtCl^, m. p. 227--92o®^ 

2:2; ^Trimtthylnipecotinic ^ • 

crystallises from alcohol in groups of hard, white prisms m i . 
(effierves.). ' x“ jJ- '23' 

Preparation of Basic Compounds from Methyl pm 
Ketone. Wilhelm Tkaube (D.R.-P. 200203). — Acetone absoh 
much more ammonia than its homologues, giving rise to diace^^^^ 
amine, and in smaller proportion, triacetoneamine ; but by saturaf”^ 
an alcoholic solution of methyl ethyl ketone, a basic condensatr^ 
product, CJ2H25ON, may be obtained, having probably the constitution 

'‘ccordance with this view of its stm- 

ture, the compound is called either 2:3: ^-trimethyl -^ : ^-dUthl 
^‘piperidoyis or trimethyUiieihylkRtoneamine. It is a yellow oil b ^ 
2477740 mm. and 157 — 159730 mm.; hydrochloride, m. p/l'igi'. 
svlphaUj decomposes at 188°; nitrate^ m. p. 169^ — 172°; hydrm 
oxalate^ m. p. 183° Another basic product, b. p. 104730 mni,, is also 
formed in this condensation j and is separated from the precedins 
compound by means of its more soluble oxalate. G. x. M. ^ 

Preparation of Anthracene Derivatives containing 
Nitrogen. Fakuekfabkjken vorm. Friedu. Bayer t Co. (D,Pu-P, 
199713). — It was shown previously (compare this voL, i, 099) that the 
acetyl derivatives of the secondary a-aminoanbhraquinones, wheu 
condensed with the aid of alkalis, gave rise to products of the 
pyridone series. Similarly, sulphonated pyridones are obtained from 
the sulphonic acids of acetyl-a methylaminoanthraquinone. 

G. T. M. 


Preparation of Phenoxazines. Actien-Gesellschaft fur 
Anilin-fabrikation (D.R.-P. 200736). — The substituted nitrohydroxy 
diphenylamines having the constitution : 

^ ^NH-, ^ ^ ^ 


readily give rise to phenoxazines; this reaction, however, does not 
take place in the absence of a substituent in position 6, denoted 

by X. 

b-WitropItemauzmef reddish- violet needles, m. p. 165° was obtained 
from 2 : 6-diuitro-2'-hydroxydiphenylamiue by ' warming with 5> 
%jueous sodium hydroxide. The patent contains a description of sb 
pbenoxazin e-car boxy lie and -sulphonic acids derived from carboxy- atd 
•sulpho-mtro-2'hydroxy>dipheuyiammes. 
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Some Unsymmetrioal Analogues Of Indigotin. Abmin Ghob 
3331— 3334).— Tlje two dyes referred to below have 
been recently described by Bezdrik and Friedliinder (this vol.^^i, ,674), 
but the author claims priority, as a patent for their preparation had 
been applied for by the Easier Cheniische Fabrik in January— June,: 

rn— 

8-OxY'7‘indoxylacenaphthene, V gives an 

additi'^e product with bromine, from which hydrogen bromide is 
expelled on heating, leaving a violet bromine-substituted dye. The 
solution of the leuco-com pound of 8-oxy-7-indoxylacenaphthene 


violet. 

S-Oxy-T-oxythionaphtbenylacenaphtheoe, 

may be prepared by condensing o-car boxy phenyl thiogly collie acid with . 
acenaphthenequinone in acetic anhydride solution. It gives a bromine 
additive compound, and the solution of its leuco-com pound is reddish* 
violet. J. C. 0. 


Amino-oxides of Leuco-bases of the Di- and Tri-pheuyl- ^ 
methane Series. Eugen Bamberger and Leo Rudolf (,j5er., 1908, 
41, 3290— 3315).— The authors have investigated the action of 
hydrogen peroxide and of Caro’s acid on tetramethyldiaminodipbenyl- 
methane, tetramefchyldiaminotriphenyl methane, and hexamethyltri- 
aminotriphenylmethane, and find that oxides are loi'iiiod analogous 
to those obtained from dimethykiniliiie, etc., thus : R-NMcj. 

0 

4 : A'-Tetramethyldiaminodiphmyl7netha7},e dioxide^ 

NMe.O-CgH^-CHg-CgU^-NMeaO/iH^O, 
is most conveniently prepared by the use of Caro’s acid. It forms 
hard, colourless, glistening needles, m. p. 147"". When heated, 
it evolves vapours of formaldehyde. The aqueous solution has a faint 
alkaline reaction, and does not reduce Fehling's solution or oxidise 
potassium iodide. When exposed for three months over concentrated 
sulphuric acid at 12 — 15 mm. pressure, the anhydrous compound, 
m. p. 156°, is formed. The picratOy 

CH,[C,H,-NMe,( 0 H)- 0 'C,F,(N 03 ),]„ 
long, pale yellow needles, darkening at 130°, sintering at 145% 
ni. p. 150'5 — 151° (decomp.) ; hydrochlo^'id^y 

CH2{C6H4*NMe2ChOH)2, 

colourless, glistening needles, turning brown at 150% m. p.- 
165 5 166° (decomp.); platinicJdo^'idey auriefdoridey and hydrogtTir 
hrrocyanide are described. On reduction, the hydrochloride yields 
tetramethyldiaminodiphenyl methane, and when iron is used, traces of 
teuramethyldiaminobenzhydrol and tetramethyldiaminobenzophenone 
appear to be formed. With nitrous acid, the hydrochloride gives- 
. 3 -dinitrotetramethyidiaminodiphenylmethane, and when the 
lo^de is treated with sulphur dioxide, tetrariUthyldiammodiiThenyl-- 
mUiam^'6 : 'A -disulphanic acid is produced. 
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By treating the dioxide with acetic anhydride sulphuric ‘4 
,the substance undergoes intramolecular change, partly 
I7i/«thyldiamin(h^ \ -dkhydroxydipJim^^ ' * 

. CH,[C,H3(OH)'NMe^, 

colourless, hard, glassy prisms, m. p. 11 4*6 — 115®, and partlv v 

simultaneous formation of tetramethyldiaminodiphenylmethane ’ 

te^meijiyldiamino-^-hydvoxydiphenylmetham, white, sUkv 
m. p. Ill— nV5®. • 

4 : i'-Tetrafneikyldiaminotripkenyl'methane dioxide^ 

CHPh(C6H^'NMe20)2, 

crystallises with 2 H 2 O (analysis by Rudolf) or 4HgO (analysis k 
Reber), forming white, glistening needles, m. p. 13l’5~132'5o 
properties resemble those of the diphenylmethane derivative Th^ 
anhydrous substance has m. p. 188 — 18^° (decomp.). The picntj 
platinichhride^ and hydrogen farrocyanide are described' 
On reduction, the dioxide yields leuco-malachite-grden, and, wheu 
iron is used, also probably some tetramethyldiaminotripheayb 
carbinol. ^ 

By the action of nitrous acid, an orange-yellow, uncrystal lisablp 
powder is formed, which is probably 3 : -dinitvotetra7}uthyldmmimi- 
triplumylmRthane, CHPh[CgH3(]S'02)*NMe2]2 j on reduction, this yields 
3: ^*-diaminotetraimthyldiaminotripkvnylmethane^pBX^ brown, amorphous" 
flakes ; the platinichloride^ C^gHggN^, HgPtClg, was prepared. By the 
action of acetic anhydride and sulphuric acid, the dioxide is converted 
into 4 : 4etramethyldiamino-^ : -dihydroxy iripkenyhmtkav^e, colour- 
less needles, m. p. 183 — 184° 

4:4'; A:"~Hexcf^7nethyUriaminotriphenylmethane VnoxAde^ 
0H(06H^-NMe20)3, 

forms hair-like, colourless needles, m. p. 176°; the picrate, 

^48^40^24^12’ 

and ^atinichlo'nd^. are described. On reduction, it yields leuco- 
crystal-violet, and by the action of nitrous acid it gives 3:3':3"- 
irinitro-i : 4' : i:''diexamethyUriaminotriphenyltnelha7ie, 
CH[C,H3(NO,);NMe,]3, 

orange-yellow flakes, which, on redaction, furnishes 3:3': 

4:4': V-hexmiethyllriaminotripkenylmethaiie^ white needles, m, p. 
221*5 — 223*5° ; the platinichlTyi'ide is described, 

By the action of acetic anhydride and sulphuric acid, the trioxide is 
converted into leuco-crystal-violet and 4:4': 

3:3': ^'^-trihydroxytriph^nylmethmie^ a pale bluish -green powder. 

J. C. C. 


Ifegitive Substituted Amino-oximes. II. Phenylnitro 
et®nylamino-oxime. Wilhelm Steinkopf and Czeslau Benedkk 
1908, 41, 3566—356^8. Compare Steinkopf and Bohrmann, 
fbstr., 1907, i, 480; this . vol., i, 327).— It has been showu 
previously that the ease with which the halogenated and nitro 
substituted ethenylamino-oximes are formed, and their comparativr 
stability towards water, results 'from the negative influence of the 
substituting groups. It was of interest, therefore, to study the 
influence of a phenyl-substituting group, which is negative like the 
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liilogRUS and nitro-group, but occupies a greater volume. It is now 
found that, whilst phenjlnitroethenylamin^oxime is readily formedi 
it is unstable? and decomposes in a dosed vessel in the course of a 
few days, or more slowly in an open vessel. Hydroxyl amine can be 
detected in the cold aqueous solution of ^he amino-oxime. 

l>keiiyhntroetlheiriylamino-oxhmy N O 2 ' CHPh • C (NOH) ‘KHg, prepared 
Ijv the action of hydroxylamine hydrochloride on a concentrated 
aqueous solution of . sodium acf-phenylnitroacetonitrile at 'the 
laboratory temperature, forms white crystals, m. p. 125° reduces 
luercuiic "chloride in cold alkaline solution, gives a violet coloration 
with ferric chloride, and forms a hydrocMoi'ide, which separates in 
white xcrystah, m. p. 153°. The amino-oxime acts as a dibasic acid, 
forming two series of salts. The co^er, CgH^OgNgCu, and hofrium^ 
{C^HgOgNgjjjBa, salts We analysed. (j. y. 


Indigotin Group. IIeiniucs Wieland and Erwin Gmelin 
(/j 5 r., 1908, 41, 3512 — 3517. Compare Wieland and Semper, this 
\o!., i, ld8).— The ethyl glyoximoperoxidedicarboxylate discovered by 
Prbpper {Anufilen, 1884, 222, 46) is converted by barium hydroxide 
into barium furoxandicarboxylate. This salt reacts with aniline 
hydrochloride, forming hQuitrosomalmianilideoxime^ 

C02H'C(:N-0H)-C(:]S[-0H)-NHFh, 
and this when warmed with acetic anhydride is converted into cyano- 
^-a^xtylformanilideoxime, CNf’C(IN*OH)*NAcPh. On warming with 
ammonium sulphide, oxanilideoxime-thiamidey 

nh2-sc-c(:n*of}*]shi-C3H„ 

is formed, which, on warming with concentrated sulphuric acid, gives 
a-isatoxime, 

Ethyl furoxandicarboxylate is hydi‘,>iysed with baryta and heated 
;it oO — 40° with concentrated aqueous aniline hydrochloride. The 
{niiline salt of isonitrosomalorianilideoxirae separates in yellow 
crystals, m. p. 133°; the corresponding acid obtained by hydrolysis 
with hydrogen chloride forms colourless plates, m. p. 165—166° 
(dccoixp.) ; it gives a blackish-green coloration with ferric chloride. 
The harium salt is light yellow ; the sodium hydrogen salt, colourless, 
Cyano-^-acetylformanilideoxiims crystallises in large, colourless prisms, 
m. p. 135°; it does nob give a coloration with ferric chloride. 
Oxanilideoxinie-t/iiamide forms bright yellow crystals, m. p. 169 — 171°, 
and shows tlie characteristic dark green ferric chloride reaction. It 
IS added in portions to sulphuric acid, maintained at 60°, and the 
temperature is gradually raised until sulphur dioxide fumes are 
evolved, when the solution is -poured on to ice, neutralised, and the 
a-isatoxime extracted with ethyl acetate. E. F. A. 

Hydrazones of Sugars. A. Reclaibe {Ber., 1908,41, 3665—3671). 
—The 0 -, m-, and jo-nitrophenylhydrazones of various sugars have 
been prepared in aqueous-alcoholic or in acetic acid solution. Many 
of them have already been described by' Alberda van Ekenstein and 

VOL. XCIV. i. 3 « 
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Blanksma (Abstr., 1904, i, 98). The following new compounds & 
mentioned : Dextrose forms a m. p, 1 ] 

m-^iVrophenylosazone^ m. p. 228®, o-nitrophmylhyd/ra'zo'Mt m. p. 
and o-nitrophenylosazomj m. p. 215 — 217®. Mannose forms u m-niiro* 
phmylhydrazone, m. p. 162 — 163°, an impure ^-’^^i^^ophnylosazotu^ 
m. p. 214° (decomp.), and an onitrophenylkydrazonej m. p. 173 ? 
Lsevulose forms an o^itrophmylhydrazoTiey m. p. 155 — 156° Galactose 
forms ^m-nitropjienylhydrazonef m. p. 181 — 182°, and an o-ni(ro»/ieut/? 
hydrazcm, m. p. 172. Arabinose forms a m- and an onitrophtiml 
hydrazom, m. p. 179—180° and 180° respectively. Xylose formsa 
m-nitropkewylhyd7'azone, m. p. 130° (decomp, at 120°). Rhamnose forics 
a m- and nn 0 nitropkenylhydrazoney m. p. 104 — 105° and ISjo 
respectively. C. 8 . 


Action of Secondary as-Hydrazines on Carbamide. Hufjo 
Milbath {MonatsKy 1908, 29, 909 — 9 35). —Most of the matter ia 
this communication has alieady been abstracted (this vol., i, Sgjj 
Phenylbenzylsemicarbazide, when heated with acetic anhydride, yield* 
dictcetyl‘2LQ-pke7iylbenzplhydrcudney Cj^HjgOgNg m. p. 128° (compare 
Milrath, loc. cit.), which may also be prepared directly from as-phenyl- 
ben zy 1 by drazi n e. 

Diphenyldimethylsemicarbazide may be prepared by heating 
carbamide (1 mol.) with as-phenylmethylhydrazine (2 mols.) at 
170—180° 


The substance, m. p. 167 — 168°, described previously (?oc. cii.), i* 
now shown to be l-henzylherizopyrazoloney H . 


It may also be prepared by acting on benzopyrazolone (anhydroo’ 
hydrazinobenzoic acid : Fischer and Renouf, Abstr., 1882, 1068) with 
benzyl chloride and sodium methoxide. The white, crystalline 
hydrochloride^ Cj^HjgONgjHOI, yellow, crystalline plaiinicMoride, m. p. 
134 — 138° (decomp, ), and picratCy large, dark 

yellow plates, m. p. 154 — 155° (decomp.), were prepared. l-Benzyl- 
benzopyrazolone in alkaline solution is converted by methyl sulphate 

into l-heotzyl-2-methylbenzopyraAoloney which 


crystallises with IH.^0 in long, slender, silky, white needles, softens 
at 65°, and has m. p. 75 — 80° 

1-Methylbenzopyrazolone, obtained by heating 


carbamide (1 mol.) with a^-phenylmethylbydrazine at 170 — 180®, and 
finally at 270—280°, has m. p. 153—154° , W- H. G. 


Decomposition of Tetrararylhydrazines. IV. Heinrich 
WiELAND {Ber.y 1908, 41, 3478—3498. Compare Abstr., 1907, i, 
1076). — Aromatic hydrazines are decomposed by various ^ 

in accordance with the equation: Ar 2 N*NAr 2 + HR — > 

RNATy Diarylamines and a molecule comprising the acid resi ue 
result. In the case of hydrogen chloride, the hypothetical pm u 
will be a diarylamine containing chlorine attached to nitrogen, j _ 

Such secondary aromatic chloroamines are not known, and at emp 
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.vDthosise them have only yielded hydrazines, Ar^N’NAr^, or com- 
jKiunds substituted in the nucleus. On decomposition of tetraphenyl^ 
liyjrazitie, two molecules of chloroamine unite, with elimination of 
hydiogen chloride, in the para-position, CgH^-NChC^jH^-NPbg. This 
niiniary product undergoes rearrangement to jo-chloroanilinotriphenyl- 
MiiiinCf Cl'CgH^'NEL'CgH^^NPhg (Gambarjan, following abstract). 

In the case of tetra-/>-tolylhydrazine, two molecules of the chloib- 
amire unite in the ortho-position, two mols. of hydrogen chloride being 
oliiuinated, and a completely substituted phenazine ring compound is 
obtaiDcd. Id addition, chlorinated phenazine compounds containing 
two halogen atoms in the nucleus are formed, due to the oxidising 
action of the chloroamine. The first product of the decomposition is 
the violet quinonoid additive compound, 


N{C,H,Me),-NCl(0,H,Me):<(^HMe, 

already described (Abstr., 1907, i, 1076). 

Other acids act similarly to hydrogen chloride, and the primary 
products of the type NAr 2 'OR are to be regarded as derivatives of the 
hypothetical diphenylbydroxylamine, ?7Phg*OH. 

Tetra-anisylbydrazine is not obtained on oxidation of p-dianisylamine, 
Imt a ditertiary azine is formed by elimination of water from two 
molecules of the unstable hydroxylamine. 

The ditertiaryphenazine derivatives, conveniently termed “perazines," 
are stoble towards oxidising agents. They form coloured salts with 
mineral acids, carboxylic acids, or phenols in anhydrous solvents, 
which are, as a rule, mono- acid, and are regarded as quaternary 
.luinolimonium compounds. On oxidation, a series of salts of other 
colours aie obtained, which possibly represent the o-quinonoidbis- 
phciiazonium series. 

By the action of hydrogen chloride in ether on tetratolylhydrazine 
ni chloroform solution, the violet solution of the quinolimonium salt 
IS first obtained, which changes subsequently to red, and deposits 
g istening, dark green, flat needles of dichloroditolyltolazonium hydro- 
udoride,^ Alkalis decompose this into dichloroditolyldihydrotolaziney 
which is obtained from xylene in lustrous, garnet red, four-sided 
priMiis. It is very stable, and begins to decompose above 360°. 
Uith bromine, it forms a dark violet additive product containing 
one mol. of bromine. By reduction with sodium and amyl alcohol, 

V-raohjimydrololazine, is quantita- 

orange-yellow, glistening needles, 
111 . ; It can be distilled without decomposition. Both ditolyl- 

1 uiyarotolazine and its dichloro-derivative are formed by the action of 

) cirogen chloride on tetratolylhydrazine, but the latter is the main 
Product 


Bitolyldihjdrotolazino itself does not exhibit the properties of a 

will ^1 acids without forming salts, 

g 1 , one or ethereal acid solutions, it forms dark green azonium 

seiviv-ir ^lydrockloride is particularly characteristic ; it 

•nma*- uark green, glistening, broad needles. The normal salt 

ins one molecule of acid, but there is a tendency to form an acid 
xciv. i. . 
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salt. The nitrate forms minute, dark groen needles, deroiu]) 
Decomposition of the salts with sodium hydroxide leads to the 
tion of basic by-products ; alcoholic potassium hydroxide or zinc 
afford better means of effecting the decomposition, 

Acetic acid acts very readily on tetratolyihydraziue ; the ^,ol^t; 
becomes at first dark violet, owing to the formation of the (lumo 
hydrazonium acetate, and then dark green, owing to converisioQ t 
tolazonium acctiite. On adding water, ^J-ditolylamice separate 
and ditolyidihydrotolazine may be obtained from the 
liquors. ^ 

Phosphoryl chloride or phosphorus trichloride and benzoyl chlo M 
do not react with tet.ratolylhydrazine in the absence of water 
When moisture is present, large, dark green crystals are obuiueii • 
their formation is due to the hydrogen chloride slowly liierated U- 
the chlorides, which gives rise to dichlorotolazonium chloride ai’t 
phosphate. 

^-Dianis'^lamine, (OMe'O^H^).,^!!, prepared by Goldherg’s atthod 
(this vol., i, 17), does not yield tetra-anisylhydrazino on oxidation 
but an azme^ <^ 28 ^^ 26041 ^ 2 . crystallising in stellar aggregates of bii<rU 
yellow needles, m. p. 290°. The anisazonium salts are similar to the 
tolylazonium compounds ; the hydrochloride forms green, glisteiiinf 
needles ; the nitrate is obtained as a wine-red precipitate, m. p' 
223° (decomp.). The fernchloride separates in bronze, glikeningj 
violet-red plates ; the chromate forms dark red needles ; the 
chloride is insoluble in water, and likewise the/erro- and /crri-cyam/ifs 
of which the former yields a rose-red, the latter a brownish-red 
precipitate. 

Wool is quickly dyed by anisazonium salts in fast, scarlet red 
shades. Anisazonium chloride is dissolved by pyridine without cliauge, 
but gives an intense sea-blue coloration with aniline. Oxididng 
agents convert the anisazonium salts into green compounds, which 
are unstable, and pass slowly in solution into carmine substaiite.. 
The new perazonium salts have characteristic absorption bauds in thni- 
spectra. F. A, 


Decomposition of Tetraphenylhydrazine with Hydrogen 
Chloride. Stefan Gamearjan {Ber.^ 1908, 41, 350 7 --35 12).— In 
a previous paper (Wieland and Gambarjan, Abstr., 1900, i, 45o) it 
was stated that tetraphenylhydrazine, when treated with hydrogen 
chloride in anhydrous ethereal solution, formed diplienylamine 
hydrochloride and /j-chlorodiphenylaraine. It is now found lint 
the latter compound is not produced, but that a secondaiy bM'- 
'^-chloroanilinotriphenylamiiiCy is formed. The constitution of t i; 
has been established by elimination of the chlorine by meins' o 
sodium and the identification of the product with 
amine (triphenyl-ju-phenylenediamine), prepared synthetica } f 
treating diphenylamine with ^-iodonitrobenzene, reducing t e uno 
group, acetylating, and again treating with iodobenzene. 

The decomposition of the te trap benyl hydrazine is qujm \ a 
The dark' ^ quinolimonium salt is hrst formed, aiul ccompy 
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to c jioui ies;i> dipheuyl amine and dipheuylchloroamme. Two moleculos 
(jf ibe bitter then interact, and chlorine is eliminated. 

^Phg-CflH^'NH-CgH^Cl, baa b. p 
1570 01 mm., m. p. 77—817 and forms a crystalline hijdro^ 
^Ij^/ule and an acetyl derivative, m. p. 199— 200'". ^-AnilinotHplienyl- 
cwiuie, prepared from this by means of sodium, has m. p. 1347 and 
vield> an acetyl derivative, m. p. 184^. 

^.yUrotriphenylamine crystallises in rectangular plates, m. p, 1447 

iii>oIuble in acetic acid.- p-Aymnotriphenylaniine has m. p, 115 148"^ 

aufl forms an acetyl derivative, crystallising in silvery plates, m. p! 


Action of iV-Amino-oompounds on Bromocoumalinic Acid 
Esters. Cakl Bulow and Hans Eilchnkh (Ber., 1908, 41 
3 * 281 — 3-285),— Compounds containing two similar ring systems united 
ly the >N-N< group liave been described by Billow and Sauter- 
jiiei-ster (Abstr., 1904, i, 690) and by von Pechmaun and Mills 
(Abstr., 1904, i, 1042). Blilow (Abstr., 1906, i, 905; 1907, i, 99) 
also prepared a compound containing two different hve-membered 
rings united by the same grouping. The authors have not succeeded 
in pre 2 Jaring a compound containing a five-mem bered and a six- 
ineiiibcred ring joined together by the group 
\y Methyl 3' : M -diethyl V~{Z-bromo-^~carhoxy-%pyridonyiyy : 
uidhylpyrroh-y : M -dicarboxylatCy 

C(C02Me):CH CMe:C*CO,Et 

CBr CO'^^ ^^CMe:C‘CO.^EP 

|.ie>):uud by condensing methyl bromocoumalinate with ethyl l-ainiuo- 
2 ; 5-ilimetJiylpyrrole-3 :4-dicarboxyjate in presence of glacial acetic 
.iciil, forms colourless neodles, m. p. 155"'^. 

Methyl ybromo-\-carhatnido-2-pyndoiie-l)-carboxylate^ 



prepared by condensiug seoiicarbazide with methyl bromocoumalinate, 
forms colourless needles, m. p. 223*". On hydrolysis, it yields 3-6romo- 
l-carbLmidv-2-j)yridorte-5-carboxylic acid, m. p. 252°. J. C. C. 


^ Preparation of 5 : 5-Dialky Ibarbit uric Acids. CHEiuscuE 

Fahiuk auf Actien (voksj. K. fc5CiiERiNG) (D.H.-P. 201244). 

IMniethyl- and diethyl -malonylgnanidincs, when hydroly.sed with 
boiling 10';{i sulphuric acid, or at 120° with concentrated hydrochloric 
or hydrobromic acid, give rise to the corresponding 5 ; 5-flialkyl- 
barbituric acids. ^ 


4 : 6- Dihydro xy-2-phenylpy rim idine. E. L. Pinner {Ber., 1908, 
41, 3517 3519).— 4 : i^-Di/t.ydroxy-2-phenylpyrimidim Oi^HgOgN^, pre« 
['.ired by the interaction of tM^ui valent quantities of benzamidine 
qurocliloride and ethyl malonute in the presence of sodium etUoxide 
'i- the ordinary temperature, forms crystals, m. p. 325—330° It is 
•diverted by bromine in glacial acetic acid into b-brvmo-i : ^Mihydraxy- 
- ytcnylpyrimidine, Ci^H 702 N.^Br, crystalii.sing in pale yellow needles, 
p. 320° (decomp.), and by acetic anhydride into a monoacelate, 

4 ft 2 
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glistening, flat prisms, m. p. 195^, and a dinr.i 
^141^12^4^2' brilliant, flat prisms, m. p, 93 — 94°. 
2‘phenylpymmdine, Oi2H^2^2^2> -formed by heating the dihvd^*^ 
compound with ethyl bromide and an alcoholic solution of potaT’^^ 
hydroxide underpressure at 100°; it crystallises in flat prisms 
174“. 


Pyrimidines. XXXVIII. Syntheses of some Benzyl D • 
atives of Uracil and Thymine. Treat B. Johnson and Joby^u 
Derby, jun. (Amer. €hem. 1908, 40, 444 — 458).— The autl ^ 
have synthesised 1- and 3-benzyiuracil and 1- and 3-|)e 
thymine. 

2-Ethylthiol-6-oxy~ 1 -henzylpyrimidiney p 

UJbl^ • 

prepared by the action of benzyl chloride on 2*ethylthiol-6-Qx . 
pyrimidine, forms prisms, m. p. 77°. "^'EthylikioH-oxyZ-hM^. 

pyrimidine, CH2Ph-N<^^®^^g>CO, formed by the same mclio, 

and isolated through its insolubility in ether, crystallises in Iom 
slender prisms and hexagonal prisms or flat tablets, m. p. ] 3 i,f 
^■Bronio-2 ethylthlol-^-oxy-2>-benzylpyrimidine, prepared by the inter- 
action of benzyl chloride and 5-bromo-2-ethylthiol-6-oxypyrimi(liDe 

(Wheeler and Johnson, Abstr., 1904, i, 624), crystallises in needlfe 
m. p. 129°. ^.Benzylwntcil, NH<^ Q3.£5 ^^>C0, preparedbj 

evaporating 2-ethylthioh6*oxy-Dbenzylpyrimidine with bydroehlorit 
acid, forms prismatic crystals, m. p. 175° It gives a red calour witt 
diazobenzenesul phonic acid. Z-Betizylv/racily prepared similarly from 
2-ethylthiol-6-oxy-3-benzylpyrimidine, crystallises in stout prisms, 
m. p. 173° It gives only a j ellow colour with diazobenzenesidphonic 
acid (distinction from Tbenzyluracil). h^BromO’^-henzylurmil, pre. 
pared by brominating 3-benzyluracil or by digesting 5-bromo-2-ethyl- 
tliiol 6-oxy-3-benzylpyrimidine with concentmtcd -hydrochloric acid, 
forms hexagonal prisms, m. p. 204° ^-NiVro-o-^ nitrohenzylurmil, 

prepared by nitrating 3-benzy I uracil, crystallises in slender prisms, 
decomposing at, 235 — 240°. ^-Beuzyl-l-viethyluracili 

CIl3Ph-N<^^;?“|>CO, 

prepared by treating 3-benzyluracil with methyl iodide or hoiu 
1 -methyl uracil and benzyl chloride, forms needles, m. p. 75“ Ou 
bromi nation, it gives ^-hromo-Z-henzylA-methyluracily which is als) 
formed ^by the interaction of methyl iodide and 5-bromo-3 beDzyl- 
ui-acil; it crystallises in diamond-shaped prisms, m. p. 123°. 

thiol-^ -oxy-l-h&nzyl-^-viethylpyrim idinSy N 

prepared by the interaction of benzyl chloride aud 2-ethylthiol-6-ox)- 
5-iiieth} Ipyrimidiiio, forms stout prisms, m. p. 70°; iu the same 
' reaction there is also formed (insoluble in ether) '2-$thjUhM-^H' 
Z-h€nzyhh-melhylpyrlvddinef crystallising iu hexagonal plates, id P* 



ORGANIC CHEMISTRY. 


1019 


12 1—122^. \-Benzylthyminef prepared 

t)y ilige^ting 2'ethylthioI-6-oxy-l-benzyl-5-methylpynmidine with con- 

^nfi“^ted hydrochloric acid, forms clusters of radiating prisms, m. p, 
jOt— 205^; with diazobenzenesulphonic acid it gives a clarefc-red 

loliition, '^-BenzylthymiTiey similarly pre- 

p/irsd from 2-efchyIbhiol-6-oxy-3-beiizyl-5-motliylpyrimidine, forms 

Siamond-shaped prisms, m. p. 160° It gives only a yellow colour 

i jtli diazobenzenesulphonic acid. ^-B6uzyl-\~vi^thy}thy'niin6j obtained 
the action of methyl iodide on S-benzylthymine, forms prismatic 
ystais, ra. p. 101° j it does not react with diazobenzenesulphonic 
-id. On nitration it yields ^-'niti'O-^-hydToxy-^-T^-uitTohiuzyldihydTO- 

ymiiie, which forms 

■isiiLS decomposing at 176° J. Q. C. 

j preparation of 4-Diniethylamino-l-plienyl-2 : 3-dimetbyl-5- 
hyrazolona Ejhl Schkittin (D.R.-P. 199844). -4-Diinethylamino- 
5.pheiiy]-2 : 3-dimethyl-5-pyrazolone is readily obtained in good 
vield by heating 4-sulphoDylamino-l -phenyl-2 : 3-dimethy 1-5- pyrazolone 
hv'ith methyl sulphate in alcoholic solution at 100 — -115° (compare 
bis vol., i, 688). G. T. M. 

[ Preparation of Ohlorobromoindigotin. Gesellschaft pOr 
C nEMiscHE Industrie in Basel (D.R.-P. 198816. Compare this vol., 
f, 695). — Chlorobrofnoindigoiin, obtained by heating at 226° in 
Nitrobenzene, chloroindigotin ^^1 mol.) and bromine (1 mol.), is 
'p. blue, crystalline powder, sparingly soluble in water, alcohol, or 
bnzene, but dissolving more readily in warm aniline or nitrobenzene. 

I On reduction with alkaline reducing agents, it furnishes a light 
yellow leuco-derivative. G. T. M. 


Halogen Indigotins. Carl G. Schwalbe and Hermann 
JocHHEiM (Ber., 1908, 41, 3796— 3798},— A table is given of the 
colours of 0-, 7H-, and;j dich]oroindigotin and indigotin in sulphuric acid, 
ilcohol, chloroform, acetic acid, pyridine, aniline, and nitrobenzene 
Jolutions, together with observations on the preparation of the three 
3hIoro-o-nitrobenzaldehydes ; Miiller^s fourth isomeride is a mixture 
)f »i-ehloro-o-nitrobenzaldehyd8 and unchanged aldehyde. W. R. 


Halogen Indigotineulphonio Acids. Carl G. Schwalbe and 
Hermann JoCHHEiM {Ber., 1908, 41, 3798— 3802).— A halogen 
)henylglycine mixed with sand, when washed with excess of cold 
*|dphuric acid (60% SO3), yields a halogen indigotins ulphonic acid ; 
he purification is carried out by extraction with amyl alcohol and 
laetional precipitation with petroleum or benzene, the usual methods 
lot giving satisfactory results. m-Chlorophenylglycine gives a 
ichlorotetras ulphonic acid ; the jo-ch loro-derivative, a dichlorohexa- 
-11 p ionic acid, and the 2 ; 4-dichIoro-compound, a tetrachlorodisulphonic 
iH, o-chlorophenylglycine does not form a dye; the o-bromo- 
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compound gives a dye which does not contain halogen. A compavisoTi 
of the aqueous solutions of these sulphonic acids and indigo-cariiii„f. 
as regards colour and dyeing properties is given, 


Constitution of the Acid Derivatives of Methylhydraziue 
August Michaelis and Ehtoh Hadancfv {Bgt., 1908, 41, 3285 — 3290) 
— In attempting to prepare 5-phenyl-l -methyl- .S-pyrazolone by the 
action of phosphorus trichloride on a mixture of ethyl henzoylactjUjo 
and an acid derivative of methyl by fh'azine, the authors invariaUv 
obtained 3-pheayl-l -methyl 5-pyrazolone, which is also produced hv 
the condensation of methyl hydrazine and ethyl benzoylacctate. 
3-pyrazolones are so often obtained by Michaelis and Mayer’s reaction, 
tlie above fact could only be explained by the migration of the nietliv! 
group from the one nitrogen atom to the other, or else hy the luoiv 
probable assumption that the acid derivatives of methylhydrazine 
employed have an un symmetrical constitution. The authors find tliat 
methylsemicarbazide, methylthiosemicarbazide, and mono- and di- 
benzoylmetliylhydrazines have an unsymmetrical constitution, as (hey 
condense readily with aldehydes with the formation of hydrazniics, 
whilst oxalyidimethylhydrazine appears to be symmetrically cm. 
stituted. 

BmzylidenemeihyUemicarhazkle, NH 2 *CO*NMe*NIG HPli, prepared 
by the action of benzaldehyde on methylsemicarbazide, forms white 
jipedles m p 162^. ^■UethoxyhenzylidenemethyhamicarhazuU, 
NH^-CO-NMe-NICH-OoH^-OMe, 

similarly prepared from anisaldehyde, forms silky needles, m. p. IDT, 
The constitution of methylsemicarbazide is therefore 


NH/CO-NMe'NHo, 

and, in accordance with this, it reacts with carbon disulphide to form 
his-methylccLrbamidoihiocarba'niide, CS(NH*NMe*CO*NH.,) 2 , white 
needles, m. p. 253 ‘5°. When methylhydrazine is treated w-ith carbon 
disulphide, there is formed the salt, NHMe’NH'CS'S'NHg’NHMc, 
which loses hydrogen sulphide and yields 
CS(NH*]SlHMe).;,, white needles, m. p. 24P. 

rbmylbeuzylicieAieviethyl thiosemicarbazide, N HPh* CS ■ N Me 'N .CHPl), 
prepared by the interaction of benzaldehyde and ph enyhn ethyl lluo- 
semicarbazide, forms long, glistening needles, m. p. 13T5”. 

Bmzoylhemylide.nemethylhydrazine, NMeBz’N.CIIPh, prepared by 
the interaction of benzaldehyde and crude monohenzoyhnethylhy(hm 
(an oil from benzoic anhydride and methylhydrazine), forms small, 

white needles, m. p. 82 ®. ^ t tt 

B67izoylanisylidenemeihylhydrazine, NMeBz*N.CH'CQH^*031e, pe- 

pared from anisaldeliyde, form.s slender, white nee lies, ni. P- 
When benzoylmethylhydraziiie in alcoholic or ethereal polubon 
is shaken witli y^ellow mercuric oxide, an oil is obtained which has le 
properties of a tetrazone j this could not, however, be prepared in lo 


pure state. ,„af}ivl- 

Dibeiizoylmethylhydrazine can be prepared 
hydrazine with benzoic anhy^’dride; it has m. p. 1^*^ (von i c 
Abatr., 1890, 23, gives 143®). 
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NMeAc’NHAc, is a colourless' oil, b. p. 

" Oxalyldinaetbylhydrazine does Eot yield a hydrazone with either 
K(.,)^Kieliyde or anisaldehyde. J. Q. C. 

Constitution of the Bndoxypyrrodiazoles [4 ; 5-0£y-l ; 2 : 5- 
nqotriazoles]. Giacomo Ponzio {Gazzetia, 1908, 38,* ii, 522—524. 
(Vmipare Abstr., 1898, i, 386 ; 1899. i, 717, 827 ; 1900, i, 588 j 1901, 
i 1G9; 1902, i, 190).— The author’s conclusion, that the compounds 
nksiineti by the oxidation of the hydrazoximes {he. cit.) contain the 
N*N 

n\\c\eM? is confirmed by the recent work of Wieland 

:inil Semper (this vol., i, 108), who find that phosphorus pentachioride 
il.>es not react with compounds containing the group rNIO, whilst it 

GI 

reailiiy transforms compounds containing the complex i^ito the 

corresponding compounds containing the grouping 
The interaction of phosphorus pentachioride and 4 : 5-oxy-l-phenyl- 
,1 : 4-flimethyI-l : 2 : 5-oso triazole yields 1 -phenyl-3 : 4-dimebhyl-l ; 2 : 5- 
osotriazole, which partly undergoes chlorination to l-/>-chlorophenyl- 
;’) ; 4-<limethyl-l : 2 : 5-osotriazoIe. T. H. P. 


Cain’s Theory of Diazo-oompouads and Ammonium Salts. 
Akthuu Hantzsch {Ber., .1908, 41, 3532— 3536).— A criticism, of 
Cun’s theory of diazo-com pounds (compare Trans., 1907, 91, 
li)19) and of ammonium salts. The main objections raised by the 
author are briefly as follows : (1) diazohenzene salts have the properties 
of true benzene derivatives, and not those of derivatives of dihydro- 
/^\ benzene, as represented by the annexed formula j 

\!N*X (2) the behaviour of diazo-salts when reduced or 
I V oxidised, or when treated with halogen, is not in 

agreement with the presence of an unsaturated ring, 
as shown by this formula ; (3) a compound having such a constitution, 
when reduced, should jueld jij-phenylenediamine ; (4) since both normal 
and wodii\zo-com pounds are very similar in their chemical behaviour, 

they cannot be represented by 
formulae so different as those an- 




‘ N-R 


/“\ 


>n:n‘K 


nexed. The fact that the isomeric 
diazoeyanides give similar absorp- 
tion spectra (compare Bobbie and Tinkler, Trans., 1905, 87, 273) 
shows that these compounds must have very similar constitutions ; 
(i>) if tetraethyiammonium chloride has the formula NE^glGPEt, and 
undergoes ionisation in aqueous solution, thus : NEtgICPEt — >- 
NEtg + Et’Cl — >NEt^‘-}-Cr, it should be possible to detect the 
triethylamine and ethyl chloride produced as intermediate products, 
since these compounds interact but very slowly at low temperatures. 
As the formation of these compounds cannot be detected, the above 
supposition Is untenable. W. H. G. 


DecompoBition of Diazo solutions. Arthur Hantzsch and 
hENwoRTHY J. Thompson [Ber., 1908, 41, 3519-2532). — .An 
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investigation on the rates of decomposition of aqueou.s .solutions 
various diazo-salts, carried out with the object of cleariag 
points which were still unsettled (compare Schwalbe, Abstr 19on • 
618; Cain, ,^tm,i, 724). ' ' ‘ 

Freshly Up repared diazobenzene chloride contains traces of 
substance, the nature of which could not be determined, which a t 
as a preservative. It disappears when the diazo-compouml ig * 
for some time in a desiccator, or when a current of dry air is paJS 
over the substance ; consequently, golutioris''of the freshly premlL 
salt are more stable (^ = 0-0008— 0’0009) tban those of the substamt 
which has been kept for some days, or treated with a current of 
air, when the mRximum value of k found was 0*00118 (coninar 
Hantzsch and Osswald, Abstr., 1900,1, 703 ; Euler, Abstr., 1903 
298). It is therefore evident that the keeping qualities of aqueous 
solutions of diazo salts may be greatly influenced by very slight traced 
of unknown impurities. Oiazobenzene bromide in dilute solutions 
^ decomposes at about the satne rate as the chloride. The velocity of 
decomposition increases slowly with the concentration, the increase 
in the case of the bromide being slightly greater than that of the 
chloride, probably because the undissociated bromide is less .stable 
than the un dissociated chloride. Further, the velocity cf decomposi- 
tion increases with the decomposition of the salt ; this is probably due 
to the formation of a halogenated benzene, produced by the action 
of the hydrogen halide which is liberated. Diazo benzene iodide 
even in very dilute solutions, decomposes far more rapidly than the 
chloride or bromide, probably because the erhief reaction which takes 
place in this case, namely, the formation of iodobenzene, proceeds at 
a greater rate than the production of phenol. A velocity constaut 
could not be obtained, owing to the complexity of the many reactions 
which take place during the decomposition of solutions of diazonium 
iodides. 

The rate of decomposition of jy-nitrodiazobenzeue chloride increases 
with the concentration ; since it is greatly accelerated by light, the 
solutions were kept as far as possible in the dark, the value obtained 
being /(: = 0-00020 at 5U° (^; = 9). Neither hydrochloric acid nor 
acetic acid influences the rale of decomposition of solutions of pure 
.p-nitrodiazobenzene chloride to any marked degree (compare Schwalbe, 
loc. cit.). 

Diazo-acetates iu a(|ueous solution do not decompose in a normal 
manner; the weaker the diazo*base the more abnormal is the course 
of the reaction. As was stated by Schwalbe, the presence of sodium 
chloride increases the stability of solutions of p nitrodiazobenzene 
acetate. 

Solutions of diaz*)- salts are slowly decomposed by nitrous acid 
(compare Cain, loc. c^^.); the nitrous acid does not act as a catalyst, 
as stated by Schwalbe, but slowly disappears, since it is direct!) 
concerned iu the decomposition. 2 - 

[Preparation of Disazo-derivatives of 2-Aminop-^e90h] 

Anilinfarben & Extract Fabriken vorm. J. 

2U1377). — 2-Amino’p-tol7/l toluene- p-stUphonale, C^H 7 *S 0 . 2 ‘ 0 'CjHj; 2> 
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jnjiti^ons pi’isms, m, p. 7&°, is obtained by reducing 2-nitro^tolyl 
toluf‘iie-;j-sulpbonate j it couples with diazonium salts and diazoaryl- 
sulpbonio acids, yielding diazotisable p-aminoazo- derivatives, such as 
..yliutn $\tlphohenzeTi^’^-azo-%amino-^-tolyl toluene-^svlphimatey 
S03Na*C6H,-N2*C,H5(NH,)*0-S02;C^H,. • 

The diazo-com pounds of these ^aminoazo-derivatives couple with 
j lip lit hoi in alkaline solution, and the resulting disazo-derivatives 
.rjve valuable colouring matters on removing the toluene^-sulphonie 
rroiip by hydrolysis. G. T. M. 

Azo- derivatives of 2-Ghloro-p-aaiaidine- and 2-Ohloro-;>' 
pheiietidine-sulphonio Acids. Actien-Gesellschaft puk Anilin- 
fabriekn (D.R.'P. 180469). — Insoluble coloured salts of the azo- 
cn.in^ounds, NaSO,-C,H 2 Cl(OMe)'N 2 -Cj,H,*OH and 
N‘aS03-CflH2Cl(OEt)*JSr2*CioH,-OH, 
are produced by double decomposition with barium or other metallic 
chlorides. When mixed with aluminium hydroxide, these substances 
give rise to scarlet lakes of great brilliancy and fastness. G. T. M. 

Azo-derivatives of Phenol and of the Phenolcarboxylic 
Acids. Eugene Gbandmougin and Hans Preimann (J. p’. Olrnn..^ 
1908, [ii], 78, 384 — 408). — A continuation and extension of former 
work (compare Abstr., 1907, i, 664, 986, 987 ; this vol,, i, 926). 

/lco-f/^nwa^lre^f of Phenols , — The henzenesulphonyl ester of y?-hydroxy- 
azobeuzene crystallises in yellow needles, m. p. 109°. The acetyl 
derivative of bis-benzeneazophenol has m. p. 116°, and the benzene- 
mlphoayl ester forms yellowish-brown needles, m. p. 99° The 
henzer\esulphonyl ester of tris-benzeneazophenol forms red crystals, 

m. p. 202 ° 

o-Tolueneazophenol has m. p. 107 — 108° (Noeltiag and Werner, 
Abstr., 1891, 212, give 102—103°; Paganini, Abstr., 1891, 556, 
gives 101°) ; the acetyl derivative crystallises in reddish-yellow 
leaflets, m. p. 68°, and the henzenesulphonyl ester forms small, orange 
leaflets, m. p. 64° Bis-o-tolueneazophenol has m. p. 116° (Noelting 
and Werner, loc. cit., give 146°; Paganini, loo. cit, gives 116°). The 
atxtyl derivative forms reddish-yellow needles, m. p. 75—76°. When 
bis-o-tolueneazophenol is prepared from diazotised o-toluidine and ethyl 
p- hydroxy benzoate, it has m, p. 150°, and the acetyl derivative has 
in. p. 98°. The nature of this difference is not yet known. 

Bis-m-tolueneazophenol forms yellowish -brown needles, m. p. 94° ; the 
acetyl derivative crystallises in yellow needles, m. p. 75°. Tris-m- 
tolueneazophenoly prepared by the action of w-di azo toluene on salicylic 
acid, forms brown needles, m. p. 160°. The acetyl derivative of 
p-tolnene azophenol has m. p. 95°; the henzenesulphonyl ester forms 
rovvnish-yellow leaflets, m. p. 114° Bis-p-tolueneazophenol has m. p. 
176 , and the acetyl derivative has m. p. 138° (Goldschmidt and 
miak, Abstr., 1892, 974, give 170° and 128° respectively), ^m-p- 
tolmneazoph&nol forms brownish-red needles, m. p. 238°; the acetyl 
flenvaiive crystallises in golden needles, m. p. 187°. %^-mrohenzene- 
-oenzeneazopltenol^ prepared by treating p-hydroxyazobenzene with 
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diazotised p^nitroanLline, has m. p. 196 °; the acetyl derivative h 
m. p. 189 ° 4~^Mtrohenzeneazo-2-henzeneazophenol, prepared fro^^ 
o-hydroxyazobenzene and diazotised jp-nitroaniUne,’ has m. p. 
the acetyl derivative has m. p. 154 °. i-Acetylamino-^l-^-nitrohenzeni 
azophenol, prepared by the interaction of p-nitrodiazoben^ieiie and 
7 >-acetylaminophenol, forms brown needles, m. p. 227°; it is hydro 

lysed by G0% sulphuric acid to i-amino-2-p-mtrobenzeneazophenol 

golden crystals, ni. p. 211°. ^-Naphtkahneazophenol forms bronzy 
needles, m. p. 240° ; the acetyl derivative crystallises in broAvn needle- 
m. p. 180°. 

Azo 'derivatives of Salicylic Acid,— Methyl ’^ nitrohenzeneazosalkijai, 
forms silky, orange needles, ui. p. 166° ; the acetyl derivative hvim 
orange-yellow needles, m. p. 131°. The acetyl derivative of phenvj 
benzeneazosalicylate (Limpricht, Abstr., 1891, 1036) forms trolde^ 
needles, m. p. 132°. Limpiicht's phenyl bis-benzeneazosalicylate i. 
hydroxyazobenzene. Phenyl ^-nitrohenzeneazosalicylate crystallises jj 
yellow needle.^, m. p. 165° ; the acetyl derivative forms yellow needles 
m. p. 155°. Ci-Nttrohtnzenmzosalicylaldehyde forms brown crystals' 
in. p. 141° ; the phenylhydrazone forms brown needles, m. p. 
Methyl his-henzeneazosalicylaie forms brown crystals, m. p. UJ®- 
acetyl derivative forms yellowish-red needles, m. p. 145°. M&thy, 
his-o-tolueneazosalicylate forms brownish-yellow needles, m. p. 15| 
Bis-m-iolueneazosalicylic acid forms brownish-olive needles, m. p. 21 
the acetyl derivative forms yellow needles, m. p. 170°. Pis-p-tobwir 
azosalicylic acid crystallises in brown, felted needles, m. p. 2H°; tli< 
acetyl derivative forms reddish-brown tablets, in. p. 198° T]ie.>f 
bisazo-derivatives of salicylic acid are all prepared in albdi hydroxiih 
.solution. 

AzO'derivatives of ^-Hydroxybenzoic Acid. — The acetyl derivative ol 
ben zeneazo’/i-hydroxy benzoic acid has m. p. 205°, not 198—199° aF 
previously given. o-Tolueneazo-^hydroxyhenzoic acid crystallises ic 
orange-yellow need I e.'^, m. p. 223°. In the preparation of thi? 
substance from diazotoluene chloride and p-hydroxybenzoic acid ir 
alkali hydroxide solution, there are also formed bis-o-tolueneazophenol 
«and o-tolueneazoindazole ; the acetyl derivative of the latter forinF 
golden-yellow needles, m. p. 163°, and the benzoyl derivative, yellow 
> needles, m. p. 179 5° i^-Tolueneazo-'p-hydroxyheazoxc acid fornij 
yellow needles, m. p. 236° ; the acetyl derivative forms yellow needles 
m. p. 205°.'* 

Ethyl ben zeneazO'/rhydroxy benzoate (An wens and Rohrig, Abstr. 
1897, i, 341) is readily prepared by the action of diazobenzene chloride 
on ethyl jo-hydroxy benzoate : the acetyl derivative forms yellowish 
orange needles, m. p. 137°. Ethyl o-tolueneazo-p-hydroxybenzoate ha; 
ni. p. 105° 

Azo-derivativfS of va-Hydroxyhenzoic Benzeneazo-w-hydrox} 

benzoic acid has m. p. 221° (Limpricht, loc. cit.^ gives 213°); tin 
methyl ester forms brown needles, m. p. 78 — 79° Bis'hexVzeneazo-^ 
hydroxyhenzoic acid occurs in two isomeric forms, namely, the 2 . 
and the 4 : C-bis-benzeneazo-derivatives. Of these, the a-acid (no' 
specified) forms brown needles, m. p. 222—223®, and the ^-^id 
m. p. 226—227°; it is sparingly soluble in methyl alcohol, whilst m 
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, eiJ is J ea lily solable in this solvent. The ^nethyl .eater of the 
bronzejellow, felted needles, in. p. 183°. J. C. C. 

Azobenzene;?hydrazinesulphonic Acid resulting from 
the Action of Sulphur Dioxide on Diazobenzene Sulphate 
and its Condensation with Aldehydes and Ketones. Julius 
'rR{M.KR and 0. M<JLLKb(/, pr. Chem., 1908, [ii], 78, 369— .383).— In 
foininuatioii of previous work (Troger, Berlia, and Franke, Abstr., 
]M(jG, i, 994), the autliors have prepared a farther number of 
]iViliM7ones by condensing azobenzene'/J-hydra/.inesnlphonic acid with 
:ililebydes and ketones in the presence of glaci.al acetic acid or alcoholic 

jiVvlrochloric acid. 

" pCfreiieazo-\>-tolyUde7ie~^-hi/dr(izo?ie, 

pro[»aied from p-tolualdehyde, crystallises in orange-yellow needles, 
Ml. i>. the hydrochloride forms small, blue needles. Benzemazo- 

rimdnylidene ^diydrazone, Og I Jj* N.,* C\TI^*NH pre- 
pared from cuminaldeliyde, forms yellowish-red needles, m. p, 
[41 — 145°; the hydrochloride is dark blue. Benzmeazo-m-chloro- 
Ipuzylidene-^diydrazone, CpH^*N/O^.H^*NH*N:CH-Cj,H 4 C], prepared 
IroKi m-chlorobenzaldehyde, forms small, glistening, golden-yellow 
ItMllets, in. p. 160‘5°; the sulphate forms dark blue needles. Beuzeiie- 
u::‘-iAn-bromoberizyliderLe-'^-hydrazone crystallises in small, glistening, 
i,'ulilen-yelluw leaflets, m, p. 173°; the sulphate is blue, Benzene- 
(rj}-^-aminohmzylidene^-hydrazone, prepared from ;;-aminobenz- 
.aldehyde, forms small, reddish-brown leaflets, darkening at 136°, 
mid decomposing above tnis, the residue being completely melted at 
1 8i) o°. Beyizeneazo-^-dimethylamrnnhenzylidene 'pdiydrazone crystallises 
in cinnabar red needles, m. p. 185'.5° ; the liydvochloride forms small, 
<,distening, blue needles. Benzeneazo-Tp-hydroxyhenzylidene-p-hydrazone 
ibims dark red needles, m. p. 196° ; the hydrochloride consists of dark 
hhie needles. Benzeneazofurfurylidene-^diydrazone^ 

c^h,*N2-C6F,*nh*n:ch-c,H30, 

prepared from furfuraldehyde, forms reddish-brown tablets, m. p. 
13.’)'; the hydrochloride is brownish-black. 

Benzeneazobenzophenone - p - hydrazoiie^ C^H^*N 2 *C^.H^*NH-NICPh 2 , 
juppared from benzophenone, forms In’ownish-red leaflets, m. p. 
UP; the hydrochloride forms blue needles or plates. Benzeneazo- 
hmzil‘t*-hydrazoney 

pre[>ared from benzil, forms orange-red needles, m. p. 184 — 185°; the 
hydrochloride is blue. Beuzeneazohenzylidene'^-hydrazone hydrochloride 
is a black powder. J. C. C. 

Trisbenzeneazophenol. Liio Vignon {Bull, Soc. chim.^ 1908, 
[iv], 3 , 1030 — 1031). — In previous work (Abstr., 1904, i, 699) on 
bisbenzeueazopheno!, the author obtained indications of the formation 
of a substance richer in nitrogen, and this has led him to repeat 
Grandmougin and Freimann^s work on trisbenzeneazophenol (Abstr., 
i907, i, 664). He confirms their results, but points out that the 
yield of the trisazo -substance is only 1% of the theoretical. 

T. A. H. 
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Aromatic Tetrazens. V. Heinbich Wieland 1908.4] 

3498 — 3506). — The tetrazens nre decomposed by hydrogen 
in a similar manner to the tetra-aryi hydrazines : ® 

NAr^-NIN-NArg = NHAr^ + NAr^Cl + Ng. 

Thus tetratolyltetrazen yields first a quinonoid salt, 
NArg-NIN-NClAriCgH^MeH, 

indicated by a violet coloration in solution, which is decomposed 
evolution of nitrogen, and finally jt?-ditolylamine, tolazonimu and 
dichlorotolazonium chloride result. Tetra-anisyltetrazeu behaves 
similarly ] acetic acid brings about this decomposition in the cold wiij, 
remarkable ease. 

l^TetratoIylteirazen^ N(CyH7)2*N!N*N(C7H7)2. prepared by oxidation 
of jp-ditolylhydrazine, preferably with permanganate, crystallises in 
glistening, yellow needles, decomp. 134° It is decomposed by hydrcffen 
chloride or acetic acid to tolazine derivatives. With bromine, a bluish, 
violet coloration indicates a primary additive product, which changes 
to a brownish -green ; but little ditolylamine along with much 
dibromotolazine is formed. 

To prepare jt?-dianisylhydrazine, ;^diani3ylamine is converted into the 
nitrosoamine^ crystallising in flat, bright yellow needles, m. p. 79° ami 
dissolving in concentrated sulphuric acid with a greenish- blue colora- 
tion. On reduction with zinc dust and acetic acid, the dianisyi- 
hydrazine, NH 2 *N(OfiH^*OMe) 2 , is obtained in mother-of-pearl-like, 
broad pointed, colourless needles, m, p. 111°. The hydrochloride ii; 
sparingly soluble. The oxidation to ^-tetra-anisyltetrazenj 
K,[N(0,H.-OMe)J„ 

could only be effected by means of ^-benzoquinone. The tetrazen 
forms citron -yellow, four-sided plates, m. p. 117° (violent deeomp.j. 
Decomposition with acids gives the characteristic anisazoniiim 
compounds. 

Tetratolyltetrazen dissolved in xylene, when heated for a few 
minutes, shows a violent evolution of nitrogen and formation of 
tetratolylhydrazine. E. F. A. 

Catabolism of Proteins. Fbanz Hob'meister {ArcL exp. Fatk 
Pharm., Supply 1908, 273 — 281).— This paper is mainly a review of 
recent work on the cleavage of proteins, and the importance of such 
work and the necessity of dealing with pure substances are among 
the points insisted upon. W. D. H. 

Effect of Acid and Alkali on the Osmotic Pressure of the 
Serum Proteins. L. Adamson and Herbert Fb Roaf {^Bio-Ch^ra. 
J., 1908, 3, 422— 438).— Alkali increases (although not proportionally 
to the amount added) the osmotic pressure of the serum proteins. 
Acid causes this pressure to fall to zero, bub larger amounts of acid 
increase it again. The point of zero pressure corresponds with the 
alkaline reactivity ” of serum ash. When the amount of alkali added 
is corrected by this “ alkaline reactivity,’* the relationship of the osmotic 
pressure to the amount of alkali is a logarithmic one. The experiments 
with alkali are limited by the breaking up of the protein into partic es 
small enough to pass a parchment paper membrane, and with aci '^} 
the partial precipitation of the protein. ‘ 
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Dissociation of Scflutions of the Basic Caseinates [Oajseino- 
nstesl of Sodium and Ammonium. T. Brailsford Robertson 
fj Physical Ckm^y 1 908, 12, 473 — 483),— In a previous paper 
f Vb^tr 1907, i, 1096), it has been shown that the solutions of sodium 
uid ainnionium caseinate neutral to litmus obey Ostwald’s dilution 
law for binary electrolytes. Sackur (Abstr., 1903, ii, 4) bad previously 
•airied out electrical conductivity ineasuretnents with solutions of the 
(.■orresponding “ basic ” salts, which were obtained by adding sufficient 
ilkali to make the solutions neutral to pbenolphthalein, the amounts 
of alkali required to produce the basic and neutral solutions being in 
the ratio 8 : 5. The author now shows from Sackur’s results that the 
volutions of the basic caseinates also follow the dilution law for binary 
t'loctrolytes, so that casein appears to behave as a monobasic acid in 
}, ith solutions. Sackur has suggested that casein behaves to alkalis 
as a tetrabasic acid, but it is shown that the evidence for this view is 

untrustworthy. 

The above results are best accounted for on the view that complex ions 
containing casein are present. The neutral caseinates are ampho-salts 
of the combined base, containing the ions NaX’ and XXOH'(X = casein), 
whilst the basic caseinates are true salts of the combined base, 
the solutions containing the ions Na' andXXOH'. In all the solutions 
tbe^-eis an equilibrium of the type NaX’ + HXOH Na* + HXXOH, 
which is not displaced by dilution. 

From Sackur’s results, the value 15*2x 10“^ cm. /sec. is obtained for 
the velocity of the cisein ion in solutions of basic sodium caseinate, 
and 0 1 X 10“^ cm. /see. for the velocity of the same ion in solutions of 
ammonluni caseinate. 

The dissociation constants for tlie “ basic ” sodium and ammonium 
suits of casein are 0*0499 and 0*0404 respectively. G. S. 

Action of Iron and of Heavy Metals [aa Oxygen Carriers]. 
Vincenzo Cervkllo {Arch, exp. Paih. Pharin., Suppl.^ 1908, 
107 — 109). — The oxidation of guaiacum resin is accelerated by the 
salts of heavy metals, and most of all by those of iron and copper. 
In the case of ferric salts, a partial reduction to the ferrous state 
occurs. The part played by iron as a constituent of hasmoglobin is 
discussed. G. B. 

Urochrome. I. Hermann HoIIL^Y£G [Biochevi. Zeitsch.^ 1908. 13, 
199 — 204). — The pigment was prepared from human urine, which was 
made alkaline with calcium hydroxide, precipitated with calcium 
fhloride, the filtrate neutralised with acid, and evaporated in a vacuum 
to a syrup ; after separation of the greater part of the salts, the syrup 
was diluted and shaken for several hours with animal charcoal, which 
absorbed the pigment, and from which it was afterwards removed by 
.udacial acetic acid. From the solution thus obtained, it was 
precipitated by ether. The brown powder prepared in this way 
coutaiued 8'22% of ash, and was soluble in water and methyl 
alcohol, but insoluble in strong eth}'! alcohol and other organic 
•solvents. Its spectrum showed no absorption bands, and it did not 
give the urobilin reaction with ammoniacal zinc chloride, it gave the 
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GaiTod i (taction with acetaldehyde and subil^uent treatiuenj, t 
ammoniacal zinc chloride; also the Molisch reactiot^ with a-uapiitj I 

Urochrome. II. K. E. Salomoksen {Bioclum. ZeiUch., lyyg 
205—207). — The product was prepared by a slight moditicatioV' 
Hohlweg’s method (preceding abstract). It was purified by couvtrs:' 
into its calcium salt. On treatment of an aqueous solution of the ' 
ment with bromine in the cold, .a yellow 6r(W7io-derivative way obtaiiierj 
which was soluble in alkalis. On warming an aqueous solution of 
urochrome with bromine, a more vigorous bromination accompanied liv 
oxidation takes place. 8. B b * 

Urochrome. III. Stepano Mancini (Biocheyn. BeitscLy[%^ I3 
20s — 214), — The bromo-d privative of Kohl vp eg and Saloiuoi^Hi 
(preceding abstracts) was prepared by a modified method, unconeentrattd 
urine being employed for the purpose. It was purified by dissolviur 
in alkali, precipitating by acid, dissolving the substance thus obtained 
in water, and treating again with bromine, rho doubly -refractiug, yelhw 
product thus prepared, when heated with zinc dust or caidum 
hydroxide, gives strong pyrrole reactions. Its composition correspoiids 
approximately with tlit) formula which would be ;i 

bromo-derivative of far removed from the 

formula wdiich Thudichum ascribed to uroinelanin. For 

it the name nropyjrnjl is proposed. _By oxidation of crude bromouropyrivl 
with bromine water, o.valic acid, an oily acid, which gives the pyrrole 
reaction, and also, most probably, bronioanil were obtained. Neither 
oxalic acid nor bromoanil were obtained when a product, purified hv 
repeated solution in alkali, re-prccipitatiuii with acids, and 10 bromiriii- 
lion, was employed. The relation of uropyrryl to urochrouio is not 
yet ascertained. IS. K. S, 

Hippomelanin. I. Peter Kona and 0. Riesser [Zeitsck. iikpid. 
CVtem., 1908, 57, 143 — 153). — Hippomelanin, purified by Fiirlii and 
Jerusalem’s method (Abstr., 1907, ii, 797), has been oxidised by a 
'6% solution of hydrogen peroxide containing a small amount 
(0‘002%) of hydrochloric acid in solution. The total nitrogen of the 
aqueous solution was 7'5%, and the ammoniacal nitrogen 42);^ that 
is, 56% of the total nitrogen present in the hippomelanin. AUempls 
were made to isolate the other nitrogenous products in the form of 
copper compounds. A cof>per derivative was obtained which was 
insoluble in alcohol and water. This contained a small amount of 
copper oxalate, but no other constituent was obtained in a |n;ui 
form. 

A copper derivative soluble in alcohol and water was also obtaiiioi. 
From this a base^ which was pi ecipitated by jihosphotungstic ‘jich, 
was isolated. The hytlrockloridG is readily soluble in water or^jcoio. 
The picrale is deposited as an oil sparingly soluble in alcohol , t <; 
jncrolo'iuite is a deep red compound sparingly soluble in water, 
plalhiichioride, N- 16*14%, forms ochre-yellow prisms, nr. p. 
iuboluble in alcohol. J . ■ • 
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laosic Acid. Cakl Neubebg and B. Bbahn 1908, 41, 

376—3381. Compare Abstr., 1907, i, 1097). — It is point^ out 
(hit. tJie sugar obtained by hydrolysing inosic acid cannot be 
as stated by Bauer (Abstr., 1907, i, 1098). The authors 
tofibriii their view that it is ^xylose. They have obtained it in a 
^yi'upy form, have shown that it gives the pentose reactions, and that 

is dextrorotatory. They further show that it does not yield a 
iliplirnylhydrazone as readily as does r-arabinose. 

LevBue and Jacob’s conclusion (this vol., i, 931), that in place of a 
|ientose iiiosic acid yields a tetrose- carboxylic acid, is shown to be 
iini enable. J. J.S. 

G-lucothionic Acid. John A. Mandel and Gaul Neuberg 
liiiochem. Zeitsch., 1908, 13, 142 — 147. Compare Abstr., 1905, ii, 

73 (iy Preliminary investigations show that the product obtained 

iroui the kidneys contains sulphuric acid in a conjugated form. J )exti'ose 
is not a product of hyilroly.sis, and neither is the substance of poly- 
^ulphide natuie. For these reasons, the name glucolhionic acid is 
iiiapphoable. , Names indicating the origin of the product are suggested, 
tor t-xample, renosulphuric acid. 8. B. S, 

Jecorin and other Lecithin- like Substances in the Liver of 
the Horse. A. Baskoff (Zeiisch. phydol. Chetn.^ 1908,^7, 395 — 460). 

Jfcorin was prepared so that it gave a constant N :P ratio aud a 
cuustant yield of sugar (about 14%). it is a di amino* rconophosphatidc, 
in Erlandseii’s sense. 

The alcoholic extract of the liver is evaporated to a syrupy con- 
.vi.vtency, and treated with ether ; a jecorin -like substance forms as 
a heavy layer at the bottom of the vessel ; there is also a brow^i 
jirecipitate, insoluble in ether and alcohol, which was not further 
iIlve^tlgateci, The addition of alcohol to the ether extract produces a 
precipitate of crude jecorin, lecithin remaining in solution. The pre- 
cipitate IS again treated with ether, and a jecorin-like substance remains 
msoluble ; the extract, however, contains Drechsel’s jecorin,. which is 
j redpitable by alcohol, aud can be purl tied by the repetition of this 
process three or four times. W. B, H. 

(dlutamic Acid in Various Keratins. Fmil Auuerualden and 
lb:NE8 Fuchs [Zeitsch. physiol. (Jhan.. 1908, 57, 339 — 341). — The 
lollowing table gives the mean analytical results obtained, iu parts %: 

Hoof of u.v. Horn of ox. 

, . , ‘ X lion! of 

1 yr. old. 4 yry. old. 1 yr. old. 4 yrs. old. horjc. 


bsy n'siduc 90-5 91'5 96'0 96-5 75-4 

yii* 0-U Old 0-J2 Odd 0'45 

Mduiiiii iiubstaiicrs 0*22 OTi 1 ’do 0‘9d 0'9 

Glutamic acid liydrochlOridu 

ill ash-free dry residue 18 0 ld'3 l-d’S 12'9 18-2 


Attention is called to the variable juimbi r.s oblaincd, and .to the fall 
of glutamic acid and rise of a h with iucreasiiig age. \V\ D. H. 
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The Composition of the Protamine ftom Salmon Sp^j. 
tozoa. Louis Nelson {Arch. exp. Path. Phana.y 1908, 5Q, 

— The protamine was prepared by Schmiedeberg’s method, and 
verted into the platinichloride. It was found that an impurity c' 
be removed from the latter by hot water. The protamine Vas f ^ ' 
then to have a composition corresponding with the formula .0 K 


Chemistry of Protamines, I. Protamine from the Sperm 
tozoa of the Caspian Sturgeon, Accipenser Q-uldenstadf^ 
W. D. MalenOck (Zeitsch. physiol. Qhsm.., 1908, 57, 99—112. 
pare Kura^eff, Abstr,, 1901, ii, 462). — For isolating protamines and 
determining the yield, the method of precipitating with sodium pici-ate 
is preferred to Kossel's method of repeated solution of the sulphate i 
water and precipitation with alcohol. The sulphuric acid extract jv 
stirred continuously with the aqueous picrate solution until a flocculent" 
orange-yellow precipitate is formed. The filtrate should be clear and 
free from opalescence, anil should yield a further precipitate with 
sodium picrate. The precipitated picrate is washed, dried, dissolved in 
acetone, and decomposed with sulphuric acid. A portion of the picrate 
is insoluble in acetone, and this is sh )wn to consist of adenine picrate 
whereas the protamine picrate is readily soluble. In decompoi^ing the 
acetone solution of the picmte, it is essential that an excess of sulphuric 
acid is not added. 


The last traces of picric acid can be removed by solution in water 
evaporating the solution, carefully precipitating with alcohol and 
acetone, and rubbing the sticky mass in a mortar with acetone until 
hard. The dry sulphate prepared by such a method usually contains 
only 0‘3% of ash when dried at 108 — 110°, and gave the followin'^ 
analytical results : C, 37‘64 ; H, 6*61 ; N, 20-92, and H^SO^, 22*59<>^ 
Similar data were obtained with a sulphate which had been converted 
into the chloride by Goto’s method. The formula 
agrees best with these data. J, J. g. 


Thymamine, a Protamine from the Thymus Gland. Louis 
Nelson {Arch. exp. Path. Pharm., 1908, 59, 336 — 340). — The protamina 
was prepared by extracting the coagulated proteins of the gland with 
copper chloride solution by Schmiedeberg’s method, by means of which 
a solution of the hydrochloride is obtained. Sodium hydroxide is added 
until the reaction is neutral, and the filtrate from the precipitate thus 


produced evaporated, when copper protein combinations separate, 
The filtrate from these is diluted and evaporated, and more protein 
separates and is filtered off. These processes are repeated until a 
solution which no longer gives a reaction with Millon s reagent is 
obtained. The protamine is prepared from this by precipitating as 
phosphotung state, and is finally obtained in the form of a platinichl(^ide, 
tbe purification of which is described in detail. Its composition 
corra^ppnds with tbe formula 


Th^llA^^tioii of Tyrosinase from Russula delica on Polypeptides 
which contain Tyrosine and on Suprarenine. 

UALDEN and Markus Guggenheim {Zeitseh. physiol. Chem.) 1908 , o , 
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329-331. Compare this vol, i, 237).— In addition to the poly- 
peptides previously used, tyrosinase rapidly splits (i-alanyW-tyrosine 
and Meucyl -^tyrosine. It also decomposes suprarenine (adrenaline), 
with the rapid formation of a red colour, and later of dark-coloured 
flocculi ; l-j d-} and eff-suprarenines are all decomposed with equal 
i-apidity. W. D. H. 

Milk ProteinB and Enzymes. George A. Olson {J. Biol CJmi , 
1908, 5, 261— 282).— After removal of the caseinogen and albumin, 
milk, cream, and butter are stated to yield a new protein, which is 
pi-ecipitable by hydrochloric acid. It contains 18 9% of nitrogen. 
When it is added to milk, it produces partial digestion of the 
caseinogen; this power is most active at 65°, and is destroyed at 80° 
After removal of the new protein, the filtrate also has the same 
property ; the ferment action of the protein is therefore believed to be 
due to incorporation. ^ jy ^ 

The Sciaaion by Diastase of Lactose, Maltose, and their 
Derivatives. H. Bierby and J. Giaja {Co7)ipt, rend.^ 1908, 147 
268—270). — The lactone of lactobionic acid was treated with macera- 
tions of foetal intestines {sheep and oxen) and with digestive juices of 
snails. The former was inactive, whereas the latter caused the 
production of galactose ; it also acts on lactosazone with the production 
3 f galactose. Similar results were obtained with the lactone of malto- 
bionic acid. These facts afford further evidence of the specific nature 
)f the ferments. 

Action of Organo-mBigneaiiiLQ Compounds on Arsenioiis 
3xide. Franz Sachs and Hans Kantorowicz (Ber,j 1908, 41, 
S767 — 2769). — The addition of powdered arsenious oxide to an ethereal 
olution of magnesium phenyl bromide leads to the formation of 
liphenylarsine oxide after thirty minutes’ heating, and of triphenyl- 
rsine after three hours. With magnesium /;-tolyl bromide, only tri-p- 
oly larsine is obtained, whilst with magnesium benzyl bromide, after 
tree hours’ heating, a substance, As(CH 2 Ph) 2 * 0 H,H 20 , m. p. 
15 — 216°, is formed after the usual operations. C. S. 

Triphenylstibine Sulphide. Ludwig Kaufmann (Ber., 1908, 41, 
762— 2766).— Contrary to the statement of Michaelis and Reese 
Abstr., 1886, 884), triphenylstibine sulphide can be prepared under 
he following conditions : Pfeiffer’s triphenylstibine (Abstr., 1905, i, 
64) is converted into a haloid additive compound, preferably the 
i romide, which is dissolved in alcoholic ammonia, and hydrogen 
Jlphide passed through the solution until a faint yellow coloration 
ppears in the liquid; the crystals which have separated are recrystal- 
sed from alcohol, whereby colourless triphenylstibine sulphide, SbPb»S, 

‘ 0 ined, m. p. 119 — 120°. Prolonged heating of its solutions or 
•eatment with acids, even acetic, causes decomposition into sulphur 
Du triphenylstibine.^ 

If, during the preparation, the current of hydrogen sulphide is con- 
^ > the crystals redissolve to a yellowish-red solution, winch 
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probably contains a very labile antimony compound, for, ujr s, 
the liquid deposits sulphur, and the colourless filtrate, which is 
from sulphur, yields pure tri phenyl stibine by evaporation. c. S. 

Action of Grignard Reagents on Ethyl Orthosilicate 
Kugen Khotinsky and Basils Seregenkopp (5er., 1908, 41 
2946—2953). — When ethyl orthosilicate, dissolved in dry ether, i 
added t^radufilly to a cold ethereal solution of a Grignard reagent, 
the mixture heated for ten to fifteen minutes on the water-bath, and 
decomposed by 50% acetic acid, compounds are obtained of the type 
E,*Si(OEt),, Only one ethoxyl group ' can be replaced (compare 
Tschitschibabin, Abstr., 1905, i, 283). If the heating is prolonged, or 
if excess of the Grignard reagent is used, complex silicon compounds 
are formed. In order to prevent the presence of any trace of moisture, 
the reaction is carried out in a current of dry hydrogen. 

Ethyl orthosilicobenzoate, SiPh(OEt)3, b. p. 232--234® has been 
prepared by Ladenburg {Annalerij 1874, 173, 151); it is hydrolysed 
by cold hydriodic aciil, D I'T, yielding Ladenburg’s silicobenzoic 
acid C H.-SiOgH, m. p. 92°, which is also obtained when the rcac- 
tion product of an excess of magnesium phenyl bromide and ethyl 
orthosilicate (1 mol.) is decomposed by sulphuric acid. By prolonged 
heating of the mixture before decomposition by sulphuric acid, tri- 
ailicobenzoy] silicic acid, 0H-Si(0*SiPh0)3, is obtained, which is also 
found in the high-boiling residue in the preparation of the ortho-ester; 
it appears [to be identical with Polis' compound (Abstr., 1886, 618). 
Mhyl ortho-2 : i-dimpAhylsilicohmzoate, Cj5H3Me2’Si(OEt)3, b. p. 

obtained in a similar manner from magnesium 7n-xylyl 
iodide, yields, by hydrolysis, the a^id, CgH3Me2'Si02H, m. p. 

II Q 1210 residue in the distillation of the ester contains 

tt'isilico-xylyloylsiHcic acidy Si(0’SiO *0^1131^162)3 ‘OH, an infusible, non- 
volatile, greyish-white powder. 

Ethyl a-orthosiliconaphthoate, C^oH/Si(OEt) 3 , has b. p. 293— 295 , 
and yields by hydrolysis with cold hydriodic acid, a-sthconaphilm 
C,oH--SiO.,H, m. p. 239°, softening at 225° anJ, by bydrolpis 
with cold concentrated sulphuric acid, a sulpho-a-sihconaphlJmc md, 
TT.r H -SiO H m p. 88— 90°< Ethyl ^-orthosihconaphtkaU, 
K-s1^oIi? 3 £ b. p. 270-273°, and the acid, O.H.SIO^H p. 


^10 

248 


-250° 


A Zirconium Mercury Double Salt, Waltee wd 

1008 41 3173— 3175V— Although zirconium tetrachloride ar 

™ry phenyl may be hlated in a closed tube -der a 4 

1 mm. without undergoing change, interaction takes p 
is evacuated by a water pump owing to the “ 2HBClPhI >re 

The white, hygroscopic needles of the tad, ZrO 2’ J.,, ^ jj 

soluble in’etheV -d, when submitted to 
170-210° give a sublimate of mercury P^e^lo^e and 
of the composition ZrgO^CJ^jOHgOlPn. mercuiy j ^ p 
o-tolyl uro without action. 
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Ultraviolet Spectrum of Silicon. Asttoine de Gbamokt aad 
Charles de Watteville { Compt . reTid ,, 1908, 147, 239— 242).— The 
ultraviolet spectrum of siUcon containing bott lines and bands has 
been mapped between A2123'0 and A2987'8. The spectrum of the 
D.^ci Hating spark passing^ between silicon poles in hydrogen in a 
quartz tube gave 23 lines and 14 bands, whereas the flame 
spectrum obtained by burning ordinary gas impregnated with silicon 
chloride vapour contained 26 bands and 11 lines. The relative 
intensities of lines and bands common to both spectra were not the 
sinie, 

Tiie oscillation frequencies of the bands seem to fall into series, but 
the heads are ill -defined. B. J. C. 

Dispersion in the Electric Spectra of Benzene, Toluene, and 
A-cetone. A. R. Collet (/. Russ. Pkys. CJiein. Soc.^ 1908, 40 
[Phys.), 228 — 244). — The author has investigated the electrical spectra 
)f benzene, toluene, and acetone, a method being used which permits 
jf accurate measurements with small troughs in the case of liquids 
[Pith low refractive indices. The results, which are given in the form 
)f tables and curves, bring out the intimate chemical relationship 
between toluene and benzene, two bands being common to the two 
jpectra. Further, the spectra of toluene and acetone also exhibit one 
jommou band, wh^ich must be regarded as typical for the methyl 
p’oup- T. H. P. 

Discontinuous Cathode Luminescence Spectra of Some 
Aromatic Compounds. Otto Fischek (Zeitsch. wiss. Photograph. 
VliX)iopky&ik. Phoioche'tn.y 1908, 0, 305 — 326. Compare Goldstein, 
i.bstr., 1904, ii, 689, 690). — The emission spectra of the substances 
exposed to cathode rays at the temperature of solid carbon dioxide 
irere photographed. Difficulties were found in certain cases, owing to 
;he rapid change of colour of some substances under the influence of 
kathode rays. The ultraviolet spectra were not examined. 

The number of luminous bands is with most aromatic substances 
sonsiderable. In all the cases examined, the sharp edges of the bands 
tre turned towards the red, the blue side being more or less indistinct. 
It is frequently possible to group the bands in series, corresponding 
Jairs^of which show a constant difference of wave-length. 

In the case of naphthalene compounds, blue and violet light is only 
emitted for a short time, the colour changing to yellow or red. Three 
paracteristic blue bands of naphthalene reappear in the spectra of ull 
ihe naphthalene derivatives examined, and also in those of diphenyl 
M phenanthrene, but, whilst the last two compounds continue to 
Ir* the structure producing them is rapidly destroyed by 

[he bombardment in the case of naphthalene derivatives. The same 

VOL. xciv. ii. 02 



910 


ABSTRACTS OF CHEMICAL PAPERS. 


bands appear, strongly shifted towards the red, in anthracene a 
dibromoanthracene. C, H D ^ 

Influence of Temperature and of the State of Aggregatio 
on the Absorption Spectra of Molten Salts. T. HETscBissr*^ 
{Ann. Fkysiky 1908, [iv], 27, 100 — 112).— An examination of x\ 
absorption spectra of some thirty molten inorganic salts has show! 
that, in all cases, there is a well-defined limit to the absorption band 
on the ultra-violet side of the spectrum, all radiations of smaller wave, 
length than that corresponding with the limiting value being com 
pletely absorbed. With rise of temperature, this limit is dispWed ia 
the direction of greater wave-lengths. When the displacement h 
expressed in terms of wave-lengths, its magnitude, for a given rise of 
temperature, increases with the wave-length; when expressed in 
terms of frequencies, the displacement is independent of the wave 
length, For a temperature rise of 100°, the absorption limit is displaced 
to an extent represented by 10 to 20 x 

Some of the salts have been also investigated in the solid state 
The influence of temperature on the absorption limit is of the same 
order of magnitude as in the case of the molten substances. On 
liquefaction, the absorption limit is displaced considerably in the case 
of the chlorides and bromides of potassium and sodium, but no sharp 
change is met with in the case of silver nitrate, silver chloride, or 
lead chloride. 

In regard to the influence of chemical composition on the absorp- 
tion, it is found that the salts of the heavy metals absorb more tlian 
those of the alkali and alkaline-earth metals. In general, for a given 
metal the sulphate absorbs most light ; then follow the chloride, 
bromide, iodide, and nitrate with gradually decreasing absorptions. 
For salts of the same acid containing metals belonging to the same 
group of the periodic system, the absorption limit is nearer the red 
end of the spectrum the greater the atomic weight of the metal 

H. M. D. 

Fluorescence of Sodium Vapour. Hans Zickendraht 
{Fkysikal. Zeitsch., 1908, 9, 593— 603).— The thermal and electrical 
condition of fluorescing sodium vapour has been examined. In contact 
with air, fluorescence begins at 280—290^ ; this temperature is inde- 1 
pendent of the pressure, although the sharpness with which the 
phenomenon sets in is much greater at higher pressures than at low. 
Measurements have been made of the minimum potential required for 
electrical discharge through the vapour under different conditions, 
For sodium vapour in contact with air, the potential temperat^K 
curves show minima at 240° and 280° ; the latter is suppo: to 
correspond with the commencement of fluorescence. In contact witE 
nitrogen and carbon dioxide, the minimum potential di erenc 
corresponding with this are 300° and 340° respectively, n con 
with hydrogen, an olive-coloured fluorescence can be observe a > 
but no current could be passed through the vapour wit t e aval 
potential of 400 volts. 
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The propsrties of the vapour in contact with air have been examined 
c greater detail.^ Curves are plotted which show the dependence of 
current on the discharge potential under difEerent pressures, and 
Jso the dependence of the potential on the pressure and on the 
fimpcrature for a given current intensity. When a current has been 
lassed through the vapour for some time, a smaller potential is 
equired for disch^ge immediately after the cessation of the current 
tan when some time has elapsed. The potential gradually increases 
jid attains a constant value after some minutes. The paper concludes 
ritb a theoretical discussion of the cause of the conducting power 
tf sodium vapour. H. M. D. 

Fluorescence of Organic Substances, Johannes Stark and 
Steubing {Physikal Zeitsek.^ 1908, 9, 661 — 669. Compare Abstr., 
907, ii, 147, 417 ; this vol,, ii, 138, 746). — Further observations relat- 
Qg to the fluorescence of substances containing chromophoric groups are 
tuamunicated, and a summary is given of the results obtained in the 
jries of papers published by Stark on the connexion between fluor- 
Bcence and absorption. 

The new substances examined were acetone, methyl ethyl ketone, 
jrrotartaric acid, phorone, diacetyl, camphor, camphorquinone, 
imethylfulven, potassium azodicarboxylate, azodicar bonamide, di- 
hylketen, and diphenylketen. From the observations, the conclusion 
drawn that if a substance possesses two absorption bands, one in 
ic region of longer wave-lengths, the other in the remote ultraviolet 
(gion, it will fluoresce in the region of the first band when light 
absorted in the region of the second. The fact that the maxima 
the intensity of the fluorescence and absorption do not coincide 
I due to the aosorption which the fluorescent light undergoes in its 
^ssage through the absorbing medium. The two azo-compounds 
Ivesiigated are exceptions to this general statement, but this is 
opposed to be due to the absence of the radiation of the requisite 
try short wave-lengths from the aluminium light used in the 
ipenments, 

^Itraviolet Fluorescence of Cyclic Compounds. Heinrich 
^ and K. von Engelhardt {Ber., 1908, 41, 2988—2995. Compare 
^rk, Abstr,, 1907, ii, 147 ; Stark and Meyer, ibid,, ii, 418). — The 
traviolet fluorescent, and the absorption, spectra of mono- and 
substituted benzene derivatives in ethyl-alcoholic solutions of 
p UUD concentration have been measured in an apparatus very similar 
a used by Stark ; the results confirm this investigator’s theory 
e relation between fluorescence and selective absorption. 

^0 uene and propylbenzene are more strongly fluorescent than 
p ene, and the four bands which characterise the fluorescent 
disappeared in the spectra of these two 
ittied auxochromic influence of the amino-group is accom- 

In hfJ 8'Uxofluoric influence, since aniline is more fluorescent 
liuft ^ diiiiethylaniline, however, is less fluorescent than 
r » ^ oiigh the contrary might be expected from Kauffmann's 

62—2 
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view that the dimethylamino-group ia a stronger auxochrome tha 
the amino-group. The hydroxyl and the methoxyl groups also act as 
auxofluors, phenol and anisole exhibiting a reAarkably gtrono 
fluorescence, whilst the very feeble fluorescence of benzoic acid j? 
markedly increased in the hydroxy benzoic acids, of which the ortho 
compound fluoresces most strongly, even in the visible region a? 
is evident to the naked eye, when a quartz lamp and a quartz v^se] 
are used. Although anisole is more fluorescent than phenol, tht 
methoxy benzoic acids are less so than the hydroxy-acids ; the fluoreg 
cence of /?-methoxybenzoic acid cannot be detected with certainty 
The introduction of a halogen into the benzene nucleus diminishes* thE 
fluorescence, the more so the greater the molecular weight; iodo 
benzene does not fluoresce. Benzonitrile is remarkably fluorescent 
Benzamide is non- flu orescent, showing that the amino-group only ha- 
auxofluoric influence when situated in the nucleus. 

The presence of a nitro-group often entirely prevents fluorescence 
even although o- and y>-nitrophenois and o-nitroaniline exhibit markec 
selective absorption (according to Stark's theory, fluorescence i: 
conditioned by the presence of bands in the absorption spectrum) 
The non-fluorescence may be attributable to quinonoid structurE 
(compare Baly, Kdwards, and Stewart, Trans., 1906, 89, 514 
Hantzsch, Abstr., 1906, i, 353), since simple quinones never fluoresce 

Neither pyridine nor ethyl collidinedicarboxylate exhibit fluores 
cence. Ethyl dihydrocollidinedicarboxylate, however, shows violel 
fluorescence in alcoholic solution, and also a very intense band ; thm 
providing a good confirmation of Stark’s theory. C. S. 

Natural and Magnetic Rotation of the Plane of Polariaatioi 
in Crystals. Waldemar Voigt and K. Honda { Physikid . ^ eiUch . 
1908, 0, 585—590). — Measurements of the natural rotation of tbi 
plane of polarisation for a series of wave-lengths are recorded fo; 
d- and ^-sodium chlorate and tartaric acid in the direction of tbi 
optic axis, and for sucrose in the direction of the two axes, 
rotation induced by a strong magnetic field was measured for sodiua 
chlorate, dolomite, apophyllite, apatite, and sucrose. In the case o: 
sucrose, the values obtained for the two optic axes indicate ^hat Ibt 
magnitude of the rotation of the plane of polarisation is diflei’ent i[ 
the two directions. H. M. D. 

Relation between Rotatory Power and Chemical Con 
stitution. II. H. Hardin (/. Chim. Phys,^ 1908, 6, 584 -591 
Compare this vol., ii, 470). — The theoretical deductions given rntb 
previous paper have been further tested by application to cerUa 
derivatives of hexyl alcohol. 

The atomic product for oxygen (the product of the distance be wee 
the oxygen and carbon atoms and the atomic weight of the forme 
element) is approximately the same as that calculated from okerva loa 
on the amyl derivatives, but is of opposite sign. The diffeienee 
sign has net been satisfactorily accounted for. 
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Xbe theory also indicates that the distance between the centre of 
rravifcy of the benzene ring and the first carbon in the side-chain will 
be different according as the bonds between carbon and hydrogen are 
in the plane of the ring or perpendicular to it. The experimental data 
obtaioed with hexylbenzene support the latter view as to the structure 
yf the benzene nucleus. 

Aclivs hexyl alcohol (y-methylamyl alcohol) was prepared by saponifi- 
cation of Koman camomile oil with cold concentrated potisium 
hydroxide solution and repeated fractionation. The fraction boiling at 
151—1527758 mm. has D®'® 0*8262, [a]^^ +8-77°, 0*781 2, [^^">7*53° 

and 0*7276, 6*10''. The corresponding iromzWe has D'M*1852^ 

[a]{>" +10-977 D” M150, [afl 17*127 and 1*0319, 13*977 

Active hexylbenzene (a-phenyhy-methylpenfcane) (compare Klages and 
Sautter, Abstr., 1904, i, 302), prepared by the action of sodium on a 
mixture of bromobenzene and hexyl bromide, has 0*8521 

[a]if +16*627 0*7873, [aJU^ 14*997 and 0*7396, [a]if 13*667 * 

G. S. 


Optical Isomerides. I. Iwan Osthomisslensky {Ber., 1908, 41 
3035— 3046).— The observations of Gernez on the separation of a 
^^-conglomerate by means of the addition of a fragment of a substance 
isomorphous with one of the components have been extended. 

The ^dition of ^asparagine to a supersaturated solution of tf^-sodium 
ammonium tartrate causes the deposition of the pure ^f-tartrate. 

Both d-tartrate and /-asparagine are hemihedral forms belonging to 
the rhombic system, and are isomorphous. ^ ° 

An optically active salt can also be obtained by impregnating a 
supersaturated solution of d/-sodium ammonium tartrate with a crystal 
of an active modification of any other alkali tartrate ; for example 
Rochelle salt, potassium tartrate, sodium tartrate, potassium hydroLn 
tartrate. InaU cases the salt which is deposited is dextrorotatory if 
the impregnating material is dextro, and Isevo if this is I®vorotatory 
Inoculation with ordinary ammonium malate causes the deposition of 
d-8odi^ ammonium tartrate. Substances which are isodimorphous 
with the sodium ammonium tartrate can also be used for bringing 
about the separation. Thus a crystal of d-potassium ammoidum 
tartrate (usually monoclmic) causes the deposition of d-sodium 
ammonium tartrate, and similarly with potassium tartrate. 

It IS not necessary that the material used for inoculation should be 
optically active; thus glycine added to a supersaturated solution of 
^-asparagine causes the deposition of either d- or /-asparagine, and it is 
Qot possible in any given experiment to predict which of the two will 
.cerate from an inspection of the glycine crystals, although the same 
5 yciue crystal always acts in the same way. The conclusion is drawn 
g bdongs to the hemihedral class of rhombic prisms 

suggested as a method for determining 
the given substance is a (//-conglomerate or a r-compound. 

mbstanpl impregnating with an isomorphous 

e found to be inactive, then the original solution contained 
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a racemic compound, but if active, then the original was an inactive 
conglomerate. S. 

Chemical Action of Light. Giacomo L. Cumician (Bvll Soc 
chim., 1908, [iv], 3, i— xxvii).— A lecture deUvered before the French 
Chemical Society. H. 

Chemical Action of Tropical Sunlight. Gilbebt John Fowl2h 
(Mem. Manchester Phil. Soc., 1908,52, xiv, l-20).-9bservation8 are 
recorded on the rate of liberation of iodine from an acidified potassium 
iodide solution under the influence of light. The reaction is practically 
unaffected by temperature under the ordinary conditions of exposure, 
The rate of liberation of iodine from a given solution diminishes with 
the duration of the exposure; this is due to the absorption of the 
chemically-active rays by the iodine liberated previously. The initial 
rate of liberation diminishes with increasing dilution of the solution, 
but on longer exposure, results in closer agreement are obtained, 
owing, no doubt, to the greater retarding effect of the iodine liberated 
from the stronger solutions. 

Tables of data obtained by measurements made m Calcutta and on 
the Mediterranean and Arabian Seas are^ recorded. The highest 
record corresponds with an actinic effect which is forty-two times as 
great as the lowest record obtained on a bright December day in 
Manchester. No relationship appears to exist between the photo- 
chemical and the sun-stroke effect of sunlight. 

Solutions of bleaching powder lose their available chlorine with 
great rapidity on exposure to tropical sunlight. The effect is much 
more marked in the case of dilute solutions than it is in stroig 

solutions. 1 1 j 1 

Silver chloride, sealed in a glass tube and darkened by exposure to 
light, becomes quite white again when kept for some time in the dark. 
In the presence of a globule of mercury, the original colour is not 
restored. These observations support the view that me darkening of 
silver chloride on exposure to light is a dissociation effect,^d is not 
due to the formation of an oxychloride. M. D. 


Photochemical Reactions. III. Deoompoei^tion of Ozone by 
Licht pRiTZ Weigert (Zeitsch. Electrochem.i 1908, 14, D91----Dy7). 
Tht decomposition of ozone by light in presence of chlorine (this vol,, 
ii, 5) ie studied quantitatively. The light of a mercury quartz lamp is 
used, and the rate of decomposition measured by means of the chsiiji 
of pressure of the gas. There is no induction period, and decompositra 
stops when the light is cut off. The rate of decomposition is inde^a- 
dent of the concentration of the ozone; it increases with the coM n 
tration of the chlorine, but not in proportion to it, and it is n^ 
proportional to the intensity of the light. By placing a vessel conto^g 
chlorine between the source of light and the ozone .““"[“I, 

of the quantity of light absorbed by the chlorine is obtained , m * 
way it is shown that the rate of decomposition of the 
tioLl to the quantity of light absorbed by the mix^ with 

A rise of temperature of 10° increases the rate of reaction 1 



GENERAL AND PHYSICAL CHEMISTRY. 


915 


It is suggested that the light produces some intermediate product 
^hich is destroyed rapidly by the action of ozone; the rate of 
^g^Qmpositiou measured is then the rate of formation of this product, 
^hich is independent of the concentration of the ozone. T. E. 

Catalytic Reactions and Photochemical Equilibria. Bartolo 
L Vanzeiti {Atii R, Accad, Linceit 1908, [v], 17, ii, 285 — 288). — 
xiie author has carried out experiments to ascertain whether catalytic 
action necessitates immediate contact of the catalyst and the substance 
acted on, or whether the action can take place at a distance. When 
detonating gas is separated from platinum- black by a sheet of glass, 
the thickness of which is of the same order of magnitude as the wave- 
length of light, no combination occurs between the hydrogen and 
oxygen. But when the separating layer consists of an organic 
material, such as gelatin or a colloid, the hydrogen and oxygen 
combine slowly, but combination is found to be preceded by diffusion 
of the mixed gases through the membrane, as is shown by the 
observation that the diminution of the gas volume per unit of time 
is proportional to the concentration (pressure) of the gas mixture 
(compare Ernst, Abstr., 1901, ii, 495). 

Experiments with platinum and platinum-black placed at a distance 
of 05 — 1 mm. from rapid bromide plates show that both these 
substances exert a negative action on the plate, that is, they take 
away the darkening produced in the sensitive emulsion by the action 
of light (compare Piltschikow, Abstr., 1906, ii, 414). This action is, 
however, quite different from that of light, and from the Russel effect 
produced by certain metals, in that it is only manifested at the 
surface of the photographic film and penetrates the latter only very 
slowly. This negative effect of platinum is especially marked in 
moist air, is greatly diminished in a cathode-ray vacuum, and is not 
exhibited in air in presence of phosphoric oxide. Experiments with 
other metals show that these may be arranged in the following series, 
in the first part of which the metals exhibit a diminishing positive 
effect on a photographic plate, whilst in the latter part an increasing 
negative effect is produced : cadmium, zinc, aluminium, lead, 
iron . . . copper, tin, silver, palladium, iridium, nickel, gold, 
platinum. If the condition in a silver bromide plate is represented 
as an equilibrium between the two reactions 3AgBr:;z^ AggBr-p AgBrg, 
the upper of which is produced by the action of light, and the lower 
by the action of darkness, the action of platinum at a distance is to 
accelerate the latter change. T. H. P. 

Chemical Changes Produced by Different Kinds of Rays. 
I. Gatalytlcal Reactions of Sunlight. Carl Neuberg (Biochem. 
Aeitsch.f 1908, 13, 305 — 320), — A large number of substances undergo 
chemical change when exposed in solution to sunlight in the presence 
of uranium salts. The following changes have been observed : 
Alcohols to aldehydes ; poly-alcohols to hydroxy-aldehydes or ketones ; 
acids to aldehydes or keto-com pounds, sometimes with fewer carbon 
atoms than the original substance ; monosaccharides to osones ; 
disaccharides undergo inversion ; polysaccharides and glucosides are 
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hydrolysed ; ainino^cids nndergo deamidisAtion and lose carboy 
dioxide, yielding aldehydes with a smaller number of carbon atotsg 
than the original substance ; glycerides are partly hydrolysed j peptones 
and proteins are i»rtly hydrolysed, and the hydrolysis products undergo 
the fuller changes noted above. 

Amongst the products actually isolated by decomposition in sunlight 
in presence of uranium salts were: glycerose in the form of the 
osazone, m. p. 130—131° from glycerol; glyoxal in the form of the 
p-nitrophenylosazone from tartaric acid ; acetaldehyde (in the form of 
the p-nitrophenylhydrazono) from alanine, from which ammonia wag 
also obtained ; dextrose (in the form of the osazone) from inulin. 


Theory of Coloured Salts. Hermann Fecht { Ber ., 1908, 4i, 
2983— 2987).— The depth of the colour of many aromatic additive 
compounds appears to be conditioned by the magnitude of the dilf erence 
of the electrical character of the two components ; the more positive 
the one and the more negative the other, the deeper the colour. For 
example, quinone + phenol is red, quinone + sodium phenoxide is 
blue, and quinone -f aniline in cold carbon disulphide yields a mass 
of dark violet crystals, which becomes colourless when the aniline is 
washed away. Again, diphenyldi-imine + benzidine gives a yelloTv 
solution, which becomes blue when the quinonoid component is made 
more negative by salt formation j the blue colour vanishes when the 
other component also enters into salt formation. Malachite-green 
becomes blue when chlorine is introduced into the phenyl group, and 
yellow when the halogen is attached to the still basic nitrogen atom. 
The effect on colour of the halogen atom or the hydroxyl or 
amino-group is not due to the influence of these per se , but depends 
on wheWr they increase or diminish the difference in the positive and 
negative characters of the components of the coloured substance. 

When chlorine is passed into a solution of di-iododiphenyl in 
chloroform yellow crystals of the dichloridet CigHglgC^, m. p. 146^ 
(decomp.), are obtained. By heating the dichloride with benzidine in 
chloroform or carbon disulphide, a suhstame, C24E20N2CI2I2, is 
obtained in the form of a violet-blue powder, which sublimes and 


decomposes at 300° ■ 11 c 

Eqiml molecular quantities of quinone and benzidine in chloroform 
yield a mass of bluish-violet needles with a red, metallic lustre, which 
melt indefinitely at 118°, resolidify, and decompose above 200 . 

The reaction between methyl glutarate and excess of magnesmm 
nhenvl bromide in ether leads to the formation of the ketone, 

^ CPh2:CH-CH2-CH2'COPh, ^ 

m ». 176°, which forms colourless crystals, and develops a bluish-green 
coloration with concentrated sulphuric acid. If the Gngnard reagent 
is not in excess, the product of the reaction is the ester, 

CPh2:CH*CH2*CH2*C03Me, 

m. p. 120°. 

Rate of Decay of the Excited Radioactivity from the 
Atm^phere in Sydney. S. G. LnesT and X. Ewing {J. 

Few South Wales, 1906, 40 158-1 60).-A copper wire, 10 metr 
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lone, keP* negatively charged at a potential of 25,000 volts, was after 
thiee hoars' exposure rubbed with cotton wool moistened with ammonia. 
The cotton wool was incinerated, and the ashes tested for radioactivity; 
the time taken for the activity to fall to half value was on four days 
in December, 1905, found to be 4r5, 40*7, 41*9, and 39*5 minutes. 

P. H. 

Radioactivity of the Rocks in the Region Traversed by 
the Line to the Simplon. Gmo Gallo {Aui R, Accad, Lincei^ 
1908, [v], 17, ii, 209 — 214). — The author has examined the radio- 
activity of various rocks excavated in the laying of the railway line 
to the Simplon. The limestone-gypsums and the rocks of the calcareous 
schist zone are either quite inactive or very feebly radioactive. With 
the orthogneisses, however, the chemical composition and cooflScient of 
acidity of which indicate that they belong to the eruptive granitic 
magmas, moderately intense radioactivity is observed, the maximum 
value found being 43*2 volt-hours. The radioactivity is, in general, 
accompanied by the presence of certain minerals, such as titanite and 
zirconia. The pyrites minerals are also moderately radioactive, hut 
the radioactivity cannot be definitelyatfcributed to the metallic sulphides, 
and not to the gneissic gangue accompanying them. Borne {JakTb. 
Radioaktiv. Mektronik., 1905) has shown that, of the springs issuing 
from these rocks, those which are richest in emanation have their 
origin in the gneiss or in the granitic rocks. T. H. P. 

Preliminary Observations on Radioactivity and the Occur- 
rence of Radium in Australian Minerals. D. Mawson and 
T. H. Laby (/. Roy. Soc., New South Wales, 1905, 38, 382 — 389). — 
A number of Australian minerals were examined for radioactivity by 
the ionisation produced in an air gap, the activity being compared 
with that of black oxide of uranium. Radium was tested for, and 
found in the case of two Australian minerals, but a gadolinite known 
to contain helium gave no radium emanation. P. H. 

Preparation of Radium from Pitchblende. Heinrich 
Paweck (Zeitsch. Mektrochem., 1908, 14, 619— 623).— A description 
of the process of manufacture of radium salts used at the radium 
works of the Austrian Government at St. Joachim sthal. The ores of 
Joachimsthal have been worked since 1518, first for silver, then for 
cobalt, nickel, arsenic, and bismuth, and more recently for uranium. 
In 1907 the. extraction of radium from the residues from the uranium 
ore was begun. The raw ore is ground and washed to remove the 
lighter rock constituents, it is then roasted at 800° to remove sulphur, 
and finally heated again with sodium carbonate. Uranium, arsenic, 
antimony, tungsten, molybdenum, and vanadium are washed out in 
the form of sodium salts. Prom the residue, iron, aluminium, calcium, 
silicon, and lead are removed by boiling with sodium hydroxide and 
then with hydrochloric acid, very thorough washing following each 
operation. The residue contains barium and radium sulphates, which 
are converted into carbonates by repeated treatment with sodium 
carbonate and thorough washing, and then dissolved in hydrochloric 
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acid and reprecipitated by sulphuric acid. This treatment is repeatg^ 
several times. The solution of the chlorides is finally evaporated to 
dryness, and extracted with concentrated hydrochloric acid, which 
leaves a residue consisting mainly of barium and radium chlorides, 
which is submitted to fractional crystallisation. Of the radioactivity 
of the original ore, 73*9% is found in the residue from the uranium 
extraction, and the remainder in the solid uranium salts produced ; 
there is no loss in waste products. T. E. 

Quantitative Estimation of Radium Emanation in the At- 
mosphere. Gbobge C. Ashman _ (ilmer. J, Sci., 1908, [iv], 

119 120). The author has determined the radioactivity of 200 litres 

of Chicago air taken from the pound level The purified air was 
passed through a long copper spiral immersed in liquid air to coc- 
dense the emanation, which was afterwards volatilised into an electro- 
scope and estimated. Precisely the same results were obtained in 
simultaneous estimations by this method, which is considered to be the 
best hitherto devised for the purpose. 

The radium equivalent of the emanation per cubic metre of air was 
found to be 86, 58, and 45 x 10~i2 gram in three experiments. Im- 
mediately after a thaw and heavy rain, the amount rose to 200 x 10 '^^ 
gram ; under normal weather conditions with high barometer, the 
value M X 10'^2 ^as found, whilst with a low barometer the amount 

was 131 X 10"^^. in-m 

The mean value, the equivalent of I'O x 10 gram of radium per 
cubic metre is 25% higher than the amount given by Eve. If the 
emanation has an appreciable vapour pressure at the temperature 
of liquid air, even the present estimate must be somewhat too low. 

The active material had a half-period of decay of 3*5 days, indicat 
ing that it consisted only of radium emanation and that thorium 
emanation was absent. 


Amount of Radium Emanation in the Atmosphere. John 
Sa-tteely (FhiL Mag., 1908, [vi], 16. 584-615).-The amount of 
radium emanation present iu the atmosphere of Cambridge has been 
measured by two methods. In the first, the emanation in a known 
volume of air was absorbed by charcoal ; in the second, it was condensed 
by means of liquid air, The electrical conductivity imparted to a given 
volume of air by the absorbed or condensed emanation was then com- 
pared with the conducting power brought about by the emanabioii 
emitted from a definite volume of a radium solution of known 
strength. The results of the two methods of measurement, which 
agree fairly well, show that the amount of radium emanation m the 
atmosphere varies very considerably. On the average, the quanti y 
contained in a cubic metre of air is equal to the amount which would 
be in radioactive equilibrium with about 1 x 10 ^ gram o 
No connexion between the variation in the concentration ol m 
emanation and the meteorological conditions could be detected, in 
observed values indicate that only a small proportion of the naiura 
ionisation of the air is due to the presence of the radium^ei^^io 
and its products. 
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Amount of Radium Emanation in the Atmosphere near 
fcbe Barth's Surface. A S. Eye (Phil, Afag,^ 1908, [vi], 16, 

092 632. Compare this vol., ii, 7). — Experiments according to the 

method already described have been continued at intervals for almost 
a year. An error in the previous calculations is pointed out, and this 
IB directed in the evaluation of the new experimental data. 

The average amount of emanation present in a cubic metre of the 
j^r of Monti^ during the period of the experiments iS that which 
would be in equilibrium with 60 x gram of radium. The 

observed variation in the concentration of the emanation is such that 
the maximum is to the minimum as 7 is to 1. Changes of tempera- 
ture have little or no influence on the concentration of the emanation, 
but it increases on the approach of a deep cyclone accompanied by 
heavy rain or a thaw of snow, and decreases with anticyclonic 
conditions when the weather is dry or very cold. H. M. D. 

The Heat Developed by Radium. Egon von Schweidler and 
V. F. Hess (Afonatsh.^ 1908, 29, 853 — 862), — A quantity of over 
1 gram of radium chloride was used for the experiments. A 
differeotial calorimeter was used consisting of two gilt-copper vessels 
in a chamber at constant temperature. One vessel contained the 
radium, and the other was heated by means of an electric current. Two 
copper-nickel thermo-j unctions were balanced against one another, the 
heating current being adjusted until the temperatures were equal. 

The results indicate a beat development of 118’0 cal. per hour for 
1 gram of metallic radium, with a possible error of l‘i%. This is in 
good agreement with the value, 117 cal., obtained by Angstrom 
(Abstr., 1906, ii, 63). C. H. D. 

Relation between Uranium and Radium. Ill, Frederick 
S oDDT (Phil. Mag., 1908, [vi], 16, 632 — 638). — A further examina- 
tion of the carefully-purified uranium salts prepared in 1905-06 has 
been made to ascertain the rate of production of radium (compare 
Soddy and Mackenzie, Abstr., 1907, ii, 730). In one case, the growth 
of radium is not greater than 5 x 10“^^ gram per kilo, of uranium in 
2| years, and in the other, it is not greater than 1 x 10“^^ per gram 
kilo, of uranium in years. 

Ad examination of the residues from the highly-purified uranium 
salts has shown that the amount of radium present has increased 
about seven times during a period of one year. This indicates that a 
radium-producing substance is present in commercial uranium salts. 
Further, since the residues had been purified by the barium sulphate 
method with the object of removing radium and any intermediate 
products in the transformation of uranium into radium, it is estab- 
lished that the barium sulphate purification process does not remove 
the whole of this radium-producing substance. H. M. D. 

Radiation of Uranium X Max (Pkysikal. Z^itsch., 1908, 
9, 655 — 657. Compare Abstr., 1907, ii, 836). — As the distance 
between the radiating substance and the ionisation chamber is 
diminished, the ionisation produced by uranium X slowly increswses at 
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first, attains a maximum value, and then rapidly diminishes. I[ 
active substance is covered with a thm layer of alumnium, there is no 
evidence of this maximum ionisation value. The following explanation 
of the observed maximum in the case of the uncovered substance is 
eiven. As the distance between the source and the lomsation chamber 
increases, the actual number of ions wluch are discharpd increases. 
When this distance is considerable, the strength of the electric field is 
not sufficient to bring about the discharge of all the ions before 
reunion takes place. If the ionisation per centimetre were constant, 
this should lead to a constant limiting ionisation when the distance is 
sufficiently great, but the fact that the strongly ionised layer in the 
immediate neighbourhood of the active substance is gradually removed 
from the measuring chamber influences the lom^tion in such a way 
that, although an increase takes place at first with mcr^sing separa- 
tion. this is more than compensated for by the second effect when the 
distance has attained a certain value. H. M. I). 

Actinium (7, a New Short-Uved Product of Aotimum. Otto 
Hahn and Lise Mbitnbb {Pkysihal, Zdtmh,, 1908, 9, 649—655).- 
Measurements of the ionisation produced by the a- and ^-radiation 
emitted by the induced activity of actinium indicate that this consists 
of three disintegration products : actinium X, B, Actinium C 

was separated from A by the action of finely-divided metals and 
animal charcoal on a solution of the active deposit, and its period of 
decay was found to be 5-10 minutes. It emits no a-rays, but the 
«-ravB previously attributed to actinium B are found tobe due to 
actiium C, The a-rays given off by the active deposit are entirely 
due to actinium B, whilst actinium A only emits a very readily 
absorbed type of ^-radiation. In agreement with Bronson s deter- 
mination, the decay period of actinium B is found to be 2 15 mmutes, 
and that of actinium A, thirty-six mmutes These two products can 
be separated by heating the active deposit for about thirty seconds in 
a blow-pipe flame ; the separation is not, however, complete even when 

the temperature is raised to 2000°. , . • ovii 

Equations are given which represent the change in the a- ard 
j8-^ivity of the active deposit in agreement with the 
observations. 

Ranee of Activity and Absorption of a-Bays. Seoonda^ 
nSon P^dneed by a-Eays. B. Asohkinass (i««. Phy.i, 

iqnR fivl 27 377 390V — An apparatus is described by means rf 

whlVihe charS on ^particles from polonium could be meaaare 
after passing through aluminium foil in a high 

field ^ employed to remove electrons and secondary radiatio . 

As found by other workers, layers of aluminium £<»1 

in thickness allow thewhole of f ^le tat“pleS 

the narticles are completely arrested. It is probaoie nn r 

abso^tion occurs suddenly at a definite 

Experiments with the same apparatus in the considmbly 

field^M^te that the negative radiation prodawd 

exceeds the positive in quantity. The second.^ radiation p 
by the a-parfcles may also be studied by its means. 
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Ionisation of Gases by a-Ravs ^ 

Initial Kecombination of the Jons hypothesis of 

1908. ii. 474-475; from Le Radi^im 
Abstr.j 3906, ii, 720).— The hypothes^ of ^ 

Langevin. as explanatory of the un«a^ii>o*; J^Ieeman, and 

lo.KM.F.whL passed current at 

tested by the author. The evidence so^far >>feD 

Langevm B view, that the a-rays nrodn,^ • i ™ appeara to support 
which, however, become arranged aLg tZ patHrtCrSrs'’^ 

J. V. E. 

Quality of the Secondary loniaa+i^n .1 .l „ 

H. Bkagq and J. P. V. Madskn (PAi/. Mag 1908 
-Eiperiments are described which S’ Ik ?' ^7'^’ 892-697). 

rrfected by different substances struck bv tl.!^* ^''““dary rays 

rays are not uniform in quality but bundle of primary 

another.^ Eor the P»pose' of c^ecti,/: f //““ ^ubst^nce Z 
authom have made use of an — ion^hambt^r:rat;i;a^^^ 

atomic weight contain I reUti>e*ly kSe*^Dr'’™*f substances of low 

penetrating poHion7otiT Pe^toating 
cut off, the emitted secondary ray! L CL f k® »''« 

Od account of these facts, observLion, of ^ i’® Penetrating. 

»' a.».n 

[vi],^ld, 513-630)._£xperiments hC 

quantitative estimate of the amount nCi *“ “'’tain a 

and thorium. By the process recent v d““ ' 

(fbstr., 1907, ii, 

C 1“ an experiment in whfch Co ““ ^ “b^ervation of 

form of nitrate were employed helium m fk^ thorium in the 

gram was detected after a pliriodTf 2 x 10-i« 

months^ TMs corresponds w!S a rat “even 

,!f*‘e two estimated rates of nml ^..•’'■'’‘^’uction of 2 ,x IQ-Js per 
he helium atom is identical with !n ' assumption that 

differetit ™ a pa^rticle. ar^ a.. . 


- ««uuai atom IS identical with an n/T-T assumption that 
different methods, 2 x 10'i2and 4-5 x In-i 2 1 ®’ ‘“'®’ “““cding to two 

thlf™®" ™'“ eight timet les's t '>‘'P“‘“‘ed out that 

three years ago. ® 'ess than the value calculated 

Rat f . “■ ^■ 

the growth of pressure in a ScLcL ™ '’>' “‘‘^ervig 

containing 70 mg. of radium C ^ connected with a vessel 

liouC'*-*^ charcoal was sealed on to°th ^ ^ *“*’® containing 

Cr C “ experiment and -■‘e kept i! 
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into, the apparatus. Before starting an experiment, the apparatus 
was exhausted, first with a mercui-y pump, then with a large 
containing charcoal immersed in liquid air, which was sealed off aftet 
some hours, and, finally, to a pressure of 0 00005 mm. by cooling the 
small charcoal bulb. 

The second and more satisfactory experiment lasted 1100 bour^ 
At intervals, the radium was heated to low redness, causing an increase 
of pressure after cooling to room temperature, which remained steady 
showing that part of the helium had been occluded by the radium’ 
Direct experiment showed that the helium was no^ appreciably 
occluded by the charcoal. It was further shown by examination of 
the spectrum, and by two other independent methods, that the helium 
was not contaminated with hydrogen. 

A mean line drawn through the observations with the radium 
heated, shows a steadily maintained helium increment of approxi- 
mately 0*37 c.mm, per gram of radium per day, a result which agrees 
almost exactly with that calculated by Rutherford on the assumption 
that the a-particle is an atom of helium carrying two ionic charges, 
On the other band, Ramsay and Cameron (Trans., 1907, 91, 1274) 
have determined the rate of production of the emanation from radiuiUj 
the ratio of the amount of helium to that of the emanation being 
found by them to be 3*18 ; their value is about eight times jw great as 
that of the author. It is pointed out in a footnote that Rutherford’s 
experimental determination of the rate of production of the emana- 
tion gives a value about one- tenth that obtained by Ramsay, but in 
good agreement with the present results, on the assumption that the 
ratio of helium to emanation is 3 : 1, G. S. 

Accumulation of Helium in Geological Time. RoBBjr J. 
Strutt [Proc. Roy. Soc., 1908, 81, -d, 272 — 277), — ^The exj^riments 
were undertaken in order to obtain a comparison of the helium con- 
tent of minerals with their geological age. It was found that phos- 
phatic nodules and phosphatised bones, occurring in such strata that 
their relative age was well defined, possessed a radioactivity much 
higher than that of rocks, and that the activity was connected with 
the presence of uranium minerals. 

The helium was liberated by dissolving the minerals in acids, and 
separated from other gases by special methods. The radium content of 
the minerals was determined in the usual way, and from the results 
the percentage of uranium oxide calculated by comparison with a 
standard uranium mineral. 

The ratio of helium to uranium oxide is not strictly proportional to 
the age of the strata, but high ratios are not found in the younger 
strata, whereas they are common in the older ones. The absence of 
direct proportionality is ascribed to imperfect retention of the 
helium. 

From the results, on the basis of Rutherford’s estimate of the rate 
of production of helium from radium, an attempt is made to calculate 
the age of the strata. The following are provisional nhiniinm 
* 

Phos’phatic nodules of the crag, 225,000 years ; of the upper green- 
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t 3 080,000 years ; of the lower greensand, 3,950,000 years ; and 
overlying carboniferous limestone, 141,000,000 years. 

G. S. 

Helium in Saline Minerals, and its probable Connexion 
with potassium. Robeet J. Steutt {Proc. Roy, Soc.y 1908, 81, 
•^ 78 -— 279 ) '--^The ratio of helium to uranium oxide has been determined 
/as described in the previous abstract) for the Stassfurt minerals, 
Llvine, carnalKte, kieserite, and rock salt, and a number of other 
Minerals from the same source have been examined qualitatively. 
Only for sylvine and carnallite is the ratio so high that it cannot be 
recounted for by the uranium present, and it is suggested that 
i>otassium may be the source of the helium in these two minerals 
/compare Campbell and Wood, Abstr., 1907, ii, 217 ; McLennan and 
Kennedy, this voL, ii, 750). G, S. 

Electrical Conductivity of Alloys and their Temperature- 
coefficients. Eknst Rudolfi {Physikal. Zeitach.i 1908, 9, 607 — 609)* 
—Polemical against Guertler (compare this vol., ii, 557). 

H. M. D, 

Conductivity of Fused Salts. Kurt Arndt and Albert 
Gesslee [ZeitBch. Elehttochein.j 1908, 14, 662 — 665). — The con- 
ductivities of a number of salts are measured by the method described 
by Arndt (Abstr.,, 1906, ii, 418). The results (in reciprocal ohms 
per cm.) are : 
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— 

— 
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2-76 
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— 
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IbOa 

— 

— 

— 

— 
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The conductivity is in all cases a linear function of the temperature ] 
for the alkali salts it is approximately proportional to the absolute 
temperature. The conductivities of mixtures of potassium and sodium 
chlorides and of calcium and strontium chlorides are very nearly the 
mean of those of the constituents. T. E, 

Density and Elquivalent Conductivity of Some Fused 
Salts. Kurt Arndt and Albert Gesslee {Zeitach. Elekirockem., 
1908, 14, 665 — 667). — The density is determined by means of a 
platinum sinker and Westphal balance. The results are (in grams 
per C.C.) : 


850“ 900° 950° 1000“ 1050“ 

CaCIs 2*03 2 ’01 1*99 1*97 — 

SrClj _ 2'69 2*67 2-645 2-62 

RaOb — _ _ 3-12 3-09 
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For luizturos of csalcium and strontium chlorides, the dei^sitl^ found 
slightly smaller than the mean ; 


NaPOs 
B*08 . 


700 ^ 

800 “ 

900 “ 

1000 “ 

1100 '* 

2*22 

2*18 

2*14 

2*10 



— 

1-620 

1*508 

1*495 


Mixtures of sodium metaphoaphate and boron trioxide *were measured 
at 900^ ; very considerable contraction occurs. In the following table, 
X ia the percentage of sodium metaphosphate : 


a. 60 25 10 5 'I'O 0’5 

Density 2'115 1-820 1-655 1-586 V562 1-622 


The equivalent conductivities are calculated by means of the figures ia 
the preceding abstract. T. E. 


Limiting Conductivity of Some Electrolytes in Ethyl 
Alcohol. Paul Dutoit and H. Rappepoet (/. Ckim. 1908 , 

0 ^ 545 551 ). — The alcohol used in the measurements had a specific 

conductivity of the order 10 “^ reciprocal ohms, values of the 

limiting molecular conductivity,^ /aoo, were obtained directly by 
measurements in very dilute solution (up to a dilution of 20,000 litres) 
and indirectly by extrapolation from measurements in more con- 
centrated solutions. The values of ^t 18 , expressed in Siemens 
units, are 39*2, 39*1, 35*8, and 35-0 respectively for the iodides of 
potassium, sodium, lithium, and ammonium, and 41-1 and 38-0 for the 
thiocyanates of potassium and ammonium respectively. Ammouium 
bromide gives 36'4, and sodium acetate, 31*8. 

Rohlrausch’s law holds for the electrolytes examined within the 
limits of experimental error, but the dilution law does not apply. 

The order of the speed of the ions is the same in water and in alcohol, 
but the ratio of the speeds in the two solvents is by no means constant, 
varying from 1*8—3 : 1. 


A Light Accumulator. R. Goldschmidt (Rw//. Soc. chim, Belg., 
1908, 22, 317- — 327). — An accumulator in which the electrodes are 
zinc and oxide of nickel, and the electrolyte a concentrated solution of 
potassium carbonate, is described. The changes taking place on 
charging and discharging are represented by th^upper and lowr 
arrows respectively in the equation NigOg-f- 2 Zn__J!liO + -^ZnO, e 
electrolyte taking no direct part in the reaction. The nickel peroxide 
electrodes are prepared by electrolysis of a solution of nickel siiieo- 
fiuoride containing a little cobalt silicofiuoride, nickel plates being 
used as anode, and the nickel deposited on a sheet o • 

with nickel serving as cathode. A constant E.M.i, of about 2 7 »> vo s 
employed. After seven to eight hours' electrolysis, it is 
add a little cobalt silicofiuoride and free hydrofluosilicic 
electrolyte to prevent the formation of a green mass on ‘ 

The plate thus prepared is washed and oxidised electrolytica y 

solution of sodium carbonate. ^ anlution 

The zinc electrodes are prepared by electrolysis of a strong 
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of zinc silicofluoride contaiiiing a little free acid, zinc plates being 
used as anode, and the zinc deposited on iron as cathode. It is 
remarkable that much better deposits of zinc are obtained after the 
electrolyte has been in use for some time. 

Xhe plates thus prepared are immersed in a 43% solution of potassium 
carbonate or a 25% solution of sodium carbonate to form an accu- 
mulator ; the potassium salt is preferable. An accumulator of this 
type has a capacity of at least 60 ampere-hours per kilo, of positive 
electrode; with a current of 15— 20 amperes, the yield is about 100 
^atts, and the mean E.M.F.^ 1*57 volts. It has the further advantage 
that it can be charged with a very large current, up to 50 amperes 
per kilo, of positive electrode, without damage. G. g. 

Formation of Q-as in Discharge Tubes. Rudolf von Hirsch 
{Physikal, Zeitsch., 1908, 9, 603 — 606, Compare Hirsch and Soddy, 
this vol., ii, 12). — The author has investigated the gas which is 
evolv^ed from aluminium electrodes containing sodium as an impurity 
when cathode rays are generated by means of an induence machine. 
About 50%^ bf the gas is absorbed by glowing copper oxide, and 
consists of hydrogen. The remainder appears to be carbon dioxide, 
for the spectral bands of this gas become much stronger after the 
removal of the hydrogen. This mixture of gases differs from others 
previously examined in that the product constant, p being the 

gas pressure and V the discharge potential. It has been suggested 
previously i}oc, c^^.) that the constancy of p^V h characteristic of pure 
gases, and this has led to a detailed examination of mixtures of 
hydrogen and carbon dioxide. 

The value of for pure carbon dioxide is about 1/22 of that for 
hydrogen; the connexion between the value of the product and the 
mclecular weight of the gas does not hold therefore in this case. For 
mixtures of the two gases, p^ V is not constant ; the curve, which repre- 
sents the deviations of the product from a constant value, exhibits 
maxima for mixtures containing a large excess of one or, the other gas, 
and a minimum for which p^V~^. 

Analysis of two mixtures giving this minimum value showed 
that approximately equal quantities of the two gases are present. 
This mixture is the one produced from the aluminium electrodes, the 
constancy of the proportions between the two gases being maintained 
automatically. The formation of the gases is due to the action of 
water and carbon dioxide on the sodium contained in the aluminium. 

H. M. B. 

Chemical or Physical Theory of Volatilisation (of Cathodes). 
raxNz Fischeb and Otto Hahnel (Zeitsch. Elektrochem.y 1908, 14, 
677*-681). Yolkmab Kohlsuh utter {ibid., 681—683). — Fischer and 
Habnel regard the volatilisation as a purely physical phenomenon ; 
Rohlschutter upholds his chemical hypothesis (this vol., ii, 457, 653, 
799, and 800). T. E. 

Volatilisation of Cathodes in Attenuated Q-ases. B. Walter 
{Zt^ch, Eltkirochem., 1908, 14, 695).— In Fischer and H'ahnePs 
experiments (this vol., ii, 653), the current passing in the argon 
VOL. xciv, ii, 03 
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and hydrogen tubes is the same, but the energy consumed is 
in hydrogen; hence for equal quantities of energy the volatilisa?^ 
would be greater in argon. T ^ 

Behaviour of Calcium and Sodium Amalgams as Blectrod 
in Solutions of Neutral Salts. Horace G. Byers (/. ATner Ch^ 
jSoc., 1908, 30, 1584— 1586).— Le Blanc and Novotnf (Abstr!, 
ii, 22) found that the values of the equilibrium constant of the reaction 
between sodium carbonate and calcium hydroxide, obtained by direct 
determination, did not agree with those calculated from the solubilities 
of calcium hydroxide and calcium carbonate. An attempt has there- 
fore been made to determine this constant by measuring the p 
of the cell CaHg-CaCOg-NagCOg | NaOH-Ca(OH) 2 ~CaHg, AT being 
calculated from the equation RTjl xlnKja, The value of t 
however, could not be satisfactorily determined, owing to the rapid 
action of water on the calcium amalgam, but interesting results were 
obtained on the action of solutions of salts on the amalgam. Similar 
experiments were made with sodium amalgam and solutions of salts 
The results are tabulated. 

It has been found that when amalgams are treated with solutions of 
salts of alkali or alkaline-earth metals, replacement occurs, and the 
determination becomes that of the H.M.F, of an electrode consisting 
partly of the amalgam of the metal of the added solution. Replace- 
ments of this character in concentrated amalgams have been recorded 
previously. R. 


Anomaly of the Strong Univalent Electrolytes M. Kata- 
YAMA (J, ColL Sci Tokyo^ 1908, 26, vii, 1 — 42). — By combining 
the views of Nernst (Abstr., 1901, ii, 647) and Jahn (Abatr, 
1900, ii, 522 ; 1901, ii, 491 ; 1902, ii, 597) with those of Stored 
(Abstr., 1896, ii, 288) and Bancroft (Abstr., 1900, ii, 186), the 
author has deduced the following empirical formula : 

, -0-3?^- 

\pn/ ' 


that is, log AT = 


Ago An, 


0*3 


(X^"-X)X^ - 


where A is a constant, Ci the concentration of the ions in gram-mols 
per litre, Cn the concentration of the neutral, undissociated molecules’ 
Ci-hCTi — c the total concentration, n a constant, X the equivalent con' 
ductivity for the concentration c, and Xqq the equivalent conductivity 
for infinite dilution. The values obtained with this formula aje in 
close agreement with the observed conductivities for every kind of 
univalent electrolyte. 

In conjunction with Nernst’s theory of solutions (loc. cit.)^ tbe 

0 - 3 ^ 


fpllowing assumptions were made ; = a^Cn(fi ; 


Cfi . 


where Wj is the vapour pressure of the neutral molecule, itj the vapour 
piessure of the cation or aniou, and Wj, and 8 are conijtaDts. Ihe 
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for the E.M.Ft calculated on the second assumption are in fair 
^Lment with the observed values. The partition- coefiBcient values 
^Sained by Rothmund and Drucher for picric acid (Abstr.» 1904j ii, 
031 ' are well explained with the aid of the first assumption. B 7 
oinbining the two, it is possible to calculate the lowering of the 
f eezin<^ point, of an aqueous solution of a strong electrolyte, which as 
a^i'ule is in agreement with the observed depression. W. H. G. 

The Size ot Molecules and Charge of the Electron. Jean 
pKuBiN {CompL reTid., 1908, 147, 594 — 596). — The number (iY) of 
luclecules in a gratn-molecule, the charge («) of the electron, and the. 
ratio (a) of the energy of a molecule to its absolute temperature 

are universal constants, all of which are known when the value of one 
is determined, since (1) in the electrolysis of a univalent salt 96550 
coulombs are conveyed by iY atoms, whence = 3 x 10® x 96550 
electrostatic units; ( 2 ) the kinetic energy of a gram-molecule is 
measured by dBT, so that 2iVa — 3^ = 3 x 83*2 x 10®. 

The values 3x10"^® (Townsend), 3'4xl0"^® (J. J. Thomson), 

G SxlO"^® (J. J- Thomson), and 3T x 10“^^® (H, A. Wilson) have 
been found for e, and from them values varying from 43 x 10^2 to 
96 X 10 “^ derived for N. Planck has obtained the value 2*02 x 10 “^® 
for a and deduced 61 x 10^^ for W, but Lorentz from the same data 
finds iY= 77 X 10^. The author has determined W by a method based 
on the assumption that equal particles distribute themselves in a 
dilute emulsion in the same manner as molecules of the same niass 
which obey the gas laws. This leads to the equation 2 '3 log]^Q«o/w=s 
^^jRl[i|Z' 7 ^a^g{d - ar)h], in which n and signify the concentrations 
of the particles at levels separated by the distance 4, a the radius of 
the particles, and (d- a) the excess of their density over that of 
water. After finding that particles of very different size gave the 
same value for W, the value 71 x 10“^^ was obtained, and the values 
4T X and 1*7 x 10^^® thereby deduced for e and q. respectively. 
From this value of iV, the mass of the oxygen molecule is 
0 45 x IO"^^ gram, of the hydrogen atom 1*40x10“^^ gi"um, and of 
the corpuscuh 0*75 x 10"^ gram. E. H. 

Magnetic Susceptibility of Solutions. P. Pascal {Gompt. 
re«d., 19U8, 147, 242 — 244. Compare this vol,, ii, 756). — The rule 
that a magnetic atom becomes more diamagnetic the more it enters 
into com 2 )lex ions or colloidal molecules, and becomes removed from 
its characteristic chemical properties, has been verified in the cases of 
certain ferrous, cobalt, chromium, copper, and mercury salts. Perro- 
pyrophosphates, ferro-oxalates, and ferrometaphosphates are oxidised 
at rates which are in order of their magnetism. The decrease of 
magnetism on, adding sodium carbonate to these salts is accompanied 
by a slower rate of oxidation. K. J. 0. 

Relation of Meltjng Point to the Surface of the Granules of 
u Solid Substance. P. N. Pawloff (J. Hitss, Fhys. Chem. 1 908, 
40, 102^ — -1066). — Prom theoretical considerations, the author shows 
that the relation- between the melting point, of a substance and the 

63-2 
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radius, r, of its granules is expressed by the following differential 
equation : 

dTjdr - \_A.{v^ - '»j)p.2A:/r*.d55o-]/[/) + ^1(^2 - 
where ^ is a constant independent of the magnitude of the granules 
for any given temperature, and is given by the expression : log 
VcjrdkiTT', k is the surface tension at the separation of the solid 
vapour ; r the radius of the spherical granules; o- thespecificvolumeof 
the vapour ; p the specific heat of liquefaction ; ^2 the volumog 

of unit masses of the liquid and solid respectively at the melting 
point. ® 

Granules of commercial salol having a magnitude of 8p melt 3-5'3 
lower than those 32/x in size. After one recrystallisation, granules of 
6/t — 40^ melt within an interval of 1'5°, Bust having dimensions 
less than 2/4 melts, in the case of salol 7°, with antipyrine 5—7° and 
with phenacetin 4°, lower than large granules of diameter 0'5— 2 'ram. 

T. H. P. 

Apparatus for Determining the Freezing Point of Mixtures. 
OiTO SCHET7BE (/. Chm. Fkys,, 1908, 6, 620 — 624). — Two forms of 
apparatus suitable for determining the freezing point of mixtures are 
described. The first is a modified Beckmann apparatus. The essential 
feature of the second is that the stirriog is concentric, and is effected 
by means of the thermometer, to the lower part of which two strips 
arei attached for this purpose. 0. S. 

Negative Adsorption. Beginald 0. Herzog (Zeitsch. physiol. 
Ckem., 1908, 57, 315 — 316). — Tezner and Boske state (this vol,, ii, 
810) that negative adsorption does not occur. This, however, is only 
true when the adsorption of a single substance is dealt with, and 
instances are given where, under other conditions, the phenomenon 
does take place. W. B. H. 

The Fusion Curves of the System Naphthalene-Phenol 
T. Yamamoto (/. Coll. Sot. TokyOy 1908, 25, xi, 1 — 23).— The 
freezing-point curve of mixtures of naphthalene and phenol was 
determined by the cryoscopic method, a correction being made for 
supercooling. The eutectic point lies at 29'7° and 15*7 mol. ^ 
naphthalene. The form of the phenol curve is explained as being due 
to the association of phenol in the liquid state, represented by the 
equilibrium 3CgHgO (C6HgO)g. The equilibrium constant of this 
association is expressed as a function of temperature, the heat of 
association being also determined. C. H. B. 

The Fusion Surfaces of the System Naphthalene-Ohloro- 
benzene-Phenol, and the Molecular Association of Phenol 
H. Hibobe {J. Coll. ^ci. Tokyo, 1908, 25, xii, 1—50. Compare 
preceding abstract). — The fusion surfaces (freezing-point suriaces) 0 
naphthalene and phenol in the ternary system have been determin , 
an cryoscopic method being employed. The two surf^ 

areflBiKM ^ eutectic curve, the projection of which on the p aiie 
of compoaJSkfe is nearly a straight line. The form of the surfaces 18 
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consistent with the assumption that naphthalene and chlorobenzene 
are non-associated, and that phenol is partly associated to triple 
molecules, '^he latter conclusion was supported by determinations of 
the partition -coefficient of phenol between chlorobenzene and an 
aqueous solution of sodium chloride and sodium sulphate. C. H. D. 

Arrangement for Liquef^ang and Distilling Easily Con- 
densible Gases and Low-boiling Liquids. Aurel von Babtal 
Zeitf 1908, 32} 891). — A U-shaped form of receiver which can 
be completely immersed in a freezing mixture contained in a vessel 
consisting of two concentric cylinders between which there is a 
layer of asbestos ; in this way, a very effective condensation is ensured. 
When removed from the freezing mixture, the apparatus can be em- 
ployed as a distillation flask by gently warming it ; the distillate may 
be condensed in a second similar apparatus cooled in a freezing 
mixture. P. H, 

Practical Studies in Vacuum Sublimation. Richard Kempf 
(J. pr, Chem.i 1908, [ii], 78, 201 — 259). — The employment of sub- 
limation in a vacuum as a means of purification entails a smaller loss 
of substance than does recrystallisation, whilst, on the other hand, in 
consequence of the slower volatilisation, a more complete separation 
of a mixture is secured than by fractional distillation. The author 
describes an arrangement for sublimation experiments suitable for use 
in a laboratory, consisting of a glass tube on to one end of which is 
ground a glass cap with a tap and nozzle for connecting with the 
pump, and on to the other a bent pear-shaped glass bulb. This bulb, 
containing the substance to be sublimed, is heated in a suitable air- 
oven j the straight tube projecting through a hole in the side of the 
oven serves ;as the receiver for the sublimate. The phenomena of 
sublimation are discussed, and details given of experiments with fifty- 
three inorganic and organic compounds. Gr. Y. 

Heat of Combination of Acidic Oxides with Sodium Oxide 
and Heat of Oxidation of Chromium. William G. Mixtee 
{Amer, jSW., 1908, [iv], 26, 126 — 137. Compare Abstr., 1907, ii, 
738), — The heajts of formation of sodium orthoborate, aluminate, 
chromate, and tungstate have been determined by firing mixtures of 
sodium peroxide with the metals or with metallic oxides in presence 
of carbon. Incidentally, the heats of formation of chromium sesqui- 
oxide and trioxide were calculated. Since the salts in question are 
largely hydrolyaed by water, previous determinations by Thomsen, 
Berthelot, and others which referred to solutions are regarded as less 
trustworthy than those obtained by the sodium peroxide method. 
The heat of formation of sodium sulphate, on, the other hand, is found 
to be the same by both methods. The principal results obtained 
were : 

3Na20-fB203 = 2Na3B03 + 104,200 cal. 

NagO -I- AlgOgfamorphous) = 217a AlOg + 40,000 „ 

Na2O-|-0rO8 = Na2Cr0. -P 77,000 „ 

Na5j0-hW08 = Na2W04 -I- 94,700 „ 

Cr + 30 = Cr08 + 140,000 „ 

2Cr -p 30 = Cr303(amorphous) -P 243,800 „ 
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The heats of transformation of alutnininm and chromium oxic 
from the amorphous to the crystalline state were also determined. 

During the combustions which were made in a silver bnmb, or 
a silver cup suspended in a steel bomb, a small amount of oxygen was 
always liberated, for which a correction was necessary. j q 

Viscosity of Certain Metals and its Variation with 
Temperature. Charles E. Guye and S. MiKtz {Arch, act, phys. not 
1908, 20, 136—166, 263— 278).— From observations on the' 
of decrease of the amplitude of vibration of loaded wires wheu 
twisted, the authors have compared the viscosity of platinum, stiRer 
gold, copper, and steel at different temperatures. To eliminate the 
damping effect of the air, the vibrating wire was enclostd in an 
apparatus which could be exhausted. 

The viscosity increases with the temperature in the case of platinum 
silver, gold, and copper, and the curves which express the relationship 
between the two factors are of the same type. In the case of steel 
the viscosity increases up to about 100® then falls, and passes thronah 
a minimum value at about 200°, above which it increases very rapidly, 
This phenomenon can be observed both with rising and falling 
temperatures, indicating that it is due to reversible changes. 

The influence of temperature on the viscosity is diminished by 
previous annealing ; it increases when the load on the wire is 
increased. H. M. B, 


Viscosity of Dilute Alcoholic Solutions. Toshio Hikata 
(/. Coll. ScL Tokyo, 1908, 26, v, 1—15).— Arrhenius has showa 
(Abstr., 1880, 336) that the viscosity of an aqueous solution of any 
two indifferent substances may be expressed by the formula 
where A and B are two constants characteristic of the two solutes at 
a constant temperature, x and y being their respective volume 
percentages. With the object of ascertaining whether ethyl -alcobolie 
solutions follow the same law, the viscosities of ethyl-alcoholic solutions 


of various liquids, chiefly organic, have been measured. It is found 
that the formula can be applied to the solutions of all the substances 
examined, the error being less than 1% for solutions containing less 
than 10% by volume of the dissolved substance. Water, however, 
forma an exception ; in this case, the formula can be applied only 
to very dilute solutions. When the concentratioi^ exceeds 3^ by 
volume, the error is greater than 1%. 


Viscosity and Ionic Volume. Frederick H. Getmax (/ Chm, 
Fhys., 1908, 6, 577—583. Compare this voh, ii, 464).— Jones and 
Veazey (Abstr., 1907, ii, 438) have pointed out that the salts wmc 
diminish the viscosity of water have a large ionic volume, and t ere 
is evidence that for salts with the same anion the diminution o 
viscosity of the solvent is proportional to the atomic 
the cat^. In the present paper, this relationship is ^ 
illusQ^^ by application to a number of nitrates and chlorides. 

In order to show the relationship more clearly, the ■ 

solutions of the same salts is compared, when the degree 0 is. 
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tion in each case is 75%. ' Under these circum stances, the viscosity, vf, 
rrepresentSd hj the formula : 

10‘y,, = 89±0-0242C„ 

vhere Cv is atomic vplume of the cation, and 89 repre- 
sent-s the viscosity of water 25®, there being good agreement 
between found and calculated values. On the other hand, 
there is no apparent connexion between the viscosity and the sum of 
volumes of the ions and unionised molecules. G, S. 

Changes in Internal Friction due to Protein Degradation. 
Karl Sciiobe {Biochem. Zeitsch.^ 1908, 13, 173 — -176). — Experiments 
were carried out with dialysed salt-free serum, which was treated with 
sodium hydroxide in various dilutions. An Ostwald viscosimeter was 


used^for the measurements. . 

On treatment with the alkali, there is at first an increase in the 
internal friction, which is followed by a steady fall, A similar pheno. 
menon is brought about by hydrochloric acid ; in the latter case, how- 
ever, the fall is followed by a second rise, which is accompanied by a 
gradual separation of a precipitate from the liquid, which is finally 
sufficient to impede entirely the flow of liquid through the viscosity 
tube. S. B. S. 


Diffusion of Gaseous Ions. I^douaed Salles (Gompt. rend.^ 1908, 
147, 627 — 629). — The author has measured the coefficient of diffusion 
of gaseous ions towards the walls ol: narrow metallic containing tubes. 
The coefficient for positive ions is 0'031, and for negative ions 0*041, 
the value being unaffected by interchanging tubes of German silver, 
brass, and steel. Contrary to J. J. Thomson’s supposition, the nature 
of the metal has no specific influence on the rate of diffusion of gaseous 
ions towards it. B. J. C, 


Osmotic Pressure of Concentrated Solutions of Non- 
electrolytes. Otto Sackur (Chem. Zenfr., 1908, ii, 472 ; from- 
Jahrb. fSchlesisch. Ges. Vaterl. KtdtuTf 1908, 86, 1—14), — According 
to the experiments of Morse and Frazer, aqueous sucrose solutions 
above 20° exert an osmotic pressure equal to the corresponding gas 
pressure, when the concentration is defined as the number of molecules 
of the dissolved substance in a volume of the solvent (Abstr., 1907, ii, 
744). At lower temperatures, this agreement is not observed. If, 
however, the concentration is regarded as being expressed by the 
number of molqcules of dissolved substance in a volume of the solution, 
the equation - fi) = ^7 is applicable for all the observations with 
sucrose and dextrose. Contrary to the gas law, b, in the above 
equation, varies considerably with alteration of temperature ; for 
sucrose, ib decreases from 0*31 (per litre) to 0*20 when the temperature 
rises from 0° to 20°, and for dextrose, from 0*16 to 0*093 under a like 
change of temperature. The author suggests that this is due to the 
hydration of the dissolved substance decreasing with rise of tempera- 
ture. J. V. E. 


Polymerifiation and Dissociation of Molecules in the Liquid 
State. George G. Longinescu {J. Ohim, Phys., 1908, 6, 552 — 566. 
Compare Abstr,, 1905, ii. 79),— Witp reference to the relation hetweeq 
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the boiling point and molecular weight, Walker has pointed out tliat 
the formula Tj (w = molecular weight; boiling poijjj, 

the absolute scale) holds more f^fciculariy for a number of 
carbons, but is not generally applicable. The author now shows that 
the modified expression Tj ^w + (1000 J^)IT is about 64 for all th 
normal substances examined, and varies from 65 for slightly pg} 
merised substances to 99 for water. ^ 

The above elation has two roots, and 

The ratio Tj is termed ajj, and 1000 Jm/T is termed x^. It jg q^i 
for certain hydrocarbons and some other substances that 
iCj = 37 ; for the majority of substances, is less than 37, and z 
greater than 37. This is taken to mean that, in the liquid state, th« 
molecules of most substances are partly polymerised and partly dig. 
sociated, the mean of the weights of the molecules being the theoretical 
molecular weight, and the views of other observers are adduced ia 
support of this opinion. 

The factor of dissociation,” = and the ‘‘factor of 

^lymerisatioD,” ATg^TSSATj, are given in tabular form for all the 
liquids considered. g 

The Chemical Theory of Solutions. I. K. Ikeda {J. CqU, 
Sci ToJeydf 1908, 25, x, 1 — 80). — An ideal solution is defined as a 
homogeneous liquid mixture, of which the volume and energy are 
the sum of the volumes and energies respectively, of the eompoDents 
in the liquid state under the same pressure and at the same tem- 
perature. An attempt is made to explain all deviations from the 
properties of an ideal solution by assuming reversible chemical 
reactions within the solution and applying the law of mass actioD. 
The treatment is mathematical; and the results are applied to concrete 
chses, C. H. D. 

Hardness of Solid Solutions of Metals and of Definite 
Chemical Compounds. Nicolai S. Kuenakofp and S. F. 
ScHKMTSCHUSCHNY [ZeUsch, aTwrg. Chem.f 1908, 60, 1 — 37 ; J. Mm. 
Pkya. Chem. /She., 1908, 40, 1067 — 1104). — The degree of hardness 
of a number of binary alloys, the structure of which is known, ia 
plotted against the composition, and in the majority of cases the 
electrical conductivity is represented on the same diagram. The 
data for the bronzes and brasses and certain other alloys are due to 
previous observers, and the authors have themselves determined the 
hardness of the binary alloys copper-nickel, gold-copper, and gold- 
silver. It is shown that practically the same results are obtained 
whether the hardness is determined by the sclerometer (ruling lines 
on a prepared surface of the alloy), by the resistance to penetration, 
or by other methods. 

The more important results of the investigation are as follows: 
(1) the formation of mixed crystals is accompanied by an increase m 
hardness ; (2) the hardness of an unbroken series of mixed crystals 
can be represented by a continuous curve showing a maximum ; (5) 
in the latter case, the maximum of the curve of hardness coincides 
with the minimum of the curve of electrical conductivity. (4) At 
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with the extremities of the series of mixed 
BcibilitY of the metals is incomplete), there are 
brwks in the curve of hardness. 

gjjpgriaients have also been made on the pressures required to 
force certain plastic binary mixtures in a thin stream through a 
mall opening, and the pressures just sufficient for this purpose are 
lotted against the composition. These limiting pressures are roughly 
proportional to the hardness of? the alloys. The curves for the 
isomorphous mixtures of p-dichloro- and jo-dibromo- benzenes and 
of silver chloride and bromide show maxima, hut that for zinc- tin 
alloys shows no maximum, corresponding with the fact that these 
jjjetals have little or no tendency to form solid solutions. 

Finally, when the metals form a chemical compound, the latter 
may be harder or softer than either of the components, and the 
curve obtained by plotting hardness against composition may show 
either a maximum or minimum. A number of examples illustrating 
this case are cited. G. S. 


points corresponding 

’ ^when the m^ 


Causes Modifying the Dominant Faces of Crystals : Solid 
Solutions. Paul Gaubeet (Compt. 1908, 147, 632 — 635. 

Compare Abstr., 1906, ii, 343). — Foreign matter is distributed 
between crystals and their mother liquor in a definite ratio. The 
crystal line habit may be modified, not only by crystal Usable foreign 
matter, but by liquid molecules, and even by the mother liquor 
itself. 

Crystals of phthalic acid from aqueous solutions are modified in 
the same sense by methyl, ethyl, and propyl alcohols, glycerol or 
aldehyde in small quantities. The minute amount of alcohol in the 
crystals augments as the proportion of alcohol in the mother liquor 
increases, but the alcohol is not merely in the state of occluded 
mother liquor. Methylene -blue, which favours a different crystalline 
habit in phthalic acid, also hinders the entrance of alcohol into the 
growing crystals. R. J, 0. 


Ultra-microa(5opic Observations. J, Reissig {Ann. PhysHc, 
1908, [iv], 27, 186 — 212). — The colloidal solutions of brown, 

tellurium, selenium, and silver, and of red and blue gold, prepared 
by Paal (compare Abstr., 1902, ii, 500, 508; 1905, ii, 158) have 
been examined by means of the ultra-microscope. These solutions 
contain the sodium salts of protalbic and lysalbic acids (compare 
Abstr., 1902, i, 653), which act as protective colloids. From the 
number of particles contained in a given volume, the linear 
dimensions of the particles of the colloidal elements are calculated. 
It is found that the number of observable particles is not proportional 
to the concentration of the dissolved colloid, for all the particles 
can only be seen in dilute solutions. The number of particles 
seen through the ultra-microscope is, for a given solution, proportional 
to the intensity of the source of light used. 

The ultra-microscope has also been employed to examine the 
Iwhaviour of colloidal gold solutions on the addition of hydrochloric 
J^id. The slowness with which fiocculatlon takes place is supposed 
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to represent the stability of the solution, and^ for both red and 
solutions, one maxiniuin and two minimum positions of stability b we 
been identified . The position of maximum stability correspoB,)g 

with the isoelectric point of the solution. In dilute solutions the 
stability of the colloidal gold is greater than it is in concentrate^ 
The rsite at which a giren quantity of hydrochloric acid causes 
flocculation to take place depends on the concentration of tbe 
acid, the rate decreasing as the concentration of the acid decreases 

H.M.D. 

The Dynamic Theory of a Reversible Chemical Reaction. 
II. Ernst Cohen and Th. Strengers {Gh^m. WeelMady 1908, 5 

719 721. Compare this vol., ii, 824).— Polemical, A reply td 

Smits and Wibaut. A. J, \V. 

The Dynamic Theory of a Reversible Chemical Reaction. 
Andreas Smits and J. P. Wibaut {Chem. Weekhlady 1908, 5, 771 — 772). 
—Polemical. A reply to Cohen aud Strengers (this vol., ii, 

A, J. VY. 


Lecture Experiment to Demonstrate the Law of Maas 
Action. Emil Abel {Misch. EUhtTochem.y 1908, 14, 630— 6J51).-- 
The diminution of the concentration of the hydrogen ions in a solution 
of acetic acid by sodium acetate is shown by means of the reaction 
between hydriodic acid and hydrogen peroxide. In acid solutions, 
iodine is liberated ; in almost neutral solutions, oxygen is given o5. 
The difference between a solution of acetic acid, potassium iodide, and 
hydrogen peroxide, on the one hand, and the same solutiou with tho 
addition of sodium acetate, on the other, is very striking (compare 
this vol., ii, 939). 


Application of the Kinetic Theory to th© Metals. G. Reboui 
(Ckem. Zentr.y 1908, ii, 473 ; from Le, Eadvmiy 1908, 5, 129-136),- 
It is- assumed that in metals there are free negative electrons and 
positive atom ions, The free electrons must, then, have a definite 
tendency to pass from the metal into the surroundings. It therefore 
follows that at the perimeter there must be a double film metal/gas, 
and also a potential difference, as in the Nernst theory for the pen- 
meter mebal/solution. The equilibrium between the electrons that 
leave the metal and the electrical energy is infiuenced by a chan^ 
of temperature. In this is found a simple explanation of the 
phenomena of electric capillarity, thermal electricity, and electron wys 
when substances are strongly heated. J- Y. k 


Velocity of Reaction. Johannes J. van Laae (Chm. Wedhlai, 

1908, 5, 747 764), — A theoretical paper containing a continuation o 

the author’s statement of his new thermodynamic theory vol,, 
ii,824). 


Equilibrium of Two Substances in a Mixed Brnwy 
Solvent. E. 3). Volchonsry {/. Russ. Phya. Chem. Soc., ' 

941— 993).— A theoretical paper, in which the author con?i 
(1) The coefficient of distribution in a homogeneous sy 
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/•■)) L$ chatelier’s principle of the opposition of action andreaction, and 
Jbe conditions of existence of inverse systems. (3) Equilibrium of 
heterogeneous systems. (4) The energy relations between the 
meuibers of a system. (5) The influence of temperature on the equili- 
hn am of the system. ( 6 ) The classiBcation of the reactions effecting 
the equilibrium^f the system. T. H. P. 

Equilibria in Quaternary Systems. Frans A, H. Schreine- 

makebs {Proc. iT. Akad, ifetengch. Amsterdam, IQOS, 11, 138 142. 

Compare this vol,, ii, 6711, — The system copper sulphate, ammonium 
sulphate, lithium sulphate, and water has been studied at 30° In 
addition to the three sulphates named, there are two solid compounds 
involved in the equilibria, namely, CuS 04 ,{NHJ 2 S 04 , 6 H 20 and 
The equilibria are represented with the aid of 
a tetrahedron, all saturation lines and surfaces being projected 
perpendicularly on one of the side planes of the tetrahedron. J. C. P. 

Kinetics of Successive Reactions. Reduction of Chromic 
Acid by Oxalic Acid. K. Jab5,czynski {Zeitsch. anorg^ Okem., 1908, 
60, 38—49.* Compare Luther and Rutter, Abstr., 1907, ii, 555). — The 
rate of reaction between chromic acid and excess of oxahcacid in dilute 
solution has been measured at 15°, the course of the reaction being fol- 
lowed by estimating the concentration of chromic acid in a portion of the 
solution from time to time with iodide and thiosulphate. The velocity 
is proportional to the concentration of the chromic acid when different 
initial concentrations of the latter are used, but the constants cal- 
culated according to the unimolecular formula increase considerably 
during the reaction. Excess of chromic salt does not influence the 
rate of the reaction. 

On the assumption that the reaction takes place in the three stages 
Gi-vi — > Or^(l), Gr''^ — y (2), (3), and that all three 

reactions are unimolecular, an equation is deduced from which, by an 
approximation method, the following values are obtained for the con- 
stants of the three successive reactions /ki = 0'0344, ^2 = 0-1322, = 

0 0238. Other measurements were made in which the conditions were 
varied considerably, but, although the ratio of the constants calculated 
from these observations varied somewhat, the order remained the same. 

The above conclusion, that the reaction Cr’^ - ^ Cr^ is very rapid 
and that the other reaction, — y is comparatively slow, is in 

accor^nce with what is known of the behaviour of quinquevalent and 
quadrivalent chromium salts. G. S. 

Formation of Salts and Basicity of Acids. Giuseppe Beuni 
{Zeitsch. EUktrochem., 1908, 14, 701 — 706). — Measurements are made 
of the^ conductivity of an acid and of mixtures of the acid and its 
potassium salt. In each series of measurements, the total concen- 
tration of the acid is kept constant, the series extending from 
pure acid at one end to pure potassium salt at the other. Acetic, 
lormic, monochloroacetic, eyanoaeetic, and di- and tri-chloroacetic acids 
are used ; they form a series of gradually increasing strength. Each 
ma IS used in eleven different concentrations from A to iV^/1024. 
* and Bull, Acad. Sci, Ora&yw, 1908, 603—620. 
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The results are ^[iveii in the form of tables and curves, p 
acetic acid of normal strength, the molecular conductivity increa ^ 
as the neutralisation proceeds ; in weaker solutions a minimum occ^ 
near the acetic acid end of the curve. This minimum becomes 
pronounced, and is found nearer the normal salt end of the curv^ 
with formic acid ; with the stronger acids the conductivity of the acid 
is greater than that of its potassium salt (except in the strooff# 
solutions), and the minimum becomes less marked as the acid 
is stronger, until with trichloroacetic acid it distcl>pears altogether 
the curves being straight lines. The theoretical discussion of the 
results is reserved for a later paper. T. £ 


Reduction of Solutions of Potassium Pennangauate 
Acidified with 8ulphuric Acid in the Presence of Mineral 
Salts. T. WaetiCski and P. Tcheichyili (/. Chim, Fhys,, 1908,«6 
567 — 576). — The experiments were made with approximately I/iqq 
molar solutions of potassium permanganate and 1/30 molar sulphuric 
acid, and varying concentrations of salts. In some cases observations 
extended over four months. After the experiment, the amount of 
change was determined by titration with ferrous sulphate. 

Most of the salts used as catalysts exerted an accelerating action in 
the dark, but a retarding action in daylight. Also, in green and blue 
light most salts retarded the action, but in orange light a flight 
acceleration was observed j the retarding effect, therefore, probably 
depends on the actinic rays.. 

Rise of temperature also affects the catalytic power of salts on the 
reaction ; it increases the activity of the sulphates of iron, chromium, 
and aluminium, but retards the action of cadmium sulphate. The 
activity of certain catalysts, such as ferric alum, increases with the 
concentration. G. S. 


Esterification of Trichloroacetic Acid. Anton Kailas 
(MonatsL, 1908, 29, 799 — 844. Compare this vol., ii, 28).— The 
esterification of mandelic acid is not retarded by the presence of water 
up to 4 gram-mols. per litre. The influence of water on the esterifica- 
tion of phenylpropionic acid is much less when trichloroacetic acid is 
used as a catalyst than when hydrogen chloride is employed. 

The relation between the velocity constant and the concentratiocs 
of the water and hydrogen chloride in the esterification of trichloro- 
acetic acid is expressed by the equation : 1/A = 6'554 + 4*850/c+ 

0- 0985/c2 + ( - 40-15 + 35-39/c - 0-%b0jc^}w + ( - 16-90 + 12-98/c - 

1- 259/c^)to^. The ratio of the velocity constants with hydrogen chloride 

and trichloroacetic acid respectively as catalysts is for phenylpropionic 
acid four times as great as for trichloroacetic acid . The presence of ethyl 
trichloroacetate does not retard the esterification. The ester is very 
little hydrolysed by the catalysts in nearly dry alcohol, but consider- 
ably in presence of water. The results are not in accordance with 
the theory of catalysis by hydrogen ions. C. H. D. 


Method of Calculating Atomic Weights. Tx)Ui8 Dubbkoil 
(C(mpt. rmd,, 1908, 147, 629--632).— The method introduced by 
Hinrichs (Abstr., 1907, ii, 945) of calculating the atomic weights ot 
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j\\ the eleoieiits pr 680 iit single reaction depends on a graphic 
construction, and is thus limited to reactions in which not more than 
three elements psi^cipate. The author develops Hinrichs* theorem 
analytically, obtaining equations whereby true atomic weights can be 
calculated from any reaction, however complex. The method consists 
in finding the minimum deviations from round number atomic weights 
which will account for experimental values within their limits of error. 
Xhe true deviations are then to be obtained by averaging results 
obtained by different experimenters and methods. R. J. o. 


Connexion between Eeeidual Affinity and Additivity. 
Walter Peters (5«r.,[1908, 41, 3175— 3186).^Although the com- 
pounds of ammonia with the salts of heavy metals have been fully 
examined, the compounds with the salts of more' strongly electro- 
pofttive metals have not been so closely examined, owing to their high 
dissociation pressure. The investigation has been made by means of 
Ley and Wiegner’s apparetua (Abstr., 1905, i, 749), as the formation 
)f the additive ammonia compound occurs in an atmosphere of 
immonia, and it also allows of the effect of temperature being 
ietermined. 

Well-defined increase in the number of ammonia molecules absorbed 
)y lowering the temperature was only given by silver chloride, platino- 
chloride, bromide, and platinocyanide j in the other cases, ammonia was 
absorbed, and liquids were obtained containing a large percentage of 
ammonia. 

The table sumraarises the results obtained at the ordinary tempera- 
ture, I giving the number of ammonia mols. absorbed, and II the 
number retained after evacuation : 


I. II. 

Cobalt cyanide 2 0 

Cobalt thiocyanate 6 2 

Nickel thiocyanate 6 3 

Nickel dithionate 6 4 

Mercuric thiocyanate 4 1 

Mercuric acetate 4 2 

Mercuric propionate 4 2 

Silver chloride I ‘5 0 

Silver bromide 1'5 0 

Silver iodide 0'5 0 

Silver cyanate 1 0 

Silver thiocyanate 2 0 

Potassium aurichloride ... 3 0 

Potassium anrothiocyan ate 5 2 


I. 11. 

Potassium aurithiocyanate var. 4 

Platiuous chloride 5 4 

Silver plati nochloride 6 3 

Polasrium platinocyanide .10 

Silver platinocyanide 4 2 

Cobalt platinolhiocyanide. 6 2 

Potassium platinothioeyan- 

ate 2 2 

Silver platinothiocyanate « 6 4 

Sodium platiui chloride .« 6 5 

Silver platiniehloride 8 4 

Potassium platinithiocyan- 

afce 12 6 

Silver platinithiocyanate... 14 6 


The phttinic salts, in general, absorb more ammonia than the 
platinous, and the metals, gold or platinum, more than silver or 
mercury. 'YY. R 


An Apparatus for Extraction by Hot Ether. Wilhelm 
Kulka (Biochem, ZeitscL, 1908, 13, 134— 137).— An extraction 
apparatus somewhat similar to Soxhlet's, but so modified that the vessel 
containing the substance to be extracted is surrounded by the ether 
vapour, its contents therefore being nearly at the temperature of 
boiling ether (about 30'^). S. B. S, 
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their construction. J. V. E. 

^ New Aspirating Reflex 

Condenser. HENfiiYiaREux(£u^{. 

Soc. chwi., 1908, [iv], 3, 855-^857}. 

This consists of a Liebig con- 

denser in which the water outfitw 
pipe is fused to a small aspirator 
acting on the principle of an ordin- 
ary filter-pump. The air-exhaast 
tube of this aspirator is connected 
with the upper end of the inner 
condensing tube. The latter is pro- 
vided on its inner surface with 
points and mounds in order to 
facilitate condensation. The effect 
of a current of water through the 
condenser envelope is thus to pro- 

.1 ...vv-v-prit of air in the inner condensing tube, and it is 
duce an upward eurr an open vessel (basm, 

claimed famincr the boiling liquid condenses the whole of 

beaker or flask) contai ^ to the vessel even when 

S'^sr;47i. 

abstract) *£ which arranged to collect the condensed hqmd 

outer jacket, With a side-t . prevent the aspirator from 

and to convey it through a P™J\,<,aiver. Solutions in 

drawing air through this ?^-tube) t^ disulphide can be thereby 

ether, light petroleum, benzene o . lower end of tbe 

rapidly evaporated without "s g sarface of the hriaid 

condenser should be placed , ^ the middle of the necb 

when the latter is contained m a basin, and in ^ ^ 

of a flask when this vessel is used. 

A Simple Form of Sprenpl 90 ^ 41 . 

PoU-ocKf/. Ro>/- Soc., iVew ^4 thfw^g 

modided short fall Sptongel P“^P- « j* * and condensing it at > 
is effected by evaporating the mercury at a lower 


IKORQANIC CHEMISTBY. 


939 


hurher level ; the mercury on reaching the bottom of the fall tiibe 
e^era a horizontal tu^ the farther end of which is bent vertically 
upwards ; this vertical limb bears a bulb in which the mercury is boiled, 
the vapours being condensed by passing through a Liebig's condensw the 
lower end of which is connected to the fall tube. The apparatus must 
be used in connexion with an efficient auxiliary pump. P, H. 

Turbine Funnel for Mixing Solutioua. A. Gawalowski 
1908, 47, 697).— The apparatus is intended 
{or the purpose of mixing a reagent with a solution. It consists ojf a 
funnel the stem of which is provided at the bottom with two arms 
placed at right-angles to the stem and ending in fine curved jets. A 
glass bulb is attached to the stem just below the funnel, and acts as a 
tfjiat, whilst the apparatus is kept in an upright position by means of 
a Aiall quantity of mercury contained in a bulb below the two arms. 
The apparatus is floated in a solution contained in a beaker, and 
the reagent is poured into the funnel ; as it escapes into the solution 
through the jets, the apparatus is caused to revolve, and the reagent 
and solution are thus mixed. \V, P. S. 


Inorganic Ch emistry. 


Catalysis of Hydrogen Peroxide by Iodine and Iodine 
Ions. Emil Abel {Zeitsch. Ekkirochtm., 1908, 14, 598—607).— 
The reactions between hydrogen peroxide and iodine or iodine ions are ; 
(1) H202 + l2 = 2 H‘ + 2 r + 05j and (2) H202 + 2 L' + 2 H*-. 2 H 20 + l2. 
The first is very rapid in alkaline solutions, and tlte second is rapid in 
acid solutions ; in solutions containing a suitable small quantity of 
hydrogen ions, the two may take place with equal velocity, and the 
result is then simply decomposition of hydrogen peroxide, the concen- 
trations of the iodine and iodine ions remaining unchanged. The 
ratio between the quantities of iodine and iodine ions which must be 
present in order to make the two reactions proceed equally fast 
depends on the concentration of the hydrogen ions. A large number 
of experiments, in which the concentration of the hydrogen ions is 
kept constant by adding acetic acid and sodium acetate to the 
solutions, are made which are in complete agreement with these 
views, 

Bredig and Walton^s observations (Abstr., 1904, ii, 319) on the 
catalysis of hydrogen peroxide by neutral iodides are explained by the 
same reactions, for in this case when reaction (2) has proceeded to a 
very small extent, the solution becomes alkaline and reaction (1) then 
proceeds exceedingly fast, the stage at which the two have equal 
ve ocity IB therefore attained when a very small quantity of iodine has 
been liberated, T E 
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Non-existence of a Polymeride of Chlorine. E. Briket 
E. Durand (ZeiUch, EUktroch^TrL^ 1908, 14, 796— 707).“-The authors 
have iavestigated the effect of the silent discharge oq carefuU, 
purified chlorine at a temperature but little above its boiling 
The experimental arrangements could have detected a contract!^ gj 
1/2000 of the volume of the gas, but no change was observed. Xhe 
activity of chlorine observed by Kellner (Abstr., 1902, ii, 649) md 
Russ (Abstr., 1905, ii, 381) is possibly due to ozone or oridea of 
chlorine. T. E. 

Absolute Density of Hydrogen Sulphide. ' Georges Baiue 
and F. Louis PKaRor {/. Chim. Phys:^ 1908, 6, 610 — 61 9), ^Hydrogen 
sulphide from several sources, purified by fractional distillation, vas 
employed. The density was determined by the method already described 
(this vol., ii, 372), except that an oiPgauge was interposed between the 
gas and the mercury. 

The mean value of nearly twenty experiments for the weight of & 
litre of the gas at 0° and 760 mm. is i’5392 grams. From this result, 
the atomic weight of sulphur has been calculated by Guye’s method 
from the critical constants. The mean result is S = 32 ’070 (H = 1*00775), 
in excellent agreement with the gravimetric determinations of Richards 
and Jones (Abstr., 1907, ii, 685). G. S. 

Preparation of Azoimide. Johannes Thiele 1908, 41, 
2681 — 2683). — Azoimide is obtained ,in good yield by the action of 
ethyl nitrite on hydrazine in presence of alkali. Hydrazine hydrate 
(1 mol.) is mixed with 4 A* sodium mfethoxide (IJ mols.), ethyl nitrite 
(1^ mols.), and ether, and the mixture allowed to remain, first in ice, 
and then at the ordinary temperature. After twenty Jour hours, the 
sodium azoimide is collected and washed. The yield is nearly quanti- 
tative, Instead of the hydrate, hydrazine sulphate may be used ; this 
is ground with 3 J mols. of sodium methoxide for six hours, the sodium 
sulphate filtered off, and the filtrate treated with ethyl nitrite and 
ether. For the direct preparation of free azoimide, hydrazine sulphate 
is shaken for six hours with aqueous sodium hydroxide and ethyl 
nitrite j in this way, 80— 84% of the hydrazine is converted into 
azoimide. Sodium azoimide is also formed by heating hydrazine hydrate 
with aqueous sodium nitrite, preferably in presence of hydrazine 
sulphate or sodium hydroxide, but the reaction is slow and incomplete, j 

J. C. Cl I 

Formation of Nitrip Oxide in the High Tension Arc. Fbitz 
Haber and Adolf Koenig (Ztitsck. Elehiroch^m., 1 908, 14, 689—695). 
— ^The authors have continued their experiments (this vol., ii, 34) by 
passing the high tension, arc through nitric oxide at about 100 mm, 
pressure. A platinum wire of 0*01 mm. diameter, staretched across t e 
quartz tube in which the arc is produced, melts when the current is in- 
creased to 0*2 ampere. The temperature is therefor© not much above 
the melting point of platinum. Using the same current and passing e 
gas through the tube at the same rate, the percentage of nitric on^ 
(about 14-5) leaving the arc is the same whether nitric oxide is useo 



INORGANIC CHEMISTRT. 


941 


a mixturo of volumes of oxygen and nitrogen. The tempera- 
ture is at most some hundreds of degrees above the melting point of 
platinum, and the equilibrium is therefore electrical, that is, due to 
ionic collisions, and not thermal T. E. 

Interaction of Nitric Oxide and Oxygen, Wilhelm Holwech 
[Zeitsch. angew. 1908, 21, 2131 — 2135). — Mandl and Buss’s 

observations (this vol., ii, 272) suggest that nitric oxide reacts only 
slowly with pure oxygen, the reaction being accelerated by the presence 
of catalysts. As this is of great importance for the practical working 
up of the. nitric oxide which is formed in the electric furnace, the 
present author has endeavoured to prepare a non-reacting mixture of 
citric oxide and ozonised oxygen with the object of studying the effect 
on it of catalyst^. The apparatus employed is figured, and the results 
of the experiments represented by curves. It is found that 2 
Tols. of nitric oxide react with 1 vol. of oxygen almost completely at the 
atmospheric pressure with formation of NO^ and The velocity 

of the reaction, by constant volume, is approximately the same for 
oxygen prepared from air by Linde’s method, ozonised oxygen, oxygen 
from barium peroxide, and oxygen, from potassium dichromate and 
sulphuric acid. G. Y. 

Action of Nitrous Gases and Oxygen on Water. Feitz 
Foerstee and M. Koch {Zeitsch. any&w. Chem.^ 1908, 21, 2161 — 2172). 
— A resume is given of the work of various authors on the preparation 
of nitric and nitrous acids from the nitric oxide formed by combustion 
of atmospheric nitrogen. It is pointed out that the concentration of 
the nitric acid formed by the action of a mixture of nitrogen dioxide 
and oxygen on water must reach a limit, which is a function of the 
velocity with which the equilibrium 2 NO + H 2 O HNOg + HNOj 

is reached, and, therefore, of the concentration of the nitrogen dioxide, 
Bince the lower the partial pressure of the dioxide the smaller will be 
the concentration of its solution in the water, and hence the velocity 
of its reaction with the water. On the other hand, the larger volume 
of undissolved gases passing through the solution will cause more 
rapid evaporation, in which the nitric acid takes part even at concen- 
trations far below 68%, The maximum concentration of nitric acid 
•which can be obtained by the action of a mixture of nitrogen dioxide 
and oxygen on water, must lie about -this percentage, since, when 
solutions containing higher percentages ate evaporated, the nitric acid 
volatilises more rapidly than the water. For the same reasons, the 
limit concentration must be the lower the more rapid the current of 
gas. These views are confirmed by the result® now obtained on study- 
ing the action on water of mixtures of nitrogen dioxide with oxygen 
and v^ith air in varying proportions. The apparatus employed is 
figured, and the results are tabulated. 

The formation of nitric acid takes place fairly rapidly until the 
solution contains about 54% of acid, a cpucentration corresponding 
with the composition HKOgjSHgO, when, in consequence of the greatly 
diminished amount of free water, the reaction becomes greatly retarded. 
It is found that, tt^hilst the concentration of a 64*22% acid is raised to 
p7 6% by the actioh at 0'^ of a mixture containing 63*2% by volume of 
i VOL. xciv. ii. 64 
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Ditrogen . dioxide, at 60° the concentration is raii^ by the gam 
mixture, passing into the nitric a bid at the Same rate and for 
same period, only to 65-2%. The higher temperature is the nioj! 
unfavourable to the reaction, which is-, therefore, probably one betwee 
water, oxygen, and the bimolecular dioxide, NjO^. 

The influence of the partial pressure is shown m that, whilst almost 
the whole of the dioxide of a mixture of 2*6 Vols. of nitrogen dioxin 
with 6'0 vols. of oxygen is absorbed by water with formation of 
37% acid, under the same conditions only 63% of the dioxide of & 
mixture of 2-6 vols. of dioxide and 122 vols. of oxygen is absorbed 
with formation of a 27*73% acid. 

Whilst at low concentrations the velocity of the reaction is affected 
only slightly by the rate at which the gases are passed into the ■water 
a marked effect is produced at concentrations over 50% of acid. Equ^i 
volumes of a mixture containing 6*0 vols. of dioxide and about 12 vols 
of oxygen, when passed into water at the rates of 4*25, 8*5, and 17 0 
litres per hour, yielded 58*78%, 55*36%, and 53*96% acids respectively. 
The bearing of the experimental results on the behaviour of nitrous 
acid also is discussed. * G. Y. 

Molecular Weight and Hydrates of Hypophosphoric Acid, 
Arthur Rosenheim and Max Piut2:e (Beri, 1908, 41, 2708—2711). 
— The controversy between Rosenheim, Stadler, and Jacobsohn (Abatr. 
1906, ii, 744) and Parravano and Marini (Abstr., 1906, ii, 744) as to 
the molecular weight of hypophosphoric acid has led the authors to 
determine the molecular weights of the methyl and ethyl esters of 
pyro- and of hypo-phosphoric acids in methyl or ethyl iodide by the 
ebulHoscopic method, with results which indicate that the formulaB of 
the acids are and H.^P 03 respectively. 

The monohydrate, HgPOgjHgO, m. p. 62° appears to be the only 
hydrate stable between 0° and 60° ; Joly^s anhydride (Abstr., 1886, 662), 
or Siinger’s hydrate, H 2 PO.^, JHgO, could not be obtained. C. 8. 

Coagulation of [Colloidal] Arsenious Sulphide by Barium 
Chloride. Jacques Duclaux {J. Chim. thys,^ 1908, 6, 592—595).- 
When a colloidal solution of arsenious sulphide is precipitated by 
barium chloride, part of the barium is carried down with the 
precipitate and the remaining solution is acid. This is usually 
accounted for on physical lines as being due to absorption of the 
barium by the sulphide with consequent hydrolysis of the salt 
(Whitney and Ober, Abstr., 1902, ii, 66), although Linder and Picton 
(Trans., 1895, 67, 63) showed that the sulphide usually contains 
excess of hydrogen sulphide, and that in the presence of barium 
chloride barium sulphide is formed and hydrogen chloride set free. 

The author now shows that when a colloidal solution of arsenious 
sulphide containing excess of hydrogen sulphide, which has been ept 
well stoppered for five years, is precipitated with barium chlori e an 
tillered, the filtrate contains no hydrogen sulphide, but a amoun 

of arsenious acid ; the latter corresponds approximately with 
of hydrogen chioride iu the filtrate, and therefore with t a o 
barium absorbed, The author considers that neither of o ^ 
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explanations of the phenopieiibii are satisfactory ; it is pn^able that 
there is double decomposition between the barium chloride and the 
sulphide, perhaps by replacement of an AsO group existing in the 
sulphide by barium. q ^ 

preparation of Carbon Monoxide. Erwin Rupp {Ckem, ZeiL, 
1908, 32, 983).— A known weight of sulphuric acid is heated in a 
generating flask to 100^, and an equal weight of 98% formic acid is 
dropped in from a stoppered funnel A regular stream of pure 
carbon monoxide is thus evolved ; when the action slackens, a gentle 
heat is again applied by means of a small j0ame. L. de K, 

Simple Arrangement for Pilling Glass Tubes with Liquid 
Carbon Dioxide. Alfred Thiel {Chem. Zmir,^ 1908, ii, 470—471 • 
from ZdUch. Chsm. Apparat.f 1908, 3, 240— 243).— An arrangement 
is described for filling evacuated glass tubes with carbon dioxide to 
allow of the demonstration of the critical temperature of this gas. 
The glass tube to be filled is placed in a cooling bath of solid carbon 
dioxide and ether, and is connected by a stout capillary tube to a 
compression tube, which is regulated by an adjustable head of 
mercury. Air-free carbon dioxide is admitted to the compression tube 
by lowering the head of mercury, when, by closing a tap on the inlet 
tube and opening a tap connecting with the exhausted condensing 
tube and increasing the head of mercury, the enclosed carbon dioxide 
is transferred to the cooled tube, where it is condensed. By repeating 
this operation several times, any required quantity of carbon dioxide 
may be condensed in an expeditious manner. J. Y. 


Argon in Radioactive Zirconium Minerals. A. von 
Antropoff (Zeitsch. Elektrochem., 1908, 14, 685— ,^86).— The gas 
extracted from a feebly radioactive Brazilian mineral containing 97% 
of zirconia consisted mainly of carbon dioxide with smaller qxiantities 
of hydrogen and nitrogen and traces of helium and argon. This is 
the second mineral in which argon has been found ; the first was also 
a radioactive zirconium compound (Trans., 1906, 89, 1568). T. E. 


Analys^ of the Atmospheric Gases Non-liquefiable in 
and Touplain {Compt. rend.^ 1908, 147, 
/fU- ^ 1 form of the apparatus described previously 

{this vol, ii, 430) has been employed for the analysis of the gases 
which escape liquefaction when liquid air is distilled and the oxygen 
an ni^ogen condensed. A table is given of the wave-lengths of the 
ines observed in the spectrum of this gas after removal of all the 
oxygen and nitrogen. This includes, besides those observed by Baly 
helium, the red lines of wave-lengths 7267, 7050, 6943, 
I 5 the orange lines, 5905, 5890 ; the yellow 

5765, and the green lines, 5750, 5722, 5694, 5659, 
luTf \ 5348, 5336, which the authors attribute to neon, 

out Which have not been observed previously. 

conclusion is drawn that the gases in the atmosphere non- 
q «aabie m liquid air consist of neon and helium. E. H. 

64—2 
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LiquefiwJtioh of Helium, H, Kamerlingh Ojnnes (Proc p 
Akad. Wetensch. Aimterdamf 1908, 11, 168 — 186; Compu 
1908, 147, 421— 424).— The actual work carried out with the objwi 
of liquefying helium was preceded by a study of the isothermal lin 
for such temperatures as can be attained by the use of hqjj 
hydrogen. The results of this study made it very probable that the 
Joule-Kelvin effect would not only give a decided cooling at the 
melting point of hydrogen, but that this would be sufficient to make a 
Linde-Hampson process successful. The construction of the helim^ 
liquefier was therefore an imitation of the hydrogen liquefier described 
in a previous communication. 

The helium employed was obtained by heating monazite sand. The 
gas was then successively exploded with oxygen, cooled with liquid 
air, compressed, and led over charcoal at the temperature of liquid ah 
It was then passed through a column of hot copper oxide, compressed 
over charcoal at the temperature of liquid air, and further led over 
charcoal under pressure at the temperature of liquid hydrogen, until 
the gas which had been absorbed in the charcoal and then separately 
collected no longer contained any appreciable impurity, 

On the day before the final experiment, 75 litres of liquid air were 
prepared, and on the day itself, operations began with the preparation 
of 20 litres of liquid hydrogen. When the helium (200 litres) had 
been circulating in the liquefier for about three hours, more than 
60 C.C. of liquid helium was obtained. In consequence of the extreme 
purity of the helium, and by virtue of the special contrivances 
adopted, the apparatus remained perfectly transparent during the 
whole experiment. 

The liquid helium looks as if it was almost at its critical 
temperature, and its surface stands out like the edge of a knife 
against the glass. Evaporation under diminished pressure did not 
lead to solidification, and the triple point pressure is certainly below 
1 cm. The temperature reached in this evaporation was probably 
about absolute. 

The boiling point was found to be 4 '3° absolute, but a slight 
correction is suggested which would make it about 4*5° The density 
of the liquid is 0*15 ; the ratio of the density of the vapour to that 
of the liquid is 1 : 11 at the boiling point, indicating that the critical 
temperature is not much higher than 5° absolute, and that the critici 
pressure is not much more than 2*3 atmospheres. 

The value of a, the constant of van der Waals’ equation, appear; 
for helium to be about 0*00005, and the value of b is probably aboui 
double the value which was expected (0*0005). J. C. P. 

Preparation of Colourless Alcoholic Potassium Hydroxide 
Adolf Halla {Chem. Zeit., 1908, 32, 890).— Thirty grams of pur 
stick potassium hydroxide are placed in a bottle with one litre or 
alcohol, and left at atmospheric temperature until solutiou is efiected 
the bottle being shaken from time to time. The^ clear supernaUo 
liquid is then carefully siphoned off into another bottle, wmc i 
stoppered and exposed to diffused daylight. The solution is there , 
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bleached in the course of a few days, and remains colourless so long as 
it is kept in diffused daylight. " 

The Partition of Silver between Zinc and Lead. 
G, N. PoTPAE (/. Coll. Sd. Tokyo, 1908, 25, ix, 1—13. Compare 
Wright and Thompson, Absfer., 1890, 336).— Silver-lead alloys were 
melted with zinc in an atmosphere of carbon dioxide, the temperature 
being maintained at 540 by means of a bath of boiling phosphoric sul- 
phide. After stirring, the mass was allowed to remain fluid for five and 
a-balf hours, rapidly cooled, and the silver in the two solidified layers 
estimated. The whole of the zinc layer has to be taken for analysis, 
aa the distribution of zinc in it is far from uniform, owing perhaps to 
segregation during cooling. At 540^ silver is about 300 times more 
Botuble in zinc than in lead, and this partition-coefficient is practically 
independent of the concentration of the silver. 

In Parkes’ process for the desilverisation of lead, the solid zinc 
scum is removed at 325 — 360'^, Experiments at this temperature 
, indicate that the removal of silver by the zinc is practically complete, 
the partition-coefficient at 358^ varying in three trials from 1300 to 
5T00. C. H. D. 

The Silver Hydrogel in Photographic Films. LOppo-Cbamer 
{ZtitscK Ind, Kolloide, 1908, 3, 135 — 136). — The peculiarities 
of the silver deposits obtained with different developers, and with 
gelatin or collodion films, are explained by the more or less completely 
colloidal nature of the silver, and by adsorption of different substances 
from the developers (compare this vol., ii, 841). T. E. 

Use of Metallic Deposits in Metallography, II. Federico 
Giolitti {Gazzetta, 1908, 38, ii, 352— 357).— The author has 
applied the method devised by him (Abstr., 1906, ii, 759) to the 
qualitative study of alloys constituted of solid solutions. When a 
polished surface of a binary alloy containing mixed crystals either of 
two metals or of one of them and a compound of the two is immersed 
in a solution containing ions of the more electronegative or more noble 
of the two metals, differences of potential are established between the 
various portions of the surface. The cations of the solution will be 
deposited in the metallic state on the different parts of the section 
with a velocity increasing with the concentration of the more electro- 
negative metal. By varying the concentration of the solution and the 
duration of immersion, or by observing the section under the micro- 
scope, the gradual and continuous variations of the metallic deposit on 
that part of the surface occupied by the mixed crystals can be followed, 
Ihese variations, which correspond with differences in the concentra- 
lOL of the more noble metal in the mixed crystals, give an immediate 
indication that the constituent in question is a solid solution, and also 
permit the observer to judge the heterogeneity of concentration of this 
so ld ^lution. Various bronzes have been studied in this way, 
microphotographa of the different sections after treatment with chromic 
oxide or with copper sulphate solution being given. T, H. P. 
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Ms^eeium Oxychloride Formed by BUectrolysis of th« 
Reeidual Solutions from the Manufacture of Potasaimj^ 
Chloride, and its Importance for the Preparation of Bromin® 
by Kossuth and Mehns's Method. Hasb Hof (CAem. Zeii, 

32, 993). — It h8.8 been found that the yield of fr^ l)romine, obtaine^l 
by electrolysis of the residual solutions from the manufacture oi 
potassium chloride, increases with the concentration of the solution 
electrolysed. On dilution with water, the electrolysed solution 
containing free bromine becomes gradually less yellow, and finally 
colourless, when the solution is found to contain only combined 
bromine; this may be again liberated by sulphuric acid. If the 
bromine is first removed by means of an organic solvent, the electro- 
lysed solution, on dilution, becomes alkaline and opaque, in consequence 
of the separation of magnesium hydroxide. It is considered tbit 
magnesium hydroxide, formed during the electrolysis, remains 
dissolved in the concentrated magnesium chloride solution, forming 
a basic salt. This is decomposed by water with liberation of 
magnesium hydroxide, which then reacts with the free bromine. Iq 
agreemeut with this, analytical figures are given, showing that the 
proportion of bromine present as bromate to the free bromine increases 
with the dilution of the electrolysed solution. 

By electrolysis of a concentrated solution of magnesium chloride, 
the author has obtained a neutral solution which does not react with 
bromine. When diluted, it becomes alkaline, and deposits magnesium 
hydroxide. The concentrated solution slowly, deposits a while, 
amorphous mass, MgCl.„5MgO (Bender, Annaleti, 1871, 159, 311 ; 
Davis, Chem mws, \S12\ 25, 258), which is stable at 160" and yields 
magnesium chloride when treated with cold water, but is completely 
decomposed only by boiling water, 0. Y. 


Electrolytic Oxidation of Copper. F. Sohmiedt (Chem. Zenir, 
1908 ii, 386; from Elektrochm. Z&itsch., 1908, 15, 53->-56).— The 
author has repeated the work of Muller and Spitzer (Absk., 1907, ii, 
174) and finds that, besides cupric oxide and copper peroxide, there is 
aW Wmed cuprous oxide, which, however, becomes decomposed by the 
hvdrogen peroxide that is also produced. Copper peroxide is formed 
in largest quantities at the beginning of the electrolysis, ^when^the 
temperature is low. 

Alloys of Copper and Tin. Federico GioLim and G » 

those containing more than 38-34% , equilibrium 

complex one, Suiting from the combination of the 
diagrams of Cii-CugSn and Cu^Sn-Sn. The diagram ^ ^ 
in detail. 



INOEQANIC CHEMISTRY. 


947 - 

Copper and Iron Salts in Presano® of Alkalis and Acids, 

Hermakn Feischbr { Chem . 1903, 32, 1006 — 1006). — Experiments 

are described to show that the action of sodium hydroxide on 4 nuxturo 
f ferrous and cupric sulphates takes place, contrary to Millber^’s 
supposition (Ghem, Zeit^ 1906, 30, 511; 1907, 31, 1 143), according 
to the following equations; (1) 2CuSO^ + 4NaHO = 20u{0H)2 -h 
and (2) 2FeS04 + 2Cu(0H)2=.Fe2(0H)4S0, + C.i2S0. The 
^tion of air on the resulting mixture leads to the formation of ferric 
hydroxide and cupric sulphate, the whole reaction being represented 
by the equation ; 2FeSO^ 4- 20080^ + 4NaHO 4* H2O 4-05= 2Fe(OH)g 4- 
2CuS04 4-2Na2S04. Any further addition of alkali must result in pre- 
cipitation of copper hydroxide. As the equation vshows, the copper 
sulphate acta as the oxygen carrier ; in agreement with this view, if 
potassium ipdium tartrate and an excess of alkali are added to the 
mixture of ferrous and cupric salts, cuprous hydroxide is precipitated 
in the cold, and on heating is converted into the red anhydride, whilst 
the ferric salt remains in solution. If a sufficient excess of ferrous 
salt is present, the cuprous hydroxide is reduced to metallic copper. 
This reaction may be employed for the detection of ferrous salts. 

If a ferrous salt is added to an ammoniacal solution of a cupric salt, 
ferric hydroxide is precipitated, whilst the blue colour of the solution 
gradually disappears ; the cuprous salt remaining in solution is rapidly 
oxidised by air. In this case, also, the precipitation of the ferric 
hydroxide may be prevented by addition of a tartrate or a citrate. 

The behaviour of copper and iron salts in presence of ammonia 
affords a ready means of preparing cuprous solutions for the absorpt^n 
of carbon monoxide in gas analysis. It is evident, moreover, that, 
in the separation of iron and copper by means of ammonia, a pre- 
liminary oxidation of ferrous salts is unnecessary if the amount of 
copper present is equal to, or greater than, that of the iron. On the 
other hand, if the copper is to be estimated colon metrically, the 
ferrous faults present must first be oxidised. 

In acid solution, cuprous salts are oxidised at the expense of ferric 
salts, according to the equation ; CU2O 4- FogO^ = 2GuO 4- 2FeO. 

G. Y. 

Equilibrium in the HecLction between Lead Sulphide and Its 
Oxidation Products. III. Rudolf Schenck and W. Rassbach 
(5er., 1908, 41, 2917 — 2925). — Previous investigations (Abstr., 1907, 
ii, 546, 619) have shown that the metallurgically important reactions : 
(I) PbS4-PbS04-2Pb4-2S02; (II) PbS4'2Pb0 = 3Pb4-S02, are 
reversible, the equilibrium being conditioned by a definite pressure of 
the sulphur dioxide, which is dependent on the temperature only. In 
addition to the two temperature-pressure curves so obtained, a third 
was indicated, the cause of which forms the main object of the preseut 
investigation. The result shows that a basic sulphate, PbSO^,PbO, is 
formed, which, setting up its own reversible reaction, 2[PbSO^,PbO]4- 
PbSr± 7Pb4- SSOg, accounts for the existence of the third temperature- 
pressure curve. These three curves divide the whole temperature- 
pressure diagram into four fields. The final product of all reactions 
m the firso field is lead sulphate, in the second the basic sulphate, and in 
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the third lead oxide; these three stable phases do not evolve 
dioxide with lead sulphide. In the fourth field, no compound c ^ 
taining oxygen is stable with lead sulphide, an impure metal bet” 
obtaiued with evolution of sulphur dioxide. These conclusioug 
deduced from observations at temperatures below 820° ; above 
temperature, complications are introduced, owing to the mutual soi^ 
bility of lead oxide and lead sulphate. 

The existence of the basic sulphate, PbSO^PbO, is proved as follow 
Mixtures of lead sulphate and lead oxide in known proportioos 
heated to 1020°, and allowed to cook The freezing-point curve cod 
sistiog of many branches, indicates the existence of many compounds 
of lead sulphate and lead oxide which do not form mixed crystals with 
one another or with either of the components. Distinct maxima ar 
observed at two points; (966°, 40% PbO) and 951°, 61-5% J^bO); the 
compositions of the mixture at these points correspond with th 
formul® PbS 04 ,Pb 0 and PbSO„2PbO respectively. The existence of 
a third basic sulphate, PbSO^jSPbO, is indicated by the curve, which 
however, is only stable below 880° ; above this temperature, it passes 
into PbS 04 , 2 Pb 0 . The presence of these basic sulphates in the fased 
masses containing 40 — 70% lead oxide is indicated by the appearance 
of long, transparent needles. The only basic sulphate giving in the 
presence of lead sulphide and a little lead a well-defined temperature- 
pressure curve is PbSO^.PbO, as already mentioned ; the others react 
too slowly for any trustworthy data to be obtained. 

The following facts have been observed during the investigation. 
Lead sulphate does not melt below 1100° (compare Ramsay and 
Eumorfopoulos, FhH. Mag., 1896, [v], 41, 360) ; an exact determina- 
tion cannot be made, owing to dissociation into sulphur trioxide. 
Pure lead sulphate shows a transition point at 860°, Mixtures of 
lead oxide and sulphate, rich in the former, change in volume at the 
ordinary temperature, the original dense mass swelling up and 
crumbling to a coarse powder, in which scales of lead oxide can he 
detected. The force exerted during the expansion distorted the 
containing platinum crucible. C. S. 

Compounds of Lead with Nitrous Acid. Alberto Chilesotti 
(Atti R. Accad. Linceif 1908, [v], 17, ii, 173 — 183, 288 — 295. Com- 
pare this vol., ii, 845). — By measuring the S.M.F. of cells consisting 
of two lead electrodes, one immersed in a solution of a lead sjilt contain- 
ing a known concentration of lead ions, and the other in a 0Ti7 lead 
nitrite solution, it is found that the concentration of the lead ions in 
the latter is very nearly equal to their concentration in a lead chloride 
solution of corresponding concentration (compare Abegg and Labend- 
zinski, Abstr., 1904, ii, 241). The lower conductivity of lead nitrite 
solutions, compared with those of lead chloride, is hence due, not to a 
less degree of dissociation {loc. cit), but to a difference in the mobility 
of the complex ions. 

The conductivity of lead nitrite solutions undergoes a gradual 
increase, owing to decomposition of the nitrite according to the 
equation : 3Pb(N02)2 + 2 H 2 O = Pb(N 03 )^ + 2Pb(OH)^ + 4NO ; probably 
a small amount of secondary decomposition occurs with evolution 01 
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•i. solntioiis 'examined^ after boiling and coolingi 

Slnosit nacreous scales of Pb(NOj)j,Pb(OH)2,HjO or 

Pb(N0,.N02),Pb(0H)2,Hj0. 

Attempts to prepare a doable nitrite of lead and potassium by 
vine concentrated solutions of lead acetate and potassium 
® ite in various proportions led, in all cases, to crystalline com- 
nds in which the ratio Pb ; NOg lies between 1 : 3 and 1:4; the 
Scess of lead oxide present is due probably to decomposition of the 

Icid ^ 

By the gradual addition of freshly precipitated and washed lead 

v^vHroxide to a boiling 30% solution of the double nitrite, 

^ 2Pb(NOg)g,3KNOg,HgO, 

the author has prepared the basic lead nitrite, Pb(N 02 ) 2 ,Pb(OH)o,H 20 , 
which can be obtained in the pure, non-hydrofysed condition by gently 
warming the impure product with a cold saturated, crude solution of 
the salt, and allowing to crystallise. Under certain conditions, this 
basic salt separates in the form Pb(N02)2,Pb{0H)2. Study of the 
action of lead on a lead nitrate solution leads to the confirmation of 
the existence of the compound 4Pb0,N20g,H20, prepared by Chevreul 
{Ann. Chim.y 1812, 83, 72) and others. T. H. P. 


Coagulation of Colloidal Aluminium Hydroxide by Electro- 
lytes. Shin-ichi Kawamcra {J. Coll Sci. Tokyo, 1908, 25, viii, 1—29). 

jt bas been found possible to determine the degree of coagulation of 

a colloidal solution of aluminium hydroxide, produced by various 
electrolytes, by measuring the viscosities of the solutions. The 
general relations found are not affected to any marked degree by 
the temperature, concentration of the colloidal solution, or duration 
of the experiment, and may be summarised as follows; (1) In those 
cases where coagulation occurs, the relative viscosity shows a marked 
rise only when the concentration of the electrolytes reaches certain 
values. From this point, the viscosity increases with the increasing 
concentration of the electrolyte to a certain limit, and then ceases to 
be induenced by the further addition of the electrolyte. In some 
cases, the degree of coagulation increases suddenly, and in others, more 
gradually, with the increasing concentration of the electrolyte. (2) 
The colloidal solution of aluminium hydroxide shows anodic cata- 
phoresis; consequently, in accordance with Hardy’s rule (compare 
Abstr., 1899, ii, 567; 1903, ii, 469; 1906, i, 121), only anions are 
found to exercise coagulating power. (3) With but few exception^, 
tbe coagulating power of an electrolyte increases rapidly with the 
increasing valency of the anion ; this is in agreement with Schulze s 
rule (compare Abstr., 1883, 295). (4) The highest degree of coagula- 

tion produced by various electrolytes differs considerably in different 
cases, and appears to be a characteristic of the electrolyte. 

W. H. O. 


Crystallised Iron from a Foundry at Tesohen, Austria. 
Feux Coenu {Ventr. Min,^ 1908, 545 — 546).— The crystals are about 
3 uim. across, and have the. form of distorted octabedra grouped along 
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the three cubic axes (similar to the welt-known skeletal growths 
magnetite). Anal. I of the crystals, and II of the groun^i 
iron in which they are embedded. ^ 



Fe. 

Si. 

P. 

S. 

Cm 

Mn. 

C. 

I. 

95*32 

0*22 

0*16 

— 

— 

1*24 

1*80 

n. 

95*91 

0*19 

0*24 

0*80 

0-10 

1*40 

1*80 


* L. J, 

Nature of the Pseudo-solutions of Ferric Hydroxide itt 
JFedbeico Gioutti {Gazztitaj 1908, 38, ii, 253 — 258, Compare Abstr 
1906, ii, 857). — The typical or stable ferric hydrosol, prepared h’ 
treating washed precipitated ferric hydroxide with acetic acid afJr 
keeping it in contact with water for several months and dissolving in 
water the residue insoluble in acetic acid, is either a ferric hydvoxid 
containing less water than the other hydrosols and the ordinary 
gelatinous hydroxide, or possibly anhydrous ferric oxide ; the latter 
view is supported by the comparative difficulty with which this 
hydrosol is dissolved by acids. The hydrosol of Graham, prepared 
by dialysis, also changes gradually into the stable hydrosol. 

T. H, P. 

lodopentamminecobalt Salts. Alfred Werner (5er., 1908 
41, 3007 — 3015). — The author finds that the substances obtained by 
Sand and Ei^kmann (this vol., ii, 44) by the action of iodine on the 
black nitrosopentamminecobalt salts, to which they ascribe the 
constitution of a complex metal ammonia containing cobalt atoms 
with co-ordination numbers 7 and 8, are, in reality, members of the 
hitherto unknown series of lodopentamminecobalt salts. For example, 
the product of the action of iodine on black nitrosopentamminecobalt 
nitrate is a mixture of iodopentarrminecohalt nitrate, 
[CoI(NH,,) 5 ](N 03 ),, 

with a little xantho-nitrate ; the separation of the two is effected 
through the dichromates. By treatment with silver nitrate, the 
former yields aquopentamminecobalt nitrate, thus proving its 
constitution. 

Members of the new series are readily obtained by heating aquo- 
pentamminecobalt iodide at 80°. Water is evolved, and the bri>wn 
product, triturated with ammonium nitrate, yields iodopen tarn mine- 
cobalt nitrate. The chloride, hromide, iodide, and dichromate iire 
described j they all have a green colour. C. S. 

Relationships between Nickel and Hydrogen. M. Mates 
and V. Altmayer (B&r., 1908, 41, 3u62— 3074). — The absorption 
of hydrogen by reduced nickel has been studied at temperatures 
between 360° and 560°, and at pressures between 1/15 and 4/5 of 
an atmosphere. The metal was obtained by the same method as was 
used by Sieverts (Abstr., 1907, ii, 741), but the conditions of absorption 
were different, as only small amounts (2*7 grams) of metal were used, 
and each experiment was allowed to proceed until equilibrium was 
attained. The amount of gas absorbed was much greater thau m 
Sie^ert’s experiments ; thus at pressures between 1/15 and 4/5 of an 
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o^phere, and a temperature of 360^, vol. of the metal absorbs 
f volumes of gas. 'The isotherms representing the relationship 
between the pressure of the hydrogen and the relative number of 
toms of hydrogen absorbed, are straight lines ; thus indicating that 
Henry’s law holds good, and that the system nickel- hydrogen is 

bivjvriant. 

J'he rapidity with which equilibrium is established varies consider- 
ably with the amount of hydrogen present. 

The solubility coefficient, that is, the ratio weight of absorbed 
hvdro<»en in 1 litre of nickel/weight of h^^drogen in 1 litre of the gas 
volume, varies with the temperature. 

360^ 420^ 480“. 560“. 

Ratio 297 302 306*4 299*1 

J. J. s. 

Decomposition of Chromic Acid by Hydrogen Peroxide 
Ernst H, Riksbnfeld and Alfred Wesch { Ber .^ 1908, 41, 
*)g26— 2835. Compare Abstr., 1905, ii, 825). — The decomposition 
of chromic acid by hydrogen peroxide was measured in presence of a 
varying excess of chromic acid. In spite of an excess of from one to 
one hundred times the theoretical, the amount of oxygen evolved 
remained constant, averaging 1*94 atoms per molecule of hydrogen 
peroxide. liecom position of chromic acid in presence of excess of 
hydrogen peroxide and increasing amounts of sulphuric acid showed 
that up to a certain point the reaction remained unchanged, 1 atom 
of chromium corresponding with about 4*7 atoms of oxygen. Above 
2*5 A acid, a strength known to react with hydrogen peroxide to 
form Caro’s acid, more oxygen than 5 atoms is evolved, due to a 
decomposition of the Caro’s acid in presence of chromic salts. When 
the same change is studied in presence of excess of chromic acid, it is 
found to be far less dependent on the amount of sulphuric acid. 
Above 2*5A, Caro’s acid is formed as before, with the result 
that slightly loss hydrogen peroxide is available, and accordingly less 
oxygen than 2 atoms is liberated. The concentration of the sulphuric 
acid when chromic acid solution is dropped into hydrogen peroxide 
is thus without influence, and perchromic acid, HjCrOg, is formed ; 
likewise, when hydrogen peroxide is dropped into excess of a mixture 
of potassium dichromate and sulphuric acid, the excess of chromic acid 
is without influencOi 

Spitalsky’s views (Abstr., 1907, ii, 338, 942) are adversely 
criticised. R. F. A. 

Preparation of Uranium. Federico Giolitti and G. Tavanti 
[Gazz^tia^ 1908, 38, ii, 239 — 251). — The authors have investigated the 
various methods of preparing uranium. 

The “ pure uranyl acetate ” of Kahlbaum or Merck is, in reality, a 
double sodium uranyl acetate, U 02 ( 0 Ac) 2 ,Na 0 Ac, 2 H 20 , which, on 
ignition, yields sodium pyrouranate, product ; the 

latter is also obtained by igniting other uranyl salts of volatile acids 
containing salts of the alkali metals. When sodium pyrouranate is 
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The oxide, UjOg, can be obtained pure as follows: A solution of 
sodium uranyl acetate (100 grams) in a mixture of water (4 
and hydrochloric acid (50 c.c.) is precipitated by means of concen 
trated ammonia solution (300 c.c,), the precipitate being washed 
times by decantation with 8 — 10 litres of 2% ammonium chlorid 
solution. The precipitate is then re-dissolved in hydrochloric acid 
precipitated by means of ammonia solution, and washed as before 
these operations being afterwards repeated a third time. On calcining 
the final precipitate, pure XTgOg, free from alkali, is obtained, ^ 

When a mixture of this oxide with excess of powdered aluminium 
is thrown on to the surface of fused aluminium maintained at a vivij 
red heat, not alloys of aluminium and uranium, mixed with alumina 
as stated by Moissan (Abstr,, 1906, ii, 601), but a mixture of uranoas 
oxide, alumina, and aluminium are obtained. When, however, & 
mixture of ferric oxide with 10% of the oxide, TJgOg, is intimately 
mixed with more than sufficient aluminium filings to reduce both 
the oxides, and the reaction started by means of barium peroxide 
and aluminium, the oxide of uranium is reduced to metallic uranium 

T. H. r’ 

New Element in Thorianite. Masataka Ogawa (/, Coll Sd. 
Tokyo, 1908, 25, xv, 1—11). —A new element, which it is proposed 
to name nipponiitvi (Np), has been isolated from thorianite, reioite, 
and molybdenite. Its equivalent weight is about 50 and atomic 
weight about 100, so that this element probably fills the gap bet ween 
molybdenum and ruthenium. Two oxicks of the element appear to 
exist ; the higher oxide is an acidic oxide, and is reduced by zmc and 
hydrochloric acid to the basic oxide ; the latter oxide, which in the 
ordinary course of analysis accompanies aluminium oxide, is separated 
from this by conversion into a difficultly volatile chloride by heating 
in a current of chlorine and carbon tetrachloride vapour. The 
anhydrous chloride so formed dissolves in water to a pale green 
solution, and gives a characteristic line, having a wave-length of 4882, 
together with two other feebler lines, in the greenish-blue part of the 
spectrum. The hydroxide, precipitated by ammonia in the presence of 
ammonium chloride, is almost white with a pale yellow tinge, and 
dissolves in alkalis; it becomes nearly black when dried at 100“ 
The ignited oxide is brown, and is insoluble in acids. The yellowish 
green solution of the hydroxide in hydrochloric acid gives a brown 
precipitate when boiled with sodium thiosulphate, and a greenish- 
black precipitate with ammonium sulphide. A solution of the chloride 
acidified with acetic acid gives a yeljowish-brown precipitate with 
potassium chromate. A brown precipitate is obtained by {mssing 
carbon dioxide into a solution of the green mass formed by using 
the oxide with sodium carbonate and potassium nitrate; it 
readily in dilute hydrochloric acid. The aqueous solution of t e us 
mass does not yield a precipitate with ammonia or amnionium 
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[gulpjiide, but the addition oj acid to the solution containing ammottiuin 
Igulpbide produces a brown precipitate. * W. H. G. 

jfew Element Allied to Molybdenum. Masataka Ogawa 
(X ColL Tokyot 1908, 25 , xvi, 1 — 13). — Both molybdenite and 
thorianite contain a new element, closely allied to molybdenum, which 
is probably identical with the new tin-group element recently described 
by Miss Evans (Trans., 1908, 93, 666). The equivalent of the element 
is about 16 '7. Tt appears to form two oxides \ the higher oxide 
resembles molybdenum trloxide, and yields hariumj leady and sUver 
salts similar to the corresponding molybdates ; the mercurous salt, 
however, forms golden-yellow crystals; the hydrated lower oxide (1) 
has a graphitic appearance, and is insoluble in hot dilute hydro- 
chloric acid. The oxides are reduced by hydrogen to the metal, which 
is Don-fusible at a red heat ; it burns brilliantly in the air, forming 
the higher oxide. The new element differs from molybdenum in that 
it is soluble in hot concentrated hydrochloric acid, and gives no colour 
reaction when its higher oxide is reduced with zinc and hydrochloric 
acid, either in the presence or absence of potassium thiocyanate. 

Thorianite appears to contain, in addition to this new element and 
nipponium (compare preceding abstract), yet another new element, 
the oxide of which is radioactive, and dissolves in nitric acid to a 
bluish-green solution. W. H. G. 

A New Form of ‘^Tin Plague.” Rudolf von Hasslikger 
{^fQnaUk., 1908, 29 , 787 — 790. Compare Cohen, Abstr., 1900, ii, 
212 ; this voi., ii, 868). — A tinned iron vessel, which had been for 
two years at 16 — 45^, showed a crystalline, brittle surface. Other 
masses of tin, inoculated with small portions of the crystalline tin, 
underwent the same change, the area affected increasing in diameter 
3 to 5 mm. daily. No difference between experiments at 7°, 19®, 
and 37® could be noted. When tin-foil was inoculated, the change 
extended through the thickness of the foil. The crystalline tin 
preserves its appearance up to near the melting point, but becomes 
normal after melting and again solidifying. 0. H. D. 

Reduction of Vanadio Acid by Potassium Iodide. T. 
Warynski and B. Mdivani {Chem. Zenir,, 1908, ii, 763; from Mon. 

1908, 22, [iij, 527 — 528). — With the object of ascertaining 
whether the reducing power of potassium iodide in an acid medium is 
dependeot on the electrolytic dissociation of the acid employed, 
comparable tests have been made, using acetic acid and mono-, di-, 
and tri-chloroacetic acids. It is found that redaction is effected 
most readily in the presence of trichloroacetic acid, and least readily 
in presence of acetic acid. With trichloroacetic acid, the reduction 
proceeds quantitatively to the tetroxide, and admits of the estimation 
of vanadic acid by this method. J. V. K 

The Series Sodium Thioantimonate, Sodium Thiosulphate, 
and Water. A. D. Donk (Chem. Weekblad, 1908, 6, 767— 771).— From 
mixtures of sodium thioantimonate and sodium thiosulphate in aqueous 



054 


ABSTRACTS OF CHEMICAL PAPERS. 


solution at 0® and 30°, the followidg hydrated salts hare been isokh^ 
Na^SbS^.OHgO ; NagSbS^.OHgO.Na^SgOg.SKgO ; NagSgOg^SH^O. ' 

A. J. ^ 

Passivity of Platmum. Rudolf Ruer {Zeitsch. Elekrodu^ 
1908, 14, 633—634. Compare this vol., ii, 601),— Two pktmum 
anodes in series were placed in 6% and 50% sulphuric acid respectively • 
after twelve hours their positions were interchanged, and this 
continued for seven days; each anode lost 07 mg. When the anodes 
were not moved, they each lost O’l mg. In the first experiment, the 
cathode in the 50% aod gained PI mg. ; hence the coating formed in the 
6% acid dissolves in the strong acid. If an invisible skin of oxide forms 
on an anode in the strong acid, it is therefore not the same oxide as 
that produced in the weak acid. X. E 


Miner a logical Chemistry. 


Coloration of Minerals. Karl Simon {Jahh, Min., 1908 
Beil-Bd.y 20, 249— 295).— A review is given of the literature, and 
experiments made on the coloration of zircon, amethyst, smoky-quartz, 
tourmaline, and topaz. These minerals are all decolorised ^vhen 
strongly heated in an atmosphere of either hydrogen or oxygen, and the 
temperature at which the colour is lost depends to some extent on the 
size of the fragments. The colour is restored on exposing the mineral 
to sunlight, or to the emanations of radium. The colouring matter is 
in each case probably inorganic, but its exact nature is unknown. 

L, J. S. 


Relations between Quartz, Chalcedony, and Opal. Hass 
Leitmeier {Genir. Min., 1908, 632— 638).— The following minerals, 
in a state of moderately fine powder, were heated with a 50% solution 
of potassium hydroxide at 80“ for five hours ; the residue was washed 
with a 50% solution of potassium hydroxide before being wai-hed with 
water (otherwise some of the dissolved silica is i e-precipitaUd), and 
the amount of silica in .'solution was determined : 


Wfl ter 
lost 
at 90^ 


Water 
lost on 
ignition. 
( 0 - 22 %) 
1-50 


Sp. gr. 

Quartz from Rauris 2 ’6 13 — 

Chalcedony from Wei ten do if 2*608 — 

„ ,, ,, dehydrated — — 

. Chalcedony from Faroe 2'591 0'10% 

Cachi^ong ,, ,, 2*370 0*25 

Opal ^y^ite) from Bohemia 2*177 0*34 

Opal (precious), New South Wales 2*121 2*40 

„ ,, ,, dehydrated — — 

Hot water acting for twelve hours on precious opal gelatinises the 
surface and oissolves 0*22%. It is concluded that chalcedony 


1*02 

1*35 

3*04 

6-23 


Silira 

dissolved. 

7 - 23 ;^ 

76*02 

53*10 

42*30 

. 54*49 

56*68 

100*00 

82-34 



MINERALOGICAL CHEMISTRY. 


955 


naarti are varieties of the same mineral species, and that chalcedony 
{V,€s nob contain any admixed opal. L. J. g. 


The Reversible Alteration of Cryolite. Felix Cornu {Cmlr. 
Min., 1908, 546— -54:7). — R. Ka^-ken (Centr. Min.^ 1908, 38) has 
observed the change of mohoClinic cryolite to a cubic modlB cation 
at a temperature of 550 — 670°. The suggestion is made that this 
cubic modification (NugAl^Fj^) isomorphous with cryolithionite 
(LiaNa3Al2Fj2) (Abstr., 1904, ii, 347). L. J. S. 

Origin of the Boric Acid in the Soffioni of Tuscany. 
(hovANNi D’Achiabdi {Atti H. Accad, Lincei, 1908, [v], 17, ii, 
238—239). — A reply to Nasini (compare this vol., ii, 862). 

T. H. P. 

Manganese and Iron Minerals from the Crystalline Schists^, 
of Brofteni, Roumania. Vasile C. Butureanu {Ann. Sci. Vniv. 
Jasiy, 1908, 5, 87 — 108).< — Fifteen analyses are given of “ brostenite'' 
(Abstr., 1901, ii, 26) ; they exhibit wide variations, iTuli eating that 
the material is not homogeneous. Analyses are also given of wad, and 
a manganese and iron carbonate. L. J. S. 

Vorobyevite and the Chemical Structure of Beryls. 
Wladimir L Vernadsky {Bull. Acad. Sci. Peiersbury, 1908, 
975 — 976).' — The author describes a beryl containing csesinra, to which 
he gives the name vorobyevite. From the best published analyses, 
tile conclusion is drawn that the beryls constitute a class of minerals 
by themselves. Various members of this class are known, having 
the composition: ;^-GlAl2SiOj2,S'4, where A is GlHgSiO^, GlSi03(?), 
CSjjSiOj, LigSiOjj, or Na^SiOg. In beryls not containing alkali metals, 
the compound 2GlAi28i40j2(GiSi03)4(GlH2Si0^) predominates. Yoro- 
byevite contains 4*65 — 10*4% of a caesium compound of the type 
GlAl.,Si,0,2(GlH3Si04)(CsoSi03). T. H. P. 

Analysis of the Miorooline from the Pegmatites of 
Mesvres. Philippe Barbier (Bull. Boc. ckim.^ 1908, [iv], 3, 
<S21 — 822).— The pegmatites of the Mesvres valley contain a 
beautiful slightly translucent, laminated, milk-white, or pink micro- 
cline. 'the author has analysed specimens of this mineral collected 
at Mesvres, and obtained the following results. An analysis by 
Damour of specimens of the same miciodine found at Broye is given 
for comparison : 



SiOg. 

AlA. 

K.p. 

KagO. 

Total. 

Mesvres 

.. 66*12 

19*11 

10*54 

4*12 

99*93 



.. 66*11^ 

19*09 

10*62 

4*12 

99 ’96 

Bl’oye , . . , 

. .64*80 

19*90 

12-11 

2*10 

98*91 


E. H. 
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Analysis of the Christianite of Simiouse. Philippe 
{Bull. Soc. chim,y 1908. [iv], 3, 822— 823).--The cavities in a bas^ 
of Mt. Simiouse, near Montbrison, contain microscopic crystals of 
christianite and other minerals. The christianite gave on analysis: 

Loss on 

SiOg. AlA- CaO. Na^O. BaO.MgO. ignition. Total. 

5210 18*33 4 ’96 6*89 112 traces 16*65 gg.gj* 

This mineral thus corresponds closely with the formula 

Si 50 j 4 Al 2 (K, 0 aj) + 5H20. 

K H. 

Alpisiite : a New Hydrosilicate from the Tufa of Fort Portal 
(Uganda). Luigi Colomba. (Atti R. Accad. Lined, 1908, [v], 17 j,* 
233 — 238). — The silicate contained in the tufa of Fort Portal is of a 
type extremely poor in silica, and after deducting admixed calcium 
carbonate and gangue, has the following composition : 

SiOe- FeO. CaO. MgO. NagO. H^O. Total. 

24*52 20*56 26*50 11*08 9*96 6*95 99-57 

These numbers correspond approximately with the formula 
(K",R' 2 )SiOgi where K''0 is CaO, FeO, MgO, and is NagO.HjO. 
The author gives to this silicate the name aloisiite j it occurs also in 
an altered form in the tufa. T. H. P. 

Formation of Kaolin. Otto Hahnel (J.pr. Chem ., 1908, [ii], 78, 
280 — 294). — Analyses of a fresh (I), an effloresced (U), and a half- 
kaoliuised porphyrite show that the processes of efflorescence and 
kaolinisation are not identical : 



SiOg. 

AlgOj, 

FegOg. 

MgO, 

CaO. 

KgO. 

NagO. 

H3O. 

T. 

72*9 

15*4 

2-89 

— 

0*41 

4*40 

5*11 

0*5 percent. 

II. 

70*98 

15*50 

3*21 

traces 

0*72 

4*70 

5*01 

2*21 „ „ 

HI. 

75*0 

18*72 

1-2 

— 

0*2 

2*31 

2-78 

1*03 „ „ 


On the other hand, the fresh decomposition products of a granite 
from under humus at Schierke closely resembles crude kaolin. The 
moors must, therefore, be credited With a kaolinising power. G. Y. 

Calcium Sulphide (Oldhamite) in the Allegan Meteorite. 
WiBT Tassin (Proc. U.S, National Museum, 1908, 34, 433 — 434}.— 
Certain portions of this meteoric stone when treated with acid were 
noticed to evolve a considerable amount of hydrogen sulphide, and an 
analysis of the fine powder, freed from magnetic particles, showed the 
presence of 16*66% CaS in an olivine-enstatite mixture. This con- 
stituent could not be detected on a microscopical examination of the 
stone, and it appears to be present in a finely-divided state in t e 
ground mass. 

Meteoric Chromites. Wirt Tassin {Proe. U .S. National i/iwww, 
1908, 34, 385— 690).— Small quantities of chromite are present m 
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Dflt meteorites ; m^stones and stony irons rarely as much as 3%, and 
than 1%, whilst in irons there is generally Jess than 0'01%. 
Yhe foHoffiag nine analyses were made on material isolated from the 
eteorites named, and eight earlier analyses of meteoric' chromites 


quoted. 

Cr^Oa- 

AlgO^. 


FcO. 

MgO. 

SiO^. 


.. 65-49 

— 

— 

33-00 

0-40 

0-50 

\l Mount VemoQ .... 

.. 65 01 

9-95 

— 

18 97 

5-06 

— 

l\\ Cswyon Diablo 

.. 64-9] 

9-85 

— 

17-97 

4-96 

1-88 

.. 6340 

5-30 

— 

26-30 

6-00 


V. Marjalahti 

.. 6139 

1-96 

— 

30-46 

6-70 

— 

VI. Kendsrsonville ... 

.. 56-73 

2-98 

— 

29-64 

2-42 

— 

Vll. Aliegan 

.. 56-70 

12-38 

— 

27-60 

4-00 


Vlli Admire 

56-49 

trace 

10-20 

29-92 

trace 


IX. Canyon Diablo ... 

.. 6-20 

~ 

65-25 

30-05 

“ 



* Trace ofTiOj 


From the Admire pallasite, I was of small, non-magnetic, jet-black 
grains with a brilliant lustre; and YIII, of bluish-brown, magnetic 
particles with a dull lustre, isolated from the metallic portion of the 
meteorite. II, from the metallic portion of the Mount Yernoa 
pallasite, had the form of relatively large {1 ram. across) octabedra 
with black colour and brilliant metallic lustre, 0 4'49 ; whilst III had 
the form of minute, rounded grains, frequently enclosed in the olivine, 
and was brownish- black with a resinous lustre. IV, from the Canyon 
Diablo iron, had the form of small octahedra and rounded grains, 
was jet-black with brilliant lustre, and non-magnetic ; IX, from the 
game iron, was in rounded grains, with bluish-black colour and dull 
lustre, and was strongly magnetic, being really a ehromiferous 
magnetite. 

Only the first of these analyses approximates to the typical chromite 
formula, Fe0,Cr202 ; the others contain variable amounts of alumina 
and toagneaia, but are of the type I10,R203. L. J. S. 


Physiological Chemistry, 


The Total Sugar of the Blood. Raphael Lupine and Boulud 
\C&mpt rend.f 190b, 147, 226 — 228). — The total amount of the reducing 
sugar of the blood can be ascertained by hydrolysing the clot with 
hydrofluoric acid, and adding the amount of reducing substance thus 
obtained to that in the filtrate from the clot, S. B. S, 

The Occurrence of Proteose in Blood and Urine. L. Bobchardt 
{Zeitsch. phpHol Chem., 1908, 67, 305— 312).~If elastin is given in 
the food in fairly large amounts to dogs, a proteose (hemielastin) can 
be detected in the bl^, and this is excreted by the kidneys and found 
in the urine. W, I). H, 

VOL. xciv, iL 85 
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Fatty Degeneration in the Bloods G. Bhattock ana 

Leonard S. Dodqkon {Trane, Path. Soc. London, 1907, 68, 227-^255? 
— In preparations of blood corpuscles hardened in formaldehyde and 
stained wit^ Scsurlet [? Scarlet R], it is contended that stained particU 
in the leucocytes in various cases of disease indicate the occurreo^^ 
of fatty degeneration. W. D, j 

Estimation of Catalases and Oxydases in Blood, 
Waltser Lob and Paul Mulzeb { Bwchem , ZeiUch .^ 1908 ^ 
475_495.)__The rate of oxygen evolution was estimated both b'yt^ 
volume and pressure methods already discribed (this vol, 

The rate of reaction depends on the quantity of blood added. 
curves representing the rate of gas evolution show with 
quantities of blood a gradual rise. In the presence of larger 

quantities, the gradual rise is preceded by a sharper one. The 
velocity constant is not the same as that of the hsemase studied by 
Sen ter, and, from the complexity of the reaction, it is possible that 
more than one enzyme takes part in the reaction. The rate of 
action varies with the blood of different animals (rabbits). The 
action of various oxygen depolarisers was studied. Benzidine, form- 
aldehyde, and salicylic acid are readily oxidised, but not alcohol. 

S. B. S. 


The Regulation of the Physico-chemical Properties of the 
Blood after Injection of Different Solutions. Giuseppe Buglu 
{Biochem. Zeitsch., 1908, 13, 400— 439).-~Hypertomc, isotonic, and 
hypotonic saline and sucrose solutions were injected into dogs, and 
certain quantities of blood were withdrawn from the animals both 
before and at different intervals after the injections. Determinations 
were made of the conductivity and viscosity of the serum, the 
molecular concentration of the defibrinated blood (by lowering of 
freezing-point method), and the volume of the corpuscles (by the 
hiematocrite). Injections of hypertonic sodium chloride solutions 
were found to increase the molecular concentration of the blood and 
conductivity of the serum over a relatively long period, whereas they 
caused only a very temporary dilution of the blood volume. The 
changes produced by hypertonic sucrose solutions were only of 
temporary character, and disappeared much more quickly than those 
produced by sodium chloride. Isotonic solutions produced but slight 
changes, and so also did strongly hypotonic solutions, when the volume 
of the injected liquid and the rate of injection were not great. If, 
however, the quantity of the fluid and the rate of injection is 
sufficiently great to produce marked changes in the blood elements, 
then the physico-chemical changes are demonstrable. S. B. S. 


The Influence of Alkaline Ferro- and Ferri-cyamdes on 
Blood-coagulation. J. Lahguieb des Bancels { Gompt . 

147 , 966— 2G8). — Both potassium ferro- and ferri -cyan ides have a 
marked inhibitory action on the coagulation of the blow ^ 
fibrinogen solutions, the latter acting more powerfully than the lorm^ 
although it gives no precipitate with soluble calcium salts, wber 
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I former does. It ib suggested that multivalent negative ions inhibit 
‘ the coagulation of negative colloids. g. B, g. 

Hsemolytio Poisons, especially Bile Salts and Soaps. 

Nkufeld and Handel (Chem. Zentr.^ 1908, ii, 891 — 892; from 
Arh, G€8U99dh. Afnt.j 1908, 28, 672-^84). — This is a study of 
the corpuscle>di8solving action of sodium taurocholate, soaps, and 
potassium hydroxide in comparison with other blood poisons, also of the 
action of bsemblytic agents on lipoids and proteins, so that their action 
on the cell-membrane and their destructive action on the whole 
corpuscle may be distinguished. Lecithin is soluble in a 10% solution 
of sodium taurocholate, but not in normal potassium hydroxide, or in 
a 1% solution of an oleate. Cholesterol crystals are soluble in none of 
these solutions, nor in sapotoxin. The taurocholate dissolves protein. 
In emulsions of olive oil in physiological salt solution, partly with 
lecithin and partly with egg-white, the addition of sodium taurocholate 
produces the liberation of fat, and the solution of lecithin and protein ; 
the other materials used do not produce this effect. 

In high concentrations, sodium taurocholate produces in the 
blood of sheep, goat, and ox an inhibition of haemolysis, which in 
lower concentration rises as the concentration, increases to an 
optimum. These three sorts of blood are peculiar in that they are 
refractory to pure cobra venom j the venom acts haemolytically in the 
presence of lecithin. Other kinds of blood (guinea-pig, horse, hen) 
never show any inhibition unless physiological salt solution is replaced 
by an isotonic solution of sucrose. 

Sodium taurocholate and a series of other luemolytic agents are 
capable of uniting with complement, but this is not the case with all 
blood poisons ; it depends on what constituent of the stroma or serum 
the poison is united to. In the case of sapotoxin, there is, for instance, 
no union with complement. The destruction of pneumococci by bile 
salts is also described, so also is “ phagocytosis by emulsified fat 
droplets and the influence of specific anti-sera thereon,” 

W. D. H. 

Hsemolysis, Lho von Liebermann {Biochem. Zeitsch., 1908, 13, 
363 364. Compare Abstr., 1907, ii, 973). — In order to produce 
hsemolysis of the corpuscles of pig’s blood, 0'05 c.c. of pure oleic acid, 
and not oleic acid emulsion, as stated in the previous paper, should be 
added to 10 c.c. of pig's serum. There is also an error in the same 
place, as to the order in which different substances should be added to 
produce hcemolysis. ^ S. B. S. 

^ Bactericidal Action of Normal Serum. Robert Mum and 
Carl Hamilton Browning (J. Pathol. BacterioL, 1908, 13, 76—91).— 
A distinction is drawn between absorption of complement by bacteria 
and the bactericidal effect which may follow. Treatment of a normal 
serum with increasing amounts of a dead emulsion of a bacterium 
usually produces first a diminution of its bactericidal action on that 
L for that on other bacteria, and finally a diminution of 

t e bsemolylie complement, This shows there is in serum a substance 

65—2 



960 


ABSTRACTS OF CHEMICAL PAPERS. 


(bacteriophilic complement) with an affinity for bacteria in general, if 
the bactericidal action has been reduced as indicated above, it can 
be more than restored by adding a little of the homologous immune 

substance. W. B. H. 

Digestion of Fat. III. S. A. Levitbs (Zeitsch. physiol, Citen., igog 
67 ^ 46—48. Compare Abstr., 1907, u, 891)— The glycerol constituent 
of fat is rapidly absorbed. Absorption begins in the duodenum, and is 
completed in the neighbourhood of the csecum. In the estimation of 
glycerol in the intestinal contents, the method of ShukofE and 
Schestakoff, which depends on the solubility of glycerol in acetone 
gives results which are too high. Lewkowitsch’s ace tin method is 
better. W. D. H. 

Nutritive Value of Plant Amides. Ernst Schulze { Zeitsck , 

physiol. Ckem., 1908, 57, 67— 73).— A critical review of the differenci 
of opinion which has arisen between Lehmann, on the one hand, and 
Morgen and Henriques and Hansen, on the other, with reference to the 
nutritive value of asparagine and similar amides, W. D. H. 

Ferments of Nuclein Metabolism, Alfred Schittenhelh 
{Z^isch, physiol. Chem., 1908, 57, 21 — 27. Compare Abstr., 1907, ii, 
109, 564). — Previous work by the author (and by W. Jones) has 
shown that the formation of uric acid from nuclein is due to a 
succession of ferment actions. It is now shown that these feimenta 
can be precipitated from organ-extracts by alcohol or by ammonium 
sulphate, and these ferments, when acting on pure guanine, resolve it 
quantitatively into uric acid ; under favourable conditions, the time 
may be as short as one to two hours. Bacterial action, which some 
authors lay stress on, is not the cause of the change. W. D, H. 

Chemistry of Digestion. XXVI. The Behaviour of 
Different Proteins in the Stomach and Upper Duodenum of 
the Dog. E. S. London and W. W. Polowzowa {Zeitsch. physiol 
Chem., 1908, 57, 113—130. Compare this vol., ii, 870).— Various 
proteins of animal and vegetable origin are not absorbed in the 
stomach. Proteins from serum and egg- white are difficult of digestion 
in the stomach, but most others are rendered soluble to the extent of 
78%, the proportion between proteoses, peptones, and residual sub- 
stances being 59'3. 32-9, 7'8. The juices in the first part of the 
duodenum act immediately on the soluble products of gastric digestion, 
resolving th^ into ultimate cleavage products, whereas the un- 
dissolved substances in the chyme are not attacked for some time, 
The first 6 or 7 centimetres of the duodenum absorb about 6% of the 
protein. 

Absorption of Protein. Kornel von Korosv {Zeitsch. phyM 
Chem,, 1908, 57, 267— 287).— The view is advanced that the cieavag 
products of protein digestion cannot be detected in the circua i g 
blood ; the percentage of protein in the blood is, however, inctw > 
although whether protein synthesis occurs in the intestinal wau o 
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the blood itself is unsettled. The non-coagulable nitrogen in the blood 
is BOfc increased, as stated by Catbcart and Leatbes. "W. D. H. 

Muscular Activity and Protein Metaboliam. Philip A. 
Shaffkb [ArMT.J. Physiol, , 1 908, 22, 445 — 455). — The experiments made 
on two men, and given with full details, showed a rise of total nitrogen 
excreted in one, and a fail in the other, with muscular work. Work 
within physiological limits has per se no effect on protein metabolism 
as indicated by the nitrogen and sulphur of the urine. The excretion 
of uric acid, urea, ammonia, and creatinine is wholly unaffected. 

W. D. H. 

The Value of Protein Cleavage Products in the Animal 
Organism. VII. Emil Abderhalden and Josef Olinger {Zeitsch. 
physiol. 1908, 67, 74 — 79. Compare this vol., ii, 51). — 

The present experiments on a dog fed with the final cleavage 
products of casein and meat, conBrm results recorded previously that 
such substances are capable of maintaining weight and nitrogenous 
equilibrium. W. D. H. 

The Influence of Nitrogen-free Sources of Energy on the 
Rate of Protein Decomposition by the Organism. W. Falta 
and A. Giqon {Biochem. Zeitsek., 1908, 13, 267 — 273). — Dogs of 
similar size were fed on a standard diet for a time, and then allowed 
to fast for various periods. They were then given diets consisting, 
ia one set of experiments, of meat alone ; in another, of a mixture of 
meat and laevulose ; in another, of meat and inosite, and in a fourth 
set, of meat and alcohol. It was found that the longer the period 
of fasting before administration of the meal the more rapid the 
protein decomposition (as estimated by the nitrogen excreted), and 
the leas the proteinrsparing action of the carbohydrate when this 
formed part of the food. The addition of inosite only slows the rate 
of protein decomposition during the first twelve hours. The time of 
the fast before the meal has no influence on the action of inosite. 
Alcohol accelerates the rate of protein decomposition. There is a 
tendency in the organism to replenish the glycogen stores which had 
become depleted by fasting, and this is done by obtaining the carbo- 
hydrate entirely from the protein when no other glycogen -former is 
ingested ; hence, after fasting, the rapid degradation of protein. The 
carbohydrate store in the organism has therefore great influence on 
the time of decomposition. Experiments were also carried out on the 
effect of superposing various extra diets on a standard diet. It was 
found that the composition of the standard diet exerts considerable 
indueoce on the time of decomposition of the superposed diets. 

S. B. S. 

Tj^e Influence of Nitrogen-free Sources of Energy on the 
Hate of Protein Decomposition by the Organism. G. A. Pari 
(SiMhm, Z6it8ch.y 1908, 13, 274 — 280). — The experiments were 
similar in character to those of Falta and Gigon (see preceding 
abstract). The effects of the addition of carbohydrates other than 
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Isevulose and of fat, on the rate of protein decomposition after a fagt 
were investigated. It was found that after a long fast, eucrosl 
no longer has the power of slowing the rate of protein decom 
position. Fat and j9-hydroxybutyric acid, which are not glycogen 
formers, do not lose, however, their power to retard the rate of 
decomposition. S. B. g. 

The Influence of the Thyroid G-land on the Rate of Decom 
position. G. A. Pari {Biockem. Zeitsch., 1908, 13, 281— 28U^ 
Eppinger, Falta, and Kudinger have shown that in dogs without thyroid 
glands, the protein metabolised during fasting is less, and can be bnt 
little diminished by carbohydrates or fat, in contrast to what happens 
in the normal starving animal. The latter fact is attributed, from 
other factors discovered, to the depression of carbohydrate metabolism 
in animals deprived of the thyroid. To throw further light on this 
matter, experiments similar to those recorded in the preceding abstracts 
were carried out with animals deprived of the thyroid, which received 
meals of meat, with or without addition of other food-stuffs, after a 
period of fasting, and the rate of protein decomposition was determined 
by estimating the rate of nitrogen excretion. In the normal animal 
the influence of carbohydrates on the retardation of the decomposition 
of protein is diminished by longer periods of fasting. In thyroid- 
ectomised animals, long periods of fasting do not diminish this delay- 
ing influence to anything like the same extent. S, B. S. 

Influence of Thyroidectomy and Thyroid Feeding on 
Intermediary Metabolism. Frank P. Underhill and Tadasu 
Saiki {J. Biol, Chem.y 1908, 5, 225—242), — After complete 
thyroidectomy and parathyroidectomy in dogs, the urinary ammonia 
is increased beyond what is observed in inanition. The nitrogen in 
the form of creatinine, purine, and allantoin is unaltered, but creatine 
is found in the urine. These dogs are incapable of utilising dextrose 
introduced subcutaneously to anything like the same degree as normal 
dogs can. The loss of the glands may thus cause a change in gaseous 
metabolism similar to that seen in cretinism. If normal dogs are 
fed on thyroid, the urinary nitrogen is increased \ there is also a 
larger output of purine- nitrogen, and a low output of phosphorns. 
There is, however, but little change in the inter-relation of the urinary 
nitrogenous constituents. 

There is no choline in the blood after thyroidectomy. W. D. H. 

The Utilisation of the Energy of Provender as Influenced 
by the Temperature of the Surroundings, and the Nutri 
tional Condition of Rabbits. W. Ustjanzefe and G. Bogajkwsky 
(Bioch^m, Zeiisch,, 1908, 13, 365— 399).— Rabbits were fed for a 
preliminary period ou a given diet which was insufficient for the 
energy needs of the organism. The carbon and nitrogen conten^ and 
also the calorific value of this diet and of the excreta, were 
estimated, and from these data, the loss from the body 
protein calculated, and also the calorific value of this loss. The same 
animal was then given the like diet with the addition of hay, an 
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ihe same data obtained as in the preliminary period. From the two 
sets of daU, the physiological value of the hay was calculated, 
Experiinents were carried out with animals in varying conditions of 
nutrition, and with the surrounding atmosphere at varying tempera' 
tures (0®, 20'^, and 30^). It was found that RUbuer's law of iso- 
dynamic replacement holds good if hay is used as provender, when the 
physiologically available energy of the latter is only about half of the 
total energy needs of the animal, and when the animal is kept in an 
itmosphere of low temperature. ^ 

Secretin. Otto von FtIrth and Gael Schwarz {PJlugers Arcliiv, 
:1908. 124, 427— 446).— Extracts of intestinal mucous membrane^ 
prepared according to the method of BajUss and Starling, contain 
t-bolioe. Choline stimulates pancreatic activity, and this action is 
antagonised by atropine. The secretin of Bayliss and Starling is a 
mixture of several substances, among which choline occurs. The 
effect of secretin is nob abolished, but only lessened, by atropine. 

w. d! h. 

Oxidation Processes in Echinoderm Eggs. Otto Waebubo 
(Zeitsck physiol Chem,, 1908, 57, 1—16).— The research deals with 
the respiratory process, measured by the amount of oxygen used, in 
the eggs of Arhaoia pustulosa. The figures given show (1) that the 
amount of oxygen, used is from six to seven times greater in 
fertilised than in unfertilised eggs ; (2) this is not mainly used in 
nuclear division, for at the stage when thirty-two cells are present, 
the use of oxygen is not proportionately increased from the stage 
when eight oelts are present ; (3) moreover, if the continuance of 
cell division is hindered by hypertonic sea- water, the amount of 
oxygen used is nob markedly altered; (4) an egg-cell breathes 500 
(+100) times more vigorously than a sperm cell; (5) hypertonic 
solutions increase the use of oxygen in unfertilised eggs ten-fold ; (6) 
a transference from hypertonic to normal sea-water also leads to an 
increase, but not such a marked one ; (7) the temperature-coefficient 
shows the process to be a chemical one. \Y. I). H. 

4 Mono-amino-diphospbatide in Egg- Yolk. Hugh MacLean 
^Zeitsch. physiol Chem.y 1908, 57, 304). — 4 mono-amino-diphosph abide 
2 . 1) analogous to Erlandsen's cuorin, which he separated from 
heart muscle, can be separated from egg-yolk. W. H. H. 

T \ from the Egg- Yolk of Squalus acanthias, Gael 

L. ALSBEEGand E. D. Clark (/. Biol Ghsm., 1908, 6, 243—246).— 
Ihe egg-yolk ^ of tbe spiny dogfish contains no vitellin, but in its 
globulin (or a mixture of globulins) which does not contain 
phosphorus, and, probably, iron is also absent, \V. D. H. 

The Assimilation of Phosphorus and Calcium during the Em- 

{Bull. Acttd. my. Bdg. 

lauo, jy5)._Analyses were made of the inorganic and lecithin- 
phosphorus and of the calcium in eggs in different stages of develop. 
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ment. It was found that the chick during embryonic life uses ct’ a 
the phosphorus in the egg itself, and if it utilises that of the shell at h 
■J t does so only to a very limited extent. The shell furnishes four-fipj 
, of the calcium necessary for the formation of the chick, and toward 
end of the incubation period considerable use is made of this calc 
At this period, destruction of the lecithin takes place, which procU 
yari jHiSSu with the utilisation of the lime. g g 

The Peroxydaees of Animal Tissues. Fr. Battellt and Mu 
L. Stern {Biochem. Z^itsch,, 1908, 13, 44 — 88).— Tissue extract 
possess the capacity of increasing the rate of oxidation of hydriodi^ 
acid by means of hydrogen peroxide. The reaction is manifest a 
when carried out in the presence of starch. In the cases of most 
tissues, the reaction is masked by the presence of a catalase, whidi 
causes a too rapid destruction of the peroxide. If, however, ethyl hydro- 
peroxide is employed instead of hydrogen peroxide, the reaction can 
in most cases, be demonstrated, for the catalase of the tissue does not 
act on this substance, which possesses a similar pcroxydase reaction to 
hydrogen peroxide. Even when the former peroxide is employed tl? 
results are uncertain, and this fact is probably due to the presence of 
the substances in the tissues, which react chemically with iodine and 
thus mask the iodine-starch reaction. A more suitable method of 
investigating the peroxide reaction of the tissues consists in estimating 
the amount of carbon dioxide evolved when tissue extracts are treated 
with ethyl hydroperoxide or hydrogen peroxide and formic acid. The 
oxidation which then take^ place, can occur in acid solutions, under 
which condition the catalase action on hydrogen peroxide is con- 
siderably depressed. The following tissues were investigated, and are 
enumerated in order of the magnitude of their peroxydase content : 
liver, kidneys, spleen, lungs, pancreas, lymph glands, ox-muscle, 
brain, testicles, dog-muscle, thymus, suprarenals, thyroid, rabbits 
muscle. Blood is also rich in peroxydase. The optimum temperature 
of reaction in most cases is 38 — 40*^, and the ferment is destroyed at 
66° in neutral media and at 55° in acid or alkaline media. In the 
case of the blood, however, the reaction is much more energetic at 
55 — 60°, and is in other respects anomalous. It is stated to contain 
a so-called psendo-peroxydase in the pigment. The formaldehyde is 
also oxidised under the same conditions as formic acid, but not so 
energetically. Higher fatty acids, which in vivo are readily oxidised, 
do not cause evolution of carbon dioxide under the same conditions ns 
formic acid does. For this reason, it is not yet possible to determine 
the exact biological functions of peroxydases. S. B. S. 

Mode of Oxidation of Phenyl Derivatives of Patty Acids 
in the Animal Organism. Henry D. Dakin (/. BioL Chem., 
1908, 6, 173— 186).— The subcutaneous injection of sodium phenyl- 
butyrate results in the excretion of pbenaceturic acid and a suoall 
quantity of jS-hydroxy-y-phenylbutyric acid. No phenyl acetone or 
phenylacetoacetic acid could be found. 

If /8-hydroxy-y-phenylbutyric acid is given in the same way, 
pbenaceturic acid is again excreted, and pheny lace tone could not e 
detected. 
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Administration of phcnylacetone results in the excretion of 
hippuric acid, phcnylaceturic acid not being formed. The probable 
JX of oxidation of phenylbutyric acid in the body is therefore : 

CH Ph-OH/CHs'COjH .CH3Ph-CH(OH)-CH2-m H ^ 

CH^Ph-CO'CHg-CO^HO) CH2Ph-CO,H. i 
pbenylacetic acid is excreted as phenaceturic acid. The inter- 
mediate formation of ketones is probably confined to phenylbutyric 
and pheuylpropionic acids, and is not a general reaction. In normal 
metabolism, probably only part of the butyric and phenyl propionic 
fmids passes through the stage of * acetone and acetophenone 

respectively. 

Phenyl wocrotonic acid is excreted as phenaceturic acid. 
j 3 y-Dibydroxyphenylbutyric acid is excreted as hippuric acid and a 
little ^-hydroxyphenylbutyrolactone. Mandelic acid is nob formed. 
Dihydroxyphenylbutyric acid therefore does not undergo ;8-oxidatioD, 
but oxidation takes place at the y-carbon atom. Dihydroxyphenyl- 
butyric acid is not a product of the catabolism of phenylbutyric 
acid. 

Phenylacetone is readily identified by conversion into its p-nitro- 
phenylhydrazone, which crystallises from alcohol or pyridine in 
sparingly soluble rosettes of platelets, melting at 145 — 145-5°. 

W. D. H. 

Chemistry of the Brains of Birds and Pishes. Alfred 
Aegiris {Zeitsch. physiol. Ghem., 1908,^57, 288— 295).— Cerebron 
from human brain yields 21*83% of galactose ; that from birds' brain, 
21*75%. A crystalline substance corresponding with Thudichum's 
aphingofiin was also obtained. The birds employed were hens and 
ducks. Fishes’ (cod) brain yielded cholesterol, lecithin, jecorin, and 
80 -called protagon. W. B. H. 

The Chemical Composition of Peripheral Nerves. Fritz 
Falk (iSiocAem, Zeitsch.y 1908, 13, 153 — 172). — Both medullated and 
non-iuedulUted nerves were investigated (sciatic of man, and splenic 
nerves of ox). The dried medullated nerves were extracted con- 
secutively with benzene, acetone, and ether ; the ether-soluble 
fraction was treated with alcohol, and to the filtrate from the precipitate 
thus produced, ammoniacal lead acetate in alcohol was added and, 
after separation of the precipitate and excess of precipitant, alcoholic 
cadmium chloride solution. By means of the various solvents and 
precipitants, a series of fractions was obtained, which were partly 
identified with known substances. The benzene-soluble fraction 
consisted chiefly of ordinary fats ; the acetone extract contained 
chiefly cholesterol (m. p. 145°) ; from the ethereal extract a 
cerebroside separated, and by the precipitation of this extract with 
a cohol, the cephalitis. Ammoniacal lead acetate precipitated another 
product belonging -to the group of cephalins (m. p. 174°). The 
cerebroside was identical with the cerebrone of Thierfelder 
(m. p. 209°). The cephalin (m. p. 174°) had the chemical composition 
of a mono-amino-monophosphatide ; it could not be identified with the 
cephalms already described and obtained from the brain. Only a 
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11 entity of cAdmiom chloride precipitate sohble in cold 
smaU . . and the amount of lecithin appeared therefor, 

benaene -f "“‘‘j a wnied by other phosphatidee, which k 

not yet and non-medullated nerves showed thit 

constituents of cholesterol, 12-4% cephalins, 18* 

the former c^tamed “^^areas the latter contained ^ 

J. .U i 4 _- 27 \— AVeigert’s method of htematoxylia 

Bacienol, potassium dichromate, depends, a* 

staining, after , *Vo pLsence of an unsaturated grouping 

7i::ZZ l^Z byitself gives algaU 

in the fatty mat ^ unsaturatcd grouping, but it forng 

result, although i , g^g^p These and the crystals described 

myelin figures in cont^tjitw^^^ of cholesterol U fatty acid) 

in „ wgigart method. Some results obtained with 

Shin at^ttributed to^holesterol as an impurity in to Whih 
used. 

Action of Curare and 

endings, Roth (imer. J. Fhyml, 1908,23,, 

Ir^flT-Th^tonTctnlactiol produced by nicotine ia 
28—45, 4b— ine _ antagonism is less marked if 

muscles is counteracted y , j of the antagoeism 

the nerves ““^^tl-V^ration of the nerve-ending. This teay 
coincides in data with tl g increased sensitiveness towards 

be because denervated muscle hae an ^ ,j 

nicotine, so that ."“^'',|:tlf„Knerve-^ as ueuelly 

and so curare is consider > giaWance in the muscle ol tke 

teught, hut on the muscle or support to this view, 

nature of Langley's receptive substance. *1. 

experiments with ^ ^ ® It acts more quickly on 

same way as ? 'fu.„fore hae^an increased sensitiveness h 

denervated muscle, which, xollfi+her the muscles are denervated 

it. Curare neutralises the effect wheth the^^^^^^ _ 

or not. The tonic f 

however, not antagonised by curare under y ^ g 

Chemico-physical 

Filippo Bottjvzzi and Nok Scaling ( contains normally 

n ii I^S—lSQl.—The aqueous humour of tne ^ , ^ea^f but 

a very small proportion probably has ita 

not the characters of the lenUcul P body resembles a spongSi 

Sin in the blood or lymph, '^he " coa|ulablety 

the net- work of which consists o p ,ipg the liquid contained 

heat, and contracts during coagulation, expressing 
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j tbe aWeoli. This liquid contains a Bmall quantity of a substance 
recipitable by acetic acid and insoluble in excess of the acid, and is 
os-ibiy identical with the coagulable protein found in the aqueous 
iimour. Neglecting these small amounts of proteins, the ocular 
quids may regarded as aqueous solutions of crystalloids, mainly of 
pdinm chloride. With regard to their chemical reaction, the ocular 
quids behave like a solution of sodium hydrogen carbonate containing 
uthcient carbon dioxide to render it neutral to phenol phthalein. 
Dxcess of carbon dioxide in the ocular liquids renders them acid to 
henol phthalein, and may result in the precipitation of the protein as 
Ikali-protein and in the production of superficial opacity of tbe 
rystaliine lens. T. H. P. 

Amount of Choline in the Lecithin of Heart Muscle. 
[{ugh MacLeah (ZeiUch. jyhysioL Chem., 1908,57, 296—303), — The 
ecithin of heart muscle when decomposed in aqueous or alcoholic 
lolution yields, on the average, not more than 52% of its nitrogen in the 
brni of choline. Whether a second nitrogenous product is also 
)resent is to be investigated. W. D, H. 

; Hydrolysis of Chicken Flesh. Thomas B. Osborne and Frederick 
W. Heyl (Amer. J, Physiol.^ 1908, 22, 433 — 439).— The entire 
muscle was used, the substances soluble in water, alcohol, and ether 
[laving been removed. The result of hydrolysis shows that the 
nnino-acids occur in different proportions frqm those given previously 
|>y Abderhalden and Sasaki and by Hart in relation to the syntonin 
Df ox flesh. It is, however, doubtful whether the analyses can be 
fairly compared, especially as the sum total of the products in one 
case is 60%, and in the other 47%, of the material employed. The most , 
striking feature in the hydrolysis of chicken muscle is the high yield 
lysine. W, D. H. 

The Degradation of Acetoacetic Acid in the Animal Body. 
II. Gustav Embden and Louis Michaud [Biochem. Zeitsch.f 1908, 13, 
262 — 266). — It has been already shown that the liver tissue possesses 
the property of destroying acetoacetic acid. As the latter is excreted 
in cases of diabetes, experiments were carried out to determine whether 
shisis due to increased production, or to the loss of capacity of the liver 
in diabetic individuals to destroy the acid, which is probably a normal 
intermediary metabolism product. For this purpose, experiments were 
aiade with the liver of dogs which had been rendered diabetic by 
the extirpation of the pancreas. Control experiments were carried out 
ivith the liver tissue of similar normal animals. It was found that the 
sapacity for destroying acetoacetic acid was the same in the liver of the 
liabetic as in that of normal animals. The muscular tissue of diabetic 
mimals also retained its property of destroying the acid. 

. S. B. S. 

The Behaviour of Creatine in Autolyeis. A. Rothmann 
{Zeitach. phsiol. Gkem.^ 1908,57, 131 — 142. Compare Stangassinger, 
this vol., ii, 515).— According to Gottlieb and Stangassinger. (Abstr., 
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1907, ii, 637), creafciue and creatinine are destroyed 




by ferment action during autolysis. Mellauby (this vol., ii, 3 ()g\ 
on the other hand, that this is not the case if bacteria are exci 
The present experiments undertaken with aseptic and antiw r 
precautions confirm the results of the first^named authors. 

0. H. 


The Action of Arsenic on Autolysis. Leo Hess and P 
Saxl (Ckem. Zentr., 1908, ii, 338 ; from Zeitsch, exp. Path. Ther., iQml 
5^ 89— 93).— The action of arsenic, even when highly dilute, is inhibij ' 
towards the autolytic changes in organs (liver). This ig designatj 
negative catalysis. W. I). H 


The Occurrence of Choline in Thymus, Spleen, and Lymp) 
Glands. Carl Schwarz and R. Lederer (Pfiuger's Archiv, l^og 
124, 353— 360).— The occurrence of choline in extracts of thymug 
spleen, and lymph glan<ls is proved by chemical and physiological testi 
The effect that extracts of these organs have in lowering blood pressup 
is attributed mainly to choline. Other depressor substances presen 
were not chemically identified, but the suggestion is made that the] 
may belong to the group of histones, W. L. R 


The Depressor Substance in the Thyroid. Otto von FesTi 
and Carl Schwarz {Pfluger^e Archiv, 1908, 124, 361— 368).~Thi 
substance present in thyroid extracts which depresses arterial pressun 
is identi6ed as choline. W, D. H. 


The Chemistry of Amyloid Degeneration. Olav Hansse: 
{Bioch&m. Zeitsch,^ 1908, 13, 185 — 197). — The amyloid tissue (th 
“sago granules ” of the spleen) was separated from the surroucdiaj 
tissue by a mechanical method. The product obtained in this wa; 
was, when dried, a yellow or brown powder, which gave theusua 
blue coloration with iodine after addition of sulphuric acid, and thi 
ordinary protein reactions. The C : N ratio in three different prepara 
tioDS was constant (approximately 4)-; these contained no oxidisei 
sulphur, and consequently no conjugated sulphuric acid, and th 
observation of previous observers, who noted the presence of chondroitiB 
sulphuric acid, appears to be incorrect. The amyloid tissue is, u 
general, very resistant to the action of proteolytic ferments ; it i 
changed, however, by .the action of pepsin and hydrochloric acid int 
a product which is soluble in dilute ammonia, but which no longe 
gives the iodine reaction. The capacity to give this reaction is ala 
lost on treatment of the tissue with alkalis. 

Although the mechanically separated amyloid tissue itself contame 
no oxidised sulphur, the organs from which it had been obtained dw 
It seems probable that the chondroitinsulphuric acid or ^ 
substance is formed at the same time as the amyloid tissue. No ot e 
marked differences between amyloid and normal tissue were ascertsmec 

S, B. b. 


So-called Fatty Degeneration of the Supraren^. 

Powell White (/. Pathol, Bacteriol.y 1908, 13, 11— l^j- 
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resence of fats and lipoids in the suprarenal cortex is a physiological 
ooditioD. The cortex is believed to be engaged in the secretion of 
holesterol, lecithin, and fats, and this has some connexion with the 
Bgtilfttion of growth and development. W. D. H. 

Silicic Acid in Whartonian Jelly. Franz Frauenbbrqkr 
Zdlsch. physiol. 1908, 57, 17— 20).— The amount of silicic 

cid in the Whartonian jelly of the human umbilical cord is less than 
chulz stated it to be. According to Schulz, the ash contains 0 6% of 
he acid ; the figure should be 0*028. W. I>. H, 

The Action of Electrolytes on the Rhythmic Movements of 
UediiBSB. I- Action of the Salts of Sea -water. Albrecht 
Sbthe [Pjiugsr's Archiv.., 1908, 124, 541 — 578). — An investigation of 
he various salts, alone and in combination, on the movements of 
el]y fish was carried out on the lines of the well-known work of 
joeb and others. The relative importance of the various ions is 
liscussed. Thus sodium chloride by itself first stimulates and then 
>aralyses the movements ; this action is reversible ; potassium stimu- 
Btes the rhythm ; magnesium paralyses it ; the paralysing action 
p calcium only occurs when it is highly concentrated, W. D. H. 

I The Circulation of the Bile. Gustav Bayer {Biochem. Eeiiich.j 
bos, 13, 215 — 233). — ^ Although the bile salts are strongly toxic 
io individual organs, they are being continually resorbed from the 
btestine and entering the circulation. They then exert no toxic 
effect, even in cases of jaundice. This is due to the fact that the 
salts are changed in some manner by the serum proteins, and are 
thereby deprived of their toxic character. This was confirmed by 
investigating the toxic action of bile salts, when alone and when 
mixed with serum, on muscular tissue, the central nervous system, 
the circulation, and also the haemolytic action. The change effected 
t>y serum on the bile salts which deprives them of their toxic character 
is probably of a physical nature (“ colloidal envelopment ”). Serum 
w^hich has been previously warmed acts more efficiently in this 
respect than unwarmed serum. This action between serum proteins 
md bile salts produces a disappearance of the complement, a fact which 
(ras ascertained by allowing red blood corpuscles to act on amboceptor 
md complement containing sera in the presence of bile salts which had 
hemselves been deprived of their hsemolytie’ action by means of 
in inactive serum. The change in the bile salt molecule wrought by 
A© serum renders excretion difficult, and a bile salt thus changed 
will not readily dialyse. The liver cells exert a great affinity for 
the bile salts, and the fixation of cholates by these cells can be 
lemonstrated in vitro. S. B. S, 

Bile Hsemolysia. III. The Reasons of the Increased Rate of 
Bile Heemolyais in Concentrated Salt Solutions. Gustav Bayer 
^Biochem. ZtiUch.^ 1908, 13, 234 — 242). — It was shown that bile 
alts diminish the surface tension of salt solutions to a greater extent 
than they do that of pure water, Substances which lower the surface 
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tension of a solution tend to concentrate on the surface. Xfae biL 
salts tend in emubions of blood corpuscles to collect round the erytW 
cytes, and the more rapidly the more concentrated the salt 
used as their solvent. In concentrated salt solutions, there is 
rapid entry therefore of tlie bile salts (which bring about beeiiiQij^ 
by their action on the lipoids) than in water. § g ^ 

• 

The Influence of Tolylene-S : 4-diamine on the Secretion of 
Cholesterol in the Bile. Chasoburo Kusumoto { Bioohm . Ztiu ^ 
1908, 13, 354— 362).—The polycholia, following administration o] 
tolylene 2 : 4-diamine, is stated to be due to the destruction of blood, 
corpuscles ; thus supplying material for bile pigment which is derived 
from hjemoglobin. As the corpuscles also contain cholesterol, it 
be expected, therefore, that administration of tolylene-2 : 4-diamiiie 
would also lead to an increased elimination of this substance iu the 
bile. This the author has experimentally shown to be the case. The 
experiments were carried out on dogs with biliary fistula;. S. B. S. 


Hsemolytio Factors in Milk. Janet E. Lane-Claypon (J. 
Bacteriol, 1908, 13, 34— 37).— Milk, when fresh, contains both com-' 
piemen t and amboceptor in about 1/10 the strength of that in serum. 
In order to obtain hjemolysis, “ ox-colloid ” must be added ; this cod* 
firms Bordet’s viewsi “ Ox-colloid ” is prepared by heating ox-serum 
to 56% for thirty minutes, and then removing the amboceptor bj 
adding about twice the amount of corpuscles which it can sensitise. 
The mixture is incubated for one hour, and centrifuged ; the super- 
natant fluid is ox-colloid.’’ 

On adding blood-corpuscles to milk, the cream picks them up and 
carries them to the top. This red plug does not occur if the milk has 
been previously heated for a few minutes to 70%, and this circumstance 
may be used to detect heated or pasteurised milk. W. I). H. 


The Degree of Acidity of Urine. Adolf Jolles {Bmkni 
Zcitsck., 1908, 13, 177— 184).— The concentration of the hydrogen 
ions was estimated by determining the rate of hydrolysis of sucrose 
caused by it at various temperatures. At higher temperatures, for 
example, at 90°, the results were complicated by the decomposition of 
the urea and the formation of ammonium carbonate. For this reason, 
the urea was estimated in the urine both before and after the process 
of inversion, as also the acidity (by titration) and the mono- and 
di-phosphates. The. results indicated that the concentration of hydrogen 
ions is very small, and corresponds very closely with that due to 
monosodium phosphate present in the urine. Owing to the decom- 
position of urea, trustworthy results by sugar catalysis are only 
obtainable when the temperature of the experiment does not 


The Bate of Blimination of Ohlorofom. D. Baton (Froc^ 
Roy. Soc. Edinburgh, 1908, 28, 472—496) ^ D. Noel Baton and 
Dorothy E. Lindsay (iUd., 497 - 602 ).-The 

formed on dogs and rabbits j theblood and tissues, as well as 
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iirere examined, and the analytical resalts given in detail. It was 
found that when chloroform is given by the respiratory passages, it is 
first dissolved in the bl<x>d, and thus acts on the nerve-centres, excess 
being rapidly eliminated. If it is subcutaneously administered, and 
Still more if given by the stomach, the assumption is slow, more stable 
Compounds are formed, and elimination is consequently delayed. The 
dyug^as thus more time to produce a slow toxic effect upon the proto- 
plasm of the tissues. The onset of late chloroform poisoning after 
ftiuesthesia is due to delayed elimination brought about by unusually 
firm hxation or by respiratory deficiency. ’ W. D. H. 

Excretion of Creatinine in Man. C. J. C. van Hoogenhuyzk 
and H. Ybeploegh (Zeitsch, physiol. Chem., 1908, 57, 161 — 266, 
Compare Abstr., 1906, ii, 1 86). — An extensive series of estimations of 
creatinine are recorded in health and disease, which confirm, in the 
main, the conclusions drawn by Folin and other workers. Mellanby's 
view that creatinine is converted into creatine in the liver, is confirmed, 
as is also the statement of Gottlieb and Stangassinger that substances 
(probably ferments) occur in the liver and other organs which trans- 
form creatine into creatinine. If the liver is largely destroyed (for 
instance, by cancer), large amounts of creatine instead of creatinine 
pass into the urine. The lowering of hepatic activity will explain the 
presence of creatine in the nrinc in fever and hunger. In the healthy 
tissues and blo6d, creatinine is never found, as it is removed so quickly 
by the kidneys. W. D. H. 

Excretion of Creatine and Creatinine in Health and Disease. 
Phiup Shaffer {Avier. J. Physiol., 1908,23, 1 — 23). — Normally, from 
I to 11 mg. of creatinine nitrogen are excreted per kilo of body- 
weight. This is constant from day to day and from hour to hour ; it 
is not influenced by the volume of the urine, or by the total nitrogen 
excreted. This creatinine coefficient is parallel to the muscular 
efficiency of the individual, and in many diseases it is lowered. 
Creatinine is not an index of total endogenous protein catabolism, but 
of some special process of normal muscular metabolism. Mellanby’s 
view that the liver is the seat of its formation, whence it reaches the 
muscle, is dissented from. The creatinine excretion is slightly increased 
in acute fevers; here it is not parallel to muscular efficiency. Unless 
creatine occurs in the food, it is absent from normal urine ; it may be 
excreted in acute fevers, in the acute stages of exophthalmic goitre, by 
women during involution of the uterus, and in other conditions in 
which there is a rapid loss of muscle protein. W. D. H. 

Cyetinuria with Diamines. Francis H. Thiele {Trans. Path. 
Soc., 1907,58, 255— 263).— A case of cystinuria is recorded ; tyrosine 
and other mono-ami no-acids were absent from the urine. The urine 
contained cystine, and, in addition, excess of neutral sulphur, and also 
cadaveriiie ; putrescine was present in the fmces. All the cystine was 
apparently derived from tissue catabolism, since starvation, changes of 
diet, and administration of cystine made no diffierence in the amount 
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excreted. The coDclueion is drawn that the tissues were de&cient ' 
ferment which normally removes sulphur from thio-amino-coinDo V 

W.D.a 


Biuresis. XV. Excretion of Sodium Ohloride iu PliiQfjj • 
Diabetes. Joh. Biberfeld {PJliig^'s Archivy 1908, 

Compare Abstr., 1906, ii, 564). — Polemical. A reply to 
Neubauer on their criticisms of the author’s previous work. 

W. D. jj 


Morphine Diabetes, W. Spitta {Chem, Ztntr.^ 1908 ii 
from Z&Uech. exp. Path. Ther.f 1908, 6, 94 — i94).— The' reduci ' 
substance often found in the urine of those dosed with morphine*^ 
probably Irovulose, although it is stated to be optically inactiv^* 
Dextrose, glycuronic acid, and pentose are absent. W. D H 


Gout. Heinrich Kionka (Ghem. Zentr,, 1908, ii, 342 • * 

Path. Ther., 1908, 6, 131—141, 142— 146).— After the admb 
istration of uric urid, glycine can be detected in the blood. A crystal 
line derivative of it, naphthalenesulphonylglycine, was prepared, which 
showed all the crystallographic constants of the same ficbstance 
prepared synthetically. A crystallographic description is also given of 
the corresponding derivatives of other amino-acids (leucine, ala cine ic ) 
Feebly alkaline solutions of glycine, alanine, leucine, and ila'ntoiii 
catalytically accelerate the precipitation of acid urates from solutions 
of uric acid. The presence of such substances in gout is therefore 
harmful. W, D. H, 


High Temperatures and Heat Stroke. Harvey Sutton {I 
Pathol. BacierioLj 1908, 13, 62 — ;73). — In the human subject, the rise 
of internal temperature, due to exposure to high external temperature, 
is accompanied by a marked rise in total respiratory exchange and 
a rise in the respiratory quotient ; this probably points to a greatly 
iocreased combustion of carbohydrates. W, D. H, 


Crystals in Tumours. Charles Powell White {J. VgM, 
Bacteriol.y 1 908, 13, 3 — 11). — Crystals consisting of a loose combination 
of cholesterol with fatty acids, lecithin, or other substances occur in 
or among the cells of malignant tumours and in some other conditions. 
These crystals appear to be associated with cell proliferation rather 
than with degeneration. In degenerated areas, the crystals formed 
are mostly either cholesterol, fatty acids, or fats. It is suggested that 
cholesterol is associated with the regulations of cell proliferation. 

W. D. H. 


Peptonisation in Raw and Pasteurised Milk. Rachel 
H. Colwell and Henry C. Sher31an (J. Biol. Chem.f 1 908, 5, 247—252). 
— The conclusion is drawn that pasteurisation is not an ideal process as a 
safeguard against infectious disease. Heating may destroy acid-produc- 
ing organisms, but leaves intact putrefactive, ammonia-forming, 
peptonising organisms. Pasteurisation at high temperatures (75— Sir) 
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jas less restraining effect on peptonisation and development of offensive 
vioura than heating to 60°. The amount of ammonia does not always 
•uD parallel with intensity of the putrid odour. The determinations 
)f intensity of odour, and also of peptone by the biuret reaction are 
tdciittedly rough, and, although conclusions are di’awu in reference to 
nfectious disease, no experiments or observations on pathogenic 
>r^airism8 appear to have been made. \V. H. D. 

Action of Wines and of Alcohols on the Frog, Vittorio 
Jnazari {Atti R. Accad. Lincei, 1908, [v], 17, ii, 166 — 172). — In 
jmall doses, alcohols have no apparent physiological action on frogs, 
Out in larger’ doses they produce narcosis or complete muscular 
relaxation, which lasts a longer or shorter time according to the 
X)ncentration of the alcohol employed and to the size of the frog. 
[Complete recovery takes place from this narcosis, but larger doses of 
;he alcohols cause death. In the following list, the alcohols examined 
ire arranged in the order of increasing narcotic power : ethyl, methyl, 
propyl, wobutyl, Moamyl, amyl. The alcoholic content of a wine can 
[)e determined roughly by ascertaining at what dilution it just causes 
jr fails to cause narcosis, 1 c.c. of 4% ethyl alcohol having no narcotic 
influence even on small frogs ; in this connexion, the presence in the 
ivines of small proportions of highly narcotic higher alcohols must be 
borne in mind. T. H. P, 

The Mechanism of the Action of Arsenic Preparations 
on Trypanosomes in the Animal Organism. II. Martin 
Jacoby and Albert ScntlTZE (Biocfiem. Zeitsch., 1908, 13, 285 — 298). 
^Mice received injections of atoxyl, or of arsenious acid, and were 
then inoculated with Nagana trypanosomes. The trypanosomes from 
these animals were then inoculated into other animals similarly 
treated. This process of transference from auimal to animal which 
bad been injected with atoxyl or arsenious acid was repeated 
teveral times, and the sensitiveness of the trypanosomes obtained 
frfter many*^animals had been thus inoculated towards both arsenious 
^id and atoxyl was investigated, the experiments being carried out 
in vitro. No marked difference in this respect between these and 
lorinal trypanosomes could be ascertained. S. B. S. 

The Behaviour of Iron Arseno-paranucleate and of Arsenious 
&.cid in the Organism. Ernst Salkowski {Biocliem. ZeiUch.^ 1908, 
13, 321 — 338). — The arseno-paranucleate was obtained by precipitating 
in arsenical peptic digestion product of caSeinogen by ferric ammonium 
iulphate. There is evidence that the product obtained in this way is 
\ definite compound, and not a mixture of ferric arsenate and para- 
aucleate. Its behaviour in the organism was investigated by examining 
the urine after its administration, and determining the rate and the 
form of the arsenic excretion. It was found that if alcohol is added 
o alkaline urine, the arsenic in inorganic form is precipitated, whereas 
ihat in organic combination dissolves in alcohol. Iron arseno-para- 
lucleate is readily resorbed from the digestive tract, a fact which 
confirms the assumption that the arseno-paranucleate is a definite 
VOL. xciv. ii. 66 
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compound, for arsenate of iron is not readily resorbed. The w 
excreted is chiefly in the form of an organic compound altl^ 
small quantities of inorganic arsenic can be detected in theupi^^'' 
the first days after the administration. The arseno-paranud 
also resorbed after subcutaneous injection. After administratio^ ^ 
arsenious acid, both organic and inorganic arsenic is excrete/'^ 
former being in excess of the latter. Of ingested arsenious ' • 
at least 62% is excreted in the urine after six days. In some e 
ments, arsenic was detected in the urine of animals to which 
arsenic compound had been directly administered ; this is due to 
small arsenic content of certain vegetables which served as food ^ 

S.B.S. 


Physiological Action of Choline. Geokq Modrakowd. 
{PjlUger's Archiv, 1908, 124, 601— 632).— This alkaloid appears 
be less toxic than is usually considered to be the case. Many of th^ 
physiological effects, including the lowering of blood-pressure, usual!* 
attributed to it occur only in commercial specimens, but not 4 the 
pure substance. The action of the impurity is antagonised h? 
atropine ; hence it is that commercial choline produces, after atropinia. 
tion, a rise of blood-pressure, which is always the result if the mi 
alkaloid is employed. Pure specimens rapidly develop the impuritv 
The experiments were made with choline synthetically prepared. ' 

w. d' H. 


The Behaviour of the Brain towards Strychnine. Tobata 
Saxo (FJluger'a Archiv^ 1908, 124, 369 — 380). — The grey cortex of 
the human brain neutralise.s the toxic action of strychnine; this is 
especially marked in the motor areas, and the action is attributed in 
the main to the giant pyramid cells. W. D. H. 


Action of Strychnine and Caffeine. Torata Sano { PJiiiger'i 
Archiv, 1908, 124, 381 — 391). — From experiments on frogs, tlie 
conclusion is drawn that strychnine has an anaesthetic as well as 
a stimulating action ; the former manifests itself mainly on the pain 
receptive elements of the central nervous system, and the latter on the 
tactile elements ; the stimulating action outlasts the anesthetic, anl 
4.S slower of development. Similar conclusions are drawn regarding 
ujtion of caffeine. W. D. H. 


Chloroform 


The Li\. 

Poisonine). Chloroform Necrosis (Delayed 
—Rapid autolysiKp’D®®** 

acKsthesia inman.'O* liver cells .sometimes follows chlorofoim 

a few days, and the , ^ “O'’® ‘^® 

and amino-acids. 1^'''®'' contains proteoses, purine bases, poljpept* 

spite of I 0 S.S of nuch'*i® snlpbnr in insoluble form 

The distribution 0 structure, the insoluble phosphorus is 

coagulated liver p/ nitrogen in mono- and di-ammo-acids i t 

metamorohosis isi^oteins does not differ from the normal ; 

extirZs rd^sent in moderate degree; the increase mette 

extractives is d^^P^ simple fata; the lecithia « 
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lightly decreased, and the amount of cholesterol unaltered. There is 
jss replacement of proteins by water, and more fatty infiltration than 
B acute yellow atrophy. VV. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


The Chemical Changes Involved in the Assimilation of 
Vee Nitrogen by Azotobacter and Radiobacter. Julius' 
toklasa [with Adolf Eunest, Fkanz Stra.:?ak and Eugen Vitek] 
^mtr. Bakl. Far., 1908, 21, ii, 620. Compare this vol., ii, 880). — 
he activity of the culture decreases as it ages, doubtless because of 
ne accumulation of acid. Quantitative experiments made to trace 
36 fate of the dextrose were only partly successful ; starting with 
[>'9 grams of dextrose, 7 '9 were converted into carbon dioxide, 0'3 
ito ethyl alcohol, 0'2 into formic acid, 0‘7 into acetic acid, 0*2 into 
idic acid, leaving a balance of 6-5 unaccounted for, part of which, 
owever, is assimilated into the cell wall of the organisms. 

Contrary to the statements of Severin and Krzemieniewski, 
ydrogen is invariably liberated, and, if sodium nitrate has been 
iiled, a certain amount of nitrite and of ammonia is produced. 

The author has made an analysis of the bacterial mass and found 
' 11-3% and ash 8-6% ; the latter contained 4'9, and K.,0 2*4, 
ie.se two substances forming practically the whole of the ash. 

E. J. R. 

Fixation of Atmospheric Nitrogen by Pure Cultures of 
.zotobacter. Distribution of the Organism. Martinus 
1. Beyerinck {Froc. K. Akad. Weimfich. Amsterdam, 1908, 11, 67 — 74. 
orapare Stoklasa, this voh, ii, 880). — The author supposed previously 
lat the active agent in nitrogen fixation is not Azotobacter, but 
acillus radiobacter, almost invariably found with it. His subsequent 
[periments have demonstrated the incorrectness of this view, and it 
now clear that Azotobacter fixes nitrogen. The present paper deals 
ith an improvement in technique, whereby it is possible tn obtain a 
jtter idea than formerly of the distribution of the organism. 

It is customary to use a sugar as the source of carbon in culture 
hitions, but the author finds that calcium malate is better ; his 
lution was 100 tap water, 2 calcium malate, 0 05 K 2 HP^ 4 * Plates 
n be made if 1 to 2 parts of agar agar are also added; on 
ese, a larger number of organisms develop into colonies than on 
ly other plates, so that a more exact estimate of the number of 
zotobacter present in a sample of soil can now be made. Instead of 
Icimn malate, the lactate, acetate, or propionate can also be used, 
it in these media the organisms soon lose their powe» of growth, and 
•inoculation to obtain pure cultures cannot be continued for long, 
fowth is also slow when calcium citrate, tartrate, or succinate is 
ed, and there is no growth when calcium glycol late is supplied. 

(Jb -2 
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The amount of nitrogen fixed per gram of calcium salt oxidised 
was 4:'9 mg. with the propionate, 2'8 mg. with the acetate, 2 '6 rag. 
with the malate, and 1'8 mg. with the lactate. About 7 mg. are fixed 
for each gram of sugar oxidised when sugar is used as the source of 
carbon. 

When calcium malate plate cultures are made of soil extracts, it ig 
not usual to find colonies of Azotobacl&r^ because only a small pro- 
portion survive aud develop on plates, but when soil ^hering to the 
roots of leguminous plants is examined, a number of colonies are 
produced, showing that a distinct relationship exists between the 
distribution of Azoiohacitr and the Leguminosce, E. J. R; 

Variation of the Rate of Disinfection with Change in the 
Concentration of the Disinfectant. Herbert Edmeston Watsos 
{J. Hygiene^ 1908, 8, 536 — 542).— Miss Chick’s results on the laws of 
disinfection, in which she showed that the disinfection is strictly 
analogous to a chemical reaction in which individual bacteria play the 
part of molecules, can be expressed by a mathematical formula, the 
use of which is illustrated by one of the problems worked out as 
follows: A solution of phenol containing 10 parts per 1000 disinfsets 
a culture of jxxratyphom^ in twenty-five minutes; another 

solution takes thirty -five minutes. What is the strength of the 
second solution 1 Let the strength of the second solution be a; ; for 
phenol, n = 5'5. Therefore 5-5 log 10 + log 25 = constant = S o log t 
+ log 35. From this ir = 0*4. W. D. H, 

Protein Formation in Ripening Seeds. K. Wassiuef [Ber, 
dent. hot. 6r"es,, 1908, 26a, 454—467. Compare Abstr., 1901, ii, 185, 
and Nedokutschaeff, Abstr., 1902, ii, 281 ; 1903, ii, 608 ; ^akski, 
1905, ii, 549). — A continuation of work on the source and method of 
formation of protein in ripening seeds. As the result of a series of 
determinations, the amounts of nitrogen present in various forms, for 
example, as protein, asparagine, amino-acids, substances precipitated 
by pbosphotungstic acid, etc., in (1) seeds at various stages of ripeness, 
(2) whole fruits, (3) husks of fruits, (4) whole leaves, (5) lamina, and 
(6) petioles, of Lupinus alhuSy the following principal conclusiocs are 
drawn. 

After the removal of fruits from the plants, protein formatioa 
takes place in the former whether they are kept in the dark or in the 
light, and at the expense of asparagine, present in the fruit 
plucked. The amino-acids at first increase slightly in amount, 
especially if the fruits are kept in the dark, doubtless as the result of 
protein decomposition, but eventually they are also used up, being 
probably transformed into asparagine, and then into protein. Organic 
bases play much the same r6le as amino-acids. 

In the foregoing changes, the seeds become gradually richer m 
nitrogenous material, due to movement of nitrogenous substance 
from the hus^s of the fruits to the seeds. At the s^e time, 
seeds become enriched with protein at the expense ofjthe husks, s) 
that the protein of the ripe seeds is, in part, derives hom 
compounds initially present in them when the fruits ara plucked, ac - 
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in part, from amino-compounds subsequently formed in the husks. 
Seeds separated from the husks, and kept either dry or damp, form 
Home protein from asparagine and other amino compounds originally 
present in them. T. A. H. 


The Eapid Change in Composition of Certain Tropical 
Fruits during Ripening. H. 0. Prinsen Geerligs (Proc. K. Akad. 
}fetensch. Amsterdam, 1908, 11, 74—84). — The fruits investigated are 
commonly gathered in an immature state ; within a few days they 
become tender and palatable ; a few days later, however, they become 
over-ripe, and change to a soft, unpalatable mass. Experiments with 
bananas (Mtisa) showed that during the ripening process there is an 
evolution of carban dioxide and water, and a considerable conversion 
of starch into sugar. The composition at the various stages is as 


follows : 

April 17, 
unripe. 

April 19. April 20. 

April 22. 

April 23, April 24, 
ripe, over-ripe. 

Dry matter, per cent.. 

. 41-76 

40-79 

40-52 

40-14 

39-02 

38-88 


. 30'98 

24-98 

20-,52 

13-80 

9-59 

7-68 

Sucrose . . 

. 0-86 

4-43 

6-53 

10-50 

13-68 

10-36 

Dextrose 

' 1 0-25 

/ 0-96 

1-80 

3-18 

4-72 

6-1 

Lajviilose 

t 0-90 

1-53 

2-70 

3-61 

4-8 


Quite similar results were obtained with the mango (Mangifsra) 
and the tamarind (Tamarindus). 

Oxygen is necessary for the ripening process ; bananas will keep 
their starch intact if surrounded with an atmosphere of nitrogen. 
The author, therefore, considers sugar production to be a vital process, 
although he succeeded in demonstrating the presence of an enzyme 
capable of decomposing starch. 

iSapodilla (Achras sapota) does not fall into line with the above- 
mentioned fruits ; the amount of sugar before and after ripening 
remains unaltered, and the change appears to be mainly a softening 
of the hard pectin, and a deposition of tannin and gutta-percha from 
the juice as insoluble substances. E. J. R. 


Vegetable Phosphatides, Ernst Schulze {Chem, ZeiL, 1908, 
32, 981—983. Compare this vol., i, 385). — Phosphatides were 
determined in a number of seeds (without husks'), and the following 
results obtained (percentages in dry matter) ; 


Yellow lupins 

Dhospbonis. 

Total Per cent, in 

per cent, cther-alcohol. 

0-082 

Phosphatides 
as lecithin. 
2-14 

Blue „ 

Gardcu beaus 

1-53 

0-084 

2-19 

1-32 

0-049 

1-27 

Pkaseolus Dmlti flora 

— 

0-035 

0-90 

Sunflower 

— 

0-017 

0-44 

cumrhita 

2-10 

0-021 

0-55 

Pidnm 

1-14 

o-ou 

0-29 

Beech 



0-011 

0-30 

Chestnut 



0-026 

0-67 

Horse cliestnut 

— 

0-026 

0-67 

Pinxis (xmbra 

1-16 

0-038 

0-99 

Pinus maritiina 

2 -60 

0 033 

0'86 
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The phosphatide represents only a small percentage of the total 
phosphorus (in the case of Eicinus, only 1%), and, since the seeds contain 
very little inorganic phosphorus, it is evident that some other organic 
phosphorus compounds must be present in much larger quantitv than 
the phosphatides. The substance known as phytin, which yields 
inositol as a cleavage product, is one of these substances, and is 
presumably of greater importance to plants than the phosphatides. 

N. H. J. M. 

Water-soluble Polysaccharides of Barley and Malt. 
Horace T. Brown {^Bied. Zentr.j 1908, 37, 675 — 676 j from Zekstdt. 
ges. Brauyyes&yi, 1907, 30, 286). — Finely-crushed barley (1 kilo.) was 
stirred with boiling water (7 litres), cooled to TO'^, and, after addin*/ 
IS" c.c. of malt extract, boiled for a long time. A further amount 
(250 c.c.) of malt extract was then added, and the whole digested for 
one hour at 50 — 55^ and again boiled. It was then filtered, the 
residue well washed with hot water, and the filtrate evaporated to 4 
litres under reduced pressure. The resulting liquid, D. 1'060 
containing 15% of dry matter, was treated with 80% alcohol; on 
cooling, white flakes of crude amylan separated. The latter, aftei- 
being thoroughly washed with 60 — 70% alcohol, was treated with 
500 c.c. of water, and again precipitated with alcohol. 

The soluble constituents of barley are as follows : ash, 075 • 
proteins, 075 ; sugar, 4T0 ; starch, 56*20, and amylan, 9*65%. The 
amylan yields, when hydrolysed with 2*5% oxalic acid, chiefly dextrose 
along with galactose, mannose, arabinose, and xylose. 

Crude amylan from malt dissolves readily in cold water, is strongly 
dextrorotatory, and has slightly reducing properties. When hydro- 
lysed, it yields dextrose and arabinose. N. H. J. M. 

Fruits of Caulophyllum thalictroides and Cornua sericea. 
Edith Stockton and C. G-. Eldredqe (Chem. News, 1908, 98, 
190— 191).— The pulp of the fruit of Caulophyllum ihaUctroidm 
contains lajvulose and small quantities of citric, tartaric, and tannic 
acids. The crushed nuts yield to ether about 3% of oil, calculated on 
the whole fruits, of which a portion is volatile and the remainder 
belongs either to the lauriu or olein group. 

The pulp of the fruit of Cornus sericea contains potassium hydrogen 
tartrate, potassium hydrogen oxalate, calcium oxalate, gum, tannic, 
gallic, and malic acids, and a sugar, possibly laevulose. The nuts 
yield to ether a pale amber-coloured oil, which deposits some solid 
matter, perhaps palmitin, on standing. T. A. H. 

Constituents of the Rhizome of Imperatoria ostruthium. 
Johannes Herzog {Arch. Pkai'in., 1908, 246, 414 — 417).— The 
author has applied the method devised for the preparation of 
pimpinellin (this vol,, i, OOo), namely, extraction with benzene and 
treatment of the concentrated extract with light petroleum, to this 
rhizome, and has isolated thereby oxypeucedanin, identical with that 
prepared by Erdmann and by Bothe from the root of Peucedamm 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


079 


ofciTvale. Gorup-Besanez (Abstr., 187i, 907 ; 1877, 717) obtained 
ogtruthin as the principal oonstituont of the young rhizome of 
Imperatoria although Heat subsequently (this Jouru., 1875, 

772) detected oxypeucedanin in the rhizome. It remains to be seen 
whether ostrnthin and oxypeucedanin both occur always in the rhizome, 
or whether the former is replaced by the latter as the rhizome ages or 
is collected and stored. T. A. H. 


Constituents of Saffron. Balthasar Pfyl and W. Soiieitz 
[Ziitsch. Nahr. Genussm., 1908, IG, 337 — ’SIO. Compare Hilger, 
Abstr., 1900, i, 682). — With the object of devising a profie.ss for the 
detection of inferior saffron (this vol, ii, 997), attempts were made, 
following lines suggested by the results of previous investigators, to 
obtain data regarding the properties of the chief constituents of the 
drug. 

The methods suggested by Quadrat (/. pr, Chem,, 1852, 66, 68) and 
Weiss [ibid., 1867, lOI, 65), involving the extraction of the saffron, 
previously freed from fat, <fcc., by means of ether or light 
petroleum, with water, and precipitation of the colouring matter 
(polychroit or crocin) from the aqueous extract by lead acetate or 
alcohol, do not yield a pure preparation, and the same is true of 
Kayser's process, depending on the us© of animal charcoal for the 
extraction of the colouring matter (Abstr., 1885, 50). Only 
amorphous, impure preparations of crocin could be obtained, and these, 
on hydrolysis with acids, furnished dextrose (compare Kayser, loc. cit . ; 
Schunck and Marchlewski, Abstr., 1894, i, 340). 

Similarly, Kayser 's crocetin {loc. cit) could only be obtained as an 
amorphous, red mass, which, however, yielded crystalline salts with 
metals and certain organic bases (compare Decker, Abstr., 1906, i, 
686 ). 

Kayser’s picrocrocin {loc. cit) could not be prepared, although by 
using his process for its isolation a small amount of a white, crystalline 
mbstancCy m. p. 67®, which did not reduce Fehling’s solution, was 
obtained. 

From a chloroformic extract of saffron, three substances were 
isolated: (1) a colourless, crystalline producty m. p. 380° which did 
not reduce Fehling’s solution ; (2) a yellow, crystalline substance^ 
m. p. 164°, readily soluble in water or alcohol, which when boiled with 
acid developed the odour of saffron oil and yielded a reducing sugar, 
probably laevulose, and (3) a crystalline hydrocarbon, m. p, 118° 
(compare Schuler, Inaug, Dm. Munich, 1899, and Hilger, loc. cit.), 
apparently similar to the hydrocarbons found in marigold petals, 
arnica flowers, &c. The second of these products somewhat resembles 
the picrocrocin described by Kayser. 

An alcoholic extract of saffron contains, in addition to colouring 
matter, a sugar (? Isevulose) and a glucoside, which, on hydro ly.«is 
yields saffron oil and Issvulose (1). The sugar provisionally regarded 
SIS laevulose is laevorotatory, reduces Fehling’s solution, yields 
pbenylglucosazone, and gives the Seliwanoff reaction (Abstr., 1903, ii, 
^16). T. A. H. 
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Have Manganese Salts, Employed as Stimulants, a Favour' 
able Influence on Vegetation ? Sigoed Rhodin Zmir.y 1908, 
37 ^ 667 — 668 ; from K. Landibr, Akad, Handl. Tidskr. Stockholmy 
1908, 30 — 33). — Field experiments with oats grown on peaty soil and 
with potatoes on rich garden soil. Manganese peroxide (1 kilo, per 
are), manganese acetate, and benzoate (30 grams per 100 square metres) 
reduced the yield of oata. In the potato experiment, manganese 
sulphate (6 kilos, per hectare) was employed. One variety of potatoes 
showed an increase of 1% of starch on the manganese plot ; the total 
starch was, however, considerably less than without manganese, owing 
to the smaller yield of tubers. N. H. J, M. 

Manurial Experiments with Nitrogen in 1907. Henbik 
G. SoDEEEAijM {Bied. Zentr., 1908, 37, 657 — 669 j from K. Landthr. 
Akad, Handl, Tidshr, Stockholm^ 1908, 104 — 110). — Oata were grown 
in sandy soil (25 kilos, per pot), and manured with 0*25, 0*5, and 0*75 
gram of nitrogen in different forms, in addition to minerals. The 
relative manurial effects of the nitrogen compounds varied according 
to the amounts employed. With the smallest amounts, sodium nitrate 
gave the highest yields. When 0*5 gram of nitrogen was applied, am- 
monium sulphate gave the best results; then Polzeniusz’s, Carlson's, and 
Frank's calcium cyanamide preparations ; the next best were sodium 
nitrate and albumin (about equal), and last, calcium nitrate. With 
the largest amounts of nitrogen, ammonium sulphate was again the 
best ; then Carlson’s and Polzeniusz’s calcium cyanamide ; Frank's 
cyanamide gave considerably less produce, whilst calcium nitrate was 
again the least satisfactory. 

The total divergence of the results from those of the previous year 
is attributed to the unusually low temperature in 1907, and the 
consequent more prolonged vegetative period. N. H. J. M. 

Field Experiments with Ammonium Sulphate. Hermann 
Bachmann {Bied. Zentr., 1908, 37, 664—665 ; from FvMing's Landw. 
Zeitf 1907, 530). — Experiments with rye, oats, barley, and mangolds 
grown on sandy soil and on loam showed that ammonium sulphate 
produced considerably greater yields than sodium nitrate. 

N. H. J. M. 

Utilisation of Nitrogen in the Form of Ammonium Nitrate. 
Theodor Pfeiffer, A. Hefner, and L. Frank {Bied, Zentr,, 1908, 
37, 663 — 664 ; from Mitt. Landw. Inst. K, Univ. Breslau^ 1908, 5, 
34 Ij. — The plants were grown in sand, and manured with ammonium 
nitrate and sulphate and sodium nitrate respectively. The position 
of ammonium nitrate as a manure is between sodium nitrate and 
ammonium sulphate ; it may, however, under certain conditions, equal 
sodium nitrate. Addition of sodium chloride had no appreciable effect. 
The favourable results obtained by Wagner with sodium chloride in 
conjunction with ammonium sulphate may have been due to the 
presence of zeolites in the soil. . ^ 

Addition of phosphorite along with ammonium nitrate increase 
the yield and also the amount of nitrogen taken up. N. H. J. 



ANALYTICAL CHEMISTRY. 


981 


Manurial Trials with Soditun Nitrate and Ammonium 
Sulphate. H. Clausen (BUd. Zentr., 1908, 37, 585 ; from Illueir. 
landio. 1907, 27, 842). — Ammonium sulphate proved more 

effective than sodium nitrate on potatoes, rye, and oats growing on 
sandy soils. The superiority may be accounted for in several ways j 
there are indications that the potato plant can directly assimilate 
ammonia, so that nitrification becomes unnecessary • it is also known 
that sodium nitrate washes into the sub-soil, and is therefore lost more 
readily than ammonium sulphate. On the soils in c^nestion, Wagner's 
generalisation, that ammonium sulphate is only 75% as effective as 
sodium nitrate, clearly does not hold, and the author is of opinion 
that results similar to his own would commonly be obtained elsewhere. 

E. J. R. 

Plot Experiments on the New Nitrogenous Manures. 
Hjalmar von Keilitzen (Bied. Zentr., 1908, 37, 659—663; from 
Svmska Mosshulturforming. Tidshr., 1908, 91— 108).— Calcium nitrate 
produced higher yields of potatoes and of starch than potassium nitrate 
both on incompletely humified Sphagnum soil deficient in nitrogen, 
and on peat soil rich in nitrogen. Similar experiments with oats 
gruwn in sandy peat gave similar results. 

Experiments in which different varieties of potatoes were grown in 
sandy soil, and manured respectively with sodium nitrate and two 
calcium cyanamide preparations, showed that, whilst the plants manured 
with cyanamide developed somewhat better than those on the nitrate 
plots, the final yields both of potatoes and starch were highest where 
nitrate had been supplied. N. H. J. M. 


Analytical Chemistry. 


A Shortened Burette. F. Tschaplowitz {Zeitsch. anal. Chem., 
1908, 47, 697 — 698). — The apparatus consists of two 25 c.c. burettes 
connected at their lower end with a single tap. When the contents 
of one of the burettes has been run off through the tap, a half-turn 
of the latter enables the contents of the second burette to be used. 

W. P. S, 

Combined Wash-bottle and Pipette. J. W. Hogartu (J. Bog. 
Soc.) Ntv) South Wahg^ 1905, 38, 418 — 420). — A modified wash- 
bottle by means of which it is possible to deliver an exactly measured 
■polnme of liquid. P. H. 

Destruction of Organic Substances. M. Kerbosch {Fhami. 
^hekhlad^ 1908, 45, 1210 — 1213). — The author emphasises the 
mportance of the absence of organic matter in testing for metallic 
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poisons, and describes a method for destroying it by heating the 
material with a mixture of sulphuric acid and nitric acid. The 
method has been applied to milk, peas, meat, and sardines. 

A. J. W. 

The Use of Nitrous Acid, Nitrites, and Aqua Regia in the 
Estimation of the Mineral Constituents of Urine. Joseph 
H. Kastle (Amer. J. Physiol., 1908, 22, 411— 422).— The difficulty 
of incinerating urine completely is well known. If, however, the 
urea is first got rid of by heating with sodium nitrite, nitrous acid, 
or aqua regia, incineration is rapidly accomplished, and the inorganic 
constituents of the ash can be estimated accurately. Each of the 
three reagents mentioned has special advantages in certain cases. 

W. D. H. 

Action of Thiosulphate on Permanganate in Alkaline 
Solution. Heinrich Kiliani {Cke7)i, Zeit,, 1908, 32, 1018).— 
Eeinige proposed to estimate alkali iodides by titration with 
permanganate (conversion into iodate), and to estimate the excess 
by means of thiosulphate, when tetrathionate was supposed to be 
formed. The author, having received a private communication from 
Herras, has had the matter investigated, and now states that in the 
oxidation of thiosulphate in alkaline solution, sulphate is formed. 
Hence, when using Eeinige’ s process, it must be remembered that 
8 mols. of potassium permanganate do not require 24, but only 
3, mols. of sodium thiosulphate for decolorisation, L. de K. 

Estimation of [Organic] Sulphur by Carius’ Method. 
Erwin Rupp {Chem. Zeit., 1908, 32, 984). — It is recommended to add 
barium chloride when oxidising the substance with nitric acid instead 
of adding it when the oxidation is finished. The barium sulphate 
thus obtained is of a coarse structure, and consequently readily 
washed and collected. It must be remembered that it always contains 
barium nitrate, from which it may be freed by boiling with 
150 — 200 C.C. of water, any large particles being broken up with a 
glass rod, E. de K. 

Volumetric Estimation of Sulphuric Acid. Thomas Cooksey 
{J. Roy. Soc., New South Wales, 1907, 41, 215 — 217). — The author has 
improved the titration of barium and calcium salts by means of A/IO 
sodium carbonate and phenolphthalein as indicator, by adding 
alcohol in such quantity that, after the experiment is finished, the 
liquid will contain about half its bulk of it. Before titrating, the 
liquid must, if necessary, be rendered neutral to phenolphthalein with 
potassium hydroxide. The barium or calcium carbonate is immediately 
precipitated, and the end reaction becomes very distinct. 

Sulphates (if necessary, freed from metals other than alkalis) are 
estimated conveniently by adding to the carefully*neutrali^d solution 
a definite amount of barium chloride, the excess of wh^ch is then 
estimated by the above process. 
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jAodiflcation of HUfner’s Method for the Volutnetrio 
Estimation of Nitrogen. Victor you Cordiek (Zeitsck, anal. 
Chem., 1908, 47, 682 — 687). — The apparatus used consists of a 
cylindrical bulb with a long neck, which is provided with a side-tube, 
the whole being similar to a Victor Meyer’s vapour density apparatus. 
The bulb has a capacity of about 100 c.c., and is fitted with a stoppered 
tubulure for introducing the sodium hypobromite solution. A second 
bulb is also provided, and serves as a reservoir for a further quantity 
of the solution ; it is attached to the main bulb by a tapped tube, 
which enters the shoulder of the main bulb, and also at its top by a 
second tapped tube, which is connected with the neck of the apparatus. 
About 50 c.c. of Knop's (sodium hypobromite) solution are placed in 
the main bulb, and about 40 c.c. in the resors^e bulb. When required, 
this portion of the solution is allowed to enter the main bulb by 
opening both the taps. The use of the apparatus enables a larger 
quantity of substance to be taken for the estimation, and results of 
experiments are given showing that the method may be used for the 
estimation of nitrogen in guanidine picrate, urea nitrate, acetylurea, 
ammonium platinichloride, Ac. W. p. 8. 

Estimation of Ammonia in Urine. A. RoNcnhsE {Bull. Sac. 
chim., 1908, [iv], 3, 840. Compare Abstr., 1907, ii, 651), — A claim 
for priority against Alalfatti (this vol., ii, 531). E. H. 

Presence of Nitrite and Ammonia in Well-water and Its 
Signification. J. van Eyk (Pharm. WeekUadj 1908, 46, 1162 — 1165), 
—At the ordinary temperature, zinc reduces nitrates in aqueous 
solution to nitrites, and then to ammonia. The author considers that 
nitrates in well-water may be reduced to nitrites by the zinc employed 
to galvanise the iron pipes of water pumps. A. J. W. 

Estimation of phosphorus, Sulphur, and Silicon in 

Acetylene. Adolf Fbaenckel (Chern. 1908, ii, 643 — 644; 

from J. Qashehuchtung, 1908, 51, 431 — 435). — The acetylene generated 
from a known weight of calcium carbide is burnt in a special apparatus, 
and the products of combustion are drawn through sodium hypo- 
bromite solution. 

On evaporating to dryness with addition of hydrochloric acid, the 
silica is obtained ; in the filtrate from this, the phosphoric acid is 
estimated as usual with magnesia mixture. Sulphur is estimated 
Hiinilarly by passing the products of combustion through sodium 
hypobromite and estimating 'the sulphuric acid formed as usual. 

L. DE K. 

Estimation of Phosphoric Acid by Lorenz’s Method. 
Ottokar Fallada {Chem. Zentr.., 1908, ii, 827 — 828 ; from Oskrr.-ung, 
7Mtsch. Zuchr.-Ind. Landw., 1908, 37, 333 — 336). — Lorenz’s method 
(liirect weighing of the yellow precipitate) is recommended, and will be 
found useful for the estimation of citrate-soluble phosphoric acid. 

L. DE K. 
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Estimation of Arsenic in Iron Ores. Marcel Guedras ((74«//c 
Zentr.y 1908, ii, 444; from Rev. gener. Ckim. pure appl.^ 1908, 

251 — 253). — One gram of the finely-powdered ore is boiled in a 
500 c.c. flask with 150 c.c. of hydrochloric acid and 6 grams of 
stannous chloride, and the distillate is collected in a graduated 100 c,c. 
receiver containing 50 c.c. of water. 

When 40 c.c. have passed over, the distillate is nearly neutralised, 
a few grams of sodium hydrogen carbonate are added, and the arsenic 
is titrated as usual with standard iodine. L. de K, 

Apparatus ►for the Estimation of Carbon in Iron. Max 
WiDEMANN [Chem. Zentr.y 1908, ii, 724 — 725 ; from ZeiUch, Chen, 
Apparatenhmde^ 1908, 3, 296). — An improved flask and condensation 
arrangement. The essential improvement consists in the condensing 
tube being fitted with 5 bulbs. The gaseous products escape through 
a side-tube. The tube carrying off the water is fitted with a funnel, in 
which the water rises in case of sudden pressure, thus preventing the 
tube from cracking. L. de K. 

Simultaneous Estimation of Carbon, Hydrogen, and Nitro- 
gen, &c., in Organic Compounds by the Method of Simplified 
Elementary Analysis. Max Dennstedt and F. Hassler 
1908, 41, 2778 — 2782). — Oxygen, prepared by heating potassium 
permanganate, passes through a sulphuric acid tube, through one 
limb of a T-piece, and through a soda-lime-calcium chloride tube 
into the bifurcated entry-tube of the combustion apparatus. Through 
the other limb of the T-piece, oxygen is driven into a weighted rubber 
bag (15 kilo, per 300 sq. cm.) which acts as a reservoir, by which the 
current of oxygen during the combustion can be adjusted to a nicety. 
I'he combustion tube and absorption apparatus are arranged as usual. 
To absorb oxygen, a 1 litre Erlenmeyer flask is provided with a two- 
holed stopper, through which one tube, passing to the bottom of the 
flask, is connected with an ordinary pressure-adjusting bulb, whilst a 
capillary T-piece, passing just through the other hole, is connected by 
one limb with the combustion apparatus, a safety bottle being inserted 
to prevent back-suction ; the other limb of the T-piece, provided with 
rubber tubing and a pinch-cock, serves as a gas-exit. 

The best absorbent of oxygen is cuprous chloride in hydrochloric 
acid containing pieces of copper gauze. The solution is prepared 
best from copper sulphate and an excess of hydrochloric acid, as the 
presence of sulphuric acid increases the rate of absorption of the 
oxygen. The solution is efficient so long as copper gauze remains 
undissolved. 

The expulsion of air from the whole apparatus requires one to oue 
and a-half hours. At the completion of the combustion the nitrogen 
is swept into the Erlenmeyer flask for about twenty minutes ; after 
standing overnight, the nitrogen is measured in a Hem pel burette, 
Any nitrogen retained as lead nitrate by the lead peroxide must be 
extracted by 33% alcohol, the solution evaporated, and the residue of 
lead nitrate weighed, Sulphur and the halogens are estimated as 
described in previous communications. 
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The method is most suitable for the analysis of costly substances, 
difficult to obtain pure. C. S. 

Volumetric Estimation of Sodium Hydroxide in the 
Presence of Sodium Carbonate. A.‘ C, Andersen (J. Pharm. 
Ckhn.f 1908, 28, 370 — 371 ; from Tidshr. Kem. Fann. Terapi, 
1908 11) 161). — ‘This estimation is generally carried out by adding 
barium chloride, which precipitates the carbonate and leaves the 
hydroxide ; the latter is then titrated with standard acid and phenol- 
phthalein as indicator. But in order to obtain trustworthy results, 
the author proposes the following slight modification. 

After operating in the manner described, another portion of the 
solution is taken, and sufficient standard acid is added to neutralise 
the greater part of the hydroxide. The liquid is then heated to 
boiling, and a slight excess of barium chloride solution is added. 
When the liquid has cooled (the flask being closed), the titration 
is continued with phenolphthalein as indicator. 1 j, de K. 

Ready Means of Comparing Sodium Carbonate and Oxalic 
Acid Solutions, A. Tian {Ckem, Zentr.^ 1908, ii, 636; from Rev. 
gen. Ckim. pure, ajypl., 1908, 11, 208). — The process is based on the 
fact that oxalic acid liberates the mineral acid from a calcium salt. 
A measured amount of the oxalic acid solution to be tested is mixed 
with an excess of calcium chloride, and the turbid liquid titrated 
with sodium carbonate solution, using helianthin as indicator. 

L. DE K. 

Estimation of Small Amounts of Barium in Rocks. Ralph 
W. Langley {Amer. J. Rci., 1908, [iv], 26, 123— 124).— The author 
estimates small amounts of barium in rocks by precipitation with 
sulphuric acid immediately after the separation of silica. It is 
necessary to re-dissolve the barium sulphate in concentrated sulphuric 
acid, and to precipitate it with water, in order to free it from ferric 
and other sulphates. If baiium is not removed as sulphate, it is 
precipitated as phosphate, and introduces an error in the estimation of 
magnesium. 1^- J* 

Separation of the Metals which are Precipitated by 
Hydrogen Sulphide. H. Bollenbach {Zeitsch. anal. Chem.y 
1908,47, 690—693), — The metals which are precipitated by hydro- 
gen sulphide, and are insoluble in ammonium sulphide, namely, 
mercury, lead, bismuth, cadmium, and copper, may be separated from 
each other by the following method. The precipitated sulphides are 
treated with nitric acid, when all but the mercury goes into soliiiion. 
Ammonium persulphate is added to the solution, then a considerable 
excess of ammonia, and the mixture is boiled. Lead and bismuth 
are precipitated and removed by filtration. The precipitate is 
dissolved in concentrated hydrochloric acid; one portion of the 
solution is rendered ammoniacal, then acidified with acetic acid, and 
tested with potassium dicbromate, a yellow precipitate denoting the 
presence of lead (bismuth diromate is readily soluble in acetic acid). 
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A second portion of the hydrochloric acid solution is treated with 
stannous chloride, and sufficient sodium hydroxide is added to r®. 
dissolve the stannous hydroxide. A black precipitate shows that 
bismuth is present. The filtrate from the lead and bismuth peroxides 
is boiled with hydrochloric acid to decompose the ammonium 
persulphate, and then rendered ammoniacal, A blue coloration 
denotes the presence of copper. The blue solution is then treated 
with potassium cyanide and hydrogen sulphide, when a yellow 
precipitate is obtained if cadmium is present. W. P. S. 


Electrolytic Estimation of Thallium and Probable Existence 
of a New Oxide of this Metal. Gino Gallo and G. Qmm 
{Atli R. Accad. Lincei^ 1908, [v], 17 , ii, 276- — 284), — When a 
solution of thalloQS sulphate, slightly acidified with sulphuric acid, 
is electrolysed, the whole of the thallium is deposited on the anode 
in the form of an oxide, generally supposed to be the sesquioxide. It 
was found, however, by Heiberg (Abstr., 1903, ii, bl4) that, when 
the deposit of oxide is heated in order to dry it, its weight at first 
diminishes and subsequently increas^es, this increase being supposed 
by him to be due mainly to the action on the oxide of sulphur dioxide 
from the gas heating the oven, whilst Werther [J. pr, Che'in.^ 1864,91, 
385) regarded it as being caused by the absorption of carbon dioxide, 
The authors find that the minimum weight of the deposit is greater 
than that of the sesquioxide corresponding with the amount of 
thallium employed, their results indicating that the sesquioxide is 
converted into an oxide of the composition TlgOg. The oxide TJ^O^ 
is probably transformed partly into TIO2, which, with 
gives the compound TlgO^^. The formation of such an oxide is not 
surprising, considering the position of thallium between iriereiiiy 
and lead in the periodic system, and also the existence of mercury 
peroxide (compare Antropoff, Zeitsch. EUktrochem.j 1906, 12, 585; 
Pellini, Oazzetta, 1908, 38, 1, 71). 

The best precedure for the quantitative, anodic deposition of 
thallium as oxide is to dissolve tliallous sulphate in about 100 c.c. of 
water in a Classen capsule, the solution being acidified by the 
addition of about 0‘1 gram of oxalic "acid, and electrolysed at the 
ordinary temperature with a platinum disk rotating at 800 revs, per 
minute as negative electrode; the voltage should be 3 4, and the 

current density, 0'15 — 0*20 ampere. The end of the electrolysis is 
ascertained by adding a little water so as to raise the level of the 
liquid in the capsule ; no deposit should appear on the clean platiumn 
surface thus freshly brought into contact with the solution. The 
weight of the deposit, after drying at 160—200°, corresponds with 
the formula TI3O5, and, when dissolved in hydrochloric the 

oxide causes evolution of chlorine and forms the chloride, riClgjS 
The oxide hence decomposes according to the equation : 

8TI3O5 = 3TI2O3 -f yXlgO + nOg, 
and the authors regard it as having the structure 
o:Ti-o*Ti(:o)-o*Ti:o. 


T. H. P. 
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Analysis of a Mineral containing Copper Bismuth t 
S ilver O^cium, Iron, and Quartz^ aSt ChZA ’ and V 

372).-The mineiul is decomposed by means of nitric aL^^’ and 
potassium chlorate, and a solution of ammonium nitrate is added to 
beep lead and calcium sulphates in solution. The siliceous matter is 
then collected and washed, first with a hot acid and then with a hot 
ammoniacal solution of ammonium nitrate. After removim. any 
SI ver from the filtrate by means of hydrochloric acid, sulphuric acid is 
added, and then excess of ammonia, which precipitates the iron onlv 
this IS washed hrst with an acid and then witli an ammoniacal 
solution of ammonium nitrate. The bismuth is then precipitated wUh 
ammonium carbonate, and, finally, the copper and lead are Lparated as 
' L. DE K. 

Solubility of Bare Barth Ozalatea in Solutions containing 
tjranyl Salts. Oito Hauseb {Zeitsch, anal, dmn., 1908 47 

077- 80 . -It IS pointed out that uranyl salts have a ’conddtatte 
solvent action on cerium and lanthanum oxalates, and unless a con 
siderable excess of oxalic acid is added, the results obtained in the 
usua method of precipitating these earths as oxalates are uutrnst- 
worthy, ii urauyl salts are present. 'yy p g 

Separation of the Metals of the Ammonium Sulphide 
Group Lrich Ebler ayml.CUm., 1908, 47 6G5-677) - 

fhe following process of separating the metals precipitated by 
ammonium sulphide is recommended. The precipitate, consisti,,.. of 
irmi, manganese nickel, cobalt, and sine sulphides, and alumiutem 
and chromium hydroxides, is boiled with hydrochloric acid until ah 
the hjdrogen sulphide has been expelled, then oxidi.sed with nitric 
acid, and treated with hydrogen peroxide and sodium hydroxide. The 
precipitate, which contains the iron, manganese, nickel, and cobalt i.s 

separated by filtration dissolved in hydrochloric acid, hydrogen 
peioxide is added, and the iron and manganese are precipitated i^th 

soZioTi T separated from their hydrochloric acid 

solution by the addition of ammonium chloride, hydroxylamiiie 

manvanir ’ “ «>e iron being precipitated, whilst the 

manganese remains m solution. The nickel and cobalt ai’e separated 
by adding dicyanodiamide and potassium hydroxide to the filtrate 

The^ Xlte^^cont’ as a cry.stallinc compound, 

filtrate containing the aluminium, chromium, and zinc is boiled 

4iven“or tef l"''® ™P«»to<lly until ammonia ceases to 

by Son hydroxide thus precipitated is removed 

'oiu ‘he hot 

preupitaies fcbe chromium, leaving the zinc in solution, 

w. p. a 

PreaenpR Alumina, and Phosphoric Acid in 

"hies. 1907^4l*163°‘ni\ (/. Roy. Soo., New South 

, -± 1 , lOtj—i i l).~-lhe acid solution is mixed with a dehnite 
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amount of a standard solution of sodium dihydrogen phosphate, and 
potassium hydroxide solution is added until the liquid is neutral to 
methyl-orange. The whole is diluted to 80 — 90 c.c., and heated on 
the water-bath until the precipitate has settled. To the filtrate is 
added an excess of calcium chloride, the liquid is acidified slightly with 
iV/10 acid, boiled to expel carbon dioxide, and the free phosphoric acid 
is titrated with 10 potassium hydroxide, using phenol phthalein as 
indicator, as soon as the liquid is neutral to methyl-orange j 1 c.c, 
0*0035b gram of 

The iron oxide is determined iodometrically, and calculated to ferric 
phosphate. This deducted from the weight of the first precipitate gives 
the aluminium phosphate, which is then calculated to alumina. From 
the total phosphoric acid found, is then deducted the amount purposely 
added, L. de K. ^ 

Separation of Iron from Nickel and Cobalt by Lead Oxide. 
T. H. Laby (/. Eo^. Soc., JV^ew South Wales^ 1904, 37, 157). — After 
trying the separation by means of ammonium hydroxide and chloride 
ammonium carbonate, the basic acetate process, the phosphate method, the 
electrolytical separation, and the ether extraction process, the author 
finally calls attention to a process given by Field [Chem. ^ewg^ 1859 
1, 5), which he finds is also suitable for the separation of iron from 
cobalt. 

In this process the iron is precipitated as hydroxide by evaporating 
the nitrate solution with excess of lead oxide ; the lead is separated 
readily from the filtrate with sulphuric acid. The nickel or cobalt is 
then estimated electrolytically in ammoniacal solution. L. DE K. 

Detection of Cobalt in the Presence of Large Quantities 
of Nickel. M. Emmanuel Pozzi-Escot {Ann. Chim. anal., 1908, 13, 
390 — 391). — Supposing the amount of nickel to be about 1000 times 
that of the cobalt, the solution containing about 10 grams of the 
nitrates is concentrated to 25 — 50 c.c. and mixed while hot with 
50 grams of ammonium molybdate dissolved in a little boiling water. 
When cold, the liquid is filtered from the nickel precipitate, and 
the rose colour of the cobalt becomes visible. On boiling with excess 
of sodium hydroxide and a little hydrogen peroxide, the cobalt is 
obtained as a brown oxide, which may then be identified by means 
of the borax bead. L. oe K. 

Approximate Colorimetric Estimation of Cobalt and Nickel 
in the Presence of Bach Other. R. W. Challinor (/. Eoy. Soc., 
New South WaleSf 1 905, 38, 406 — 417). — The two metals are estimated 
jointly by electrolysis, and then dissolved in dilute nitric acid (1 : 1)- 
After evaporating nearly to dryness, the mass is dissolved in water 
and diluted to a known volume. If the liquid is green, more thau 
of nickel is present ; an aliquot portion of the liquid, containing 
0 04 — 0*05 gram of the mixed metals, is taken, and a standard solution 
of cobalt is run in until the colour (after diluting to the 50 c.c. mark) 
is equal to that of a standard solution containing the nearest weight 
of the mixed metals. If, however, the solution is pink, showing 
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the presence of more than 2i% of cobalt, standard nickel is run 
ia> any excess of which may be again checked with cobalt. 

After allowing for nickel added, the amount of nickel in the 
mixture is readily calculated. L ^ 

lodometric Estimation of Chromic and Vanadic Acids in 
the Presence of Bach Other. Graham Edgar {Ainer. J, ScL, 1908, 
[iv], 26, 333— 336).-^Th0 mixed acids (about 0-2 gram) are ^boiled 
>vith 15 c.c. of hydrochloric acid and 2 grams of potassium bromide in 
a Voit flask, a slow current of hydrogen is passed, and the bromine 
evolved, owing to the reduction of 2CrO^ to Cr^O^ and VgOj to V.,0 , is 
absorbed in an alkaline solution of potassium iodide" contained^* in 
a Drexel bottle connected with a Will and Varrentrap trap, also 
containing the same solution. After the operation is over the 
potassium iodide solution is acidified with hydrochloric acid, and the 
iodine set free titrated as usual. The Drexel bottle is then filled with 
fresh potassium iodide solution. 

To the contents of the Yoit fiask are now added 2 grams of 
potassium iodide, 15 c.c. of hydrochloric acid, and 3 c.c. of syrupy 
phosphoric acid, and the distillation is repeated as before in a current 
of hydrogen. The hydriodic acid acts on the Y^O^, reducing this 
to Y^O, with liberation of iodine, which is absorbed in the Drexel 
bottle and titrated as usual. The second titration therefore gives the 
vanadic acid only, and the difference between the first and second 
gives the necessary data for the calculation of the chromic acid. 

L. DE K. 

Tin. David B. Dott {Pharm. J.^ 1908, [iv], 27, 486).— 
Contrary to general belief, metastannic acid, formed by the action 
of nitric acid on tin, is soluble in hydrochloric acid. All quantitative 
processes based on the separation of silica from tin by evaporation to 
dryness are untrustworthy, as a large proportion of the tin volatilises 
as chloride. The author proposes the following method for the 
estimation of tin in the presence of antimony. 

The solution Ls divided into two equal portions. In one of these, 
both metals are precipitated with hydrogen sulphide, and the pre- 
cipitate is then converted in the usual manner into a mixture of 
tin and antimony dioxides. The other portion is saturated with 
oxalic acid, heated, and treated with hydrogen sulphide, which now 
precipitates the antimony only ; this is then converted into dioxide 
and deducted from the joint weight. 

Lows modification of Pearce’s method for the estimation of tin 
in ores, by fusing with sodium hydroxide, dissolving in hydrochloric 
acid. Inducing by boiling with iron wire, and, after filtering into a 
aask fiiied y^ith carbon dioxide, rapidly titrating with standard 
wdme, gives good results. L. de K. 

Analysis of Oxidised Antimony and Lead Sulphide 
1 Jacobsohn {Chem. ZtiU^ 1908, 32, 984—985}.— 

e article is mainly devoted to the assay of commercial Sulphur 
aatimonii auratum (this voL, ii, 540). 

VOL. xciv, ii. 


67 
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The process is also applicable to lead sulphide. For the estimation 
of free sulphur, the use of boiling chloroform is recommended. 

L. DE K. 

Volumetric Estimation of Bismuth. Pierre Balavoike 
{^Zeitsch, anal. 1908, 47, 681). — The author mentions that 

previous to the publication of the results of Moser’s investigation 
(Abstr., 1907, ii, 433) on the volumetric estimation of bismuth, he had 
recorded the results of experiments showing that the method was 
untrustworthy. W. P. S. 

AnalyBis of Organic Mixtures with the Aid of the Refracto- 
meter. Ernst E. Sundwick {Pha/rm. Zentr.-Ky 1908, 49, 783 — 787). 
— Some remarks on the process of Beythien and Hennicke (this vol.,ii^ 
72). 

The author’s own process is based on the following equations : 
(1) V : — B \ C — which V and represent two volumes 

containing the same amount of dissolved matter, G the refraction of 
the joint solution, and B the refraction of the solvent (water, alcohol, 
chloroform, acetone, toluene, &c.)j(2) E((7 — jB) = constant, and (3) 
P{C — B)ld = constant. E. de K. 

Methyl Alcohol and its Impurities. Franz Friedrichs {Chm, 
Zeit,, 1908, 32, 890— 891).— In examining methyl alcohol for 
impurities, the carbylamine test for chloroform should not be omitted, 
in view of the fact that methyl alcohol is sometimes treated with 
bleaching powder in order to remove acetone, which is thereby con* 
verted into chloroform. P. H, 

Gravimetric Alcoholometry. Blonde a u {Bull. Assoc. Chim, 
Suer. DisL, 1908, 26, 148 — 160). — Tables are given showing the weight 
of alcohol per hectolitre of mixtures of alcohol and water. The values 
are given for each reading of the Gay-Lussac alcoholometer between 
I and 100 at temperatures from 0^ to 30° (compare Abstr., 1908, ii, 
738). W.RS. 

New Differential Reactions of the Naphthols. Volct- 
Boucher {Ann. Chim, anal.y 1908, 13, 335 — ^338).— The following 
reagents are used : Alcohol of 95° (French), a 10% solution of copper 
sulphate, and a 10% solution of potassium cyanide prepared just 
before use. 

Identification of the Naphthols. — 0‘5 Gram of the substance is placed 
in a test-tube, and dissolved in the smallest possible quantity of 
alcohol, added drop by drop. Two c.c. of the copper solution are 
added, and, after thorough shaking, 4 c.c. of the cyanide. Vit 
a-naphthol an abundant, violet-red precipitate is obtained ; j ^ 

yields a yellow precipitate. If now just sufficient alcohol is 
dissolve the precipitate, a rose-coloured liquid showing a violet re ec loa 
will be obtained with the a-compound, but a golden-yellow solution m 

the case of /3-naphthol. i. j f fbe 

Identification of the Camphoraied Naphthols. — A thread o 



ANALYTICAL CHEMISTRY, 99X 

substoace is placed in a test-tube, and 2 c.c. of copper solution are 
added. The subatouce, which doats on the surface^ is dissolved by 
cautious addition of alcohol, and 4 c.c. of the cyanide are then adde7 
The result is the same as with the ordinary naphthols 
The same process serves for the detection of small proportions of 
a-naphthol m the /3-compound. Benzonaphthol does norgLe the 

reaction. ^ vw 

L. DB K. 

Estimation of Lactose by Ammoniacal Copper Salt 

Solutions. Yoshitaka Shimidzu {Biochem. Ztitsck 1908 IB 

243— 261).— Lactase can be estimated by means of the Kumagawa’ 
Suto modidoation of Pavy’s method, if it is first hydrolysed* into 
dextrose and galactose. For the latter purpose, 10°^ sulphuric acid, or 
hydrochloric acid, are suitable, and inversion is complete within one 
hour if 100 c.c. of acid is used for 0-25 to 1 gram of the sugar. The 
method is applicable to the estimation of sugar in milk. 8 B S 

Precipitation of Lsevulose by Baeic Lead Acetate. H 0 

Pkinsen-Geerligs (Zettsch. Ver, deuf. Zuckerind.^ 1908 932 9361 

—The results of the experiments recorded show that, whilst basic lead 
acetate does not precipitate lsevulose from its solution when the latter 
contains nothing but the sugar, an appreciable quantity of the sugar is 
precipitated if other substances which yield insoluble lead compounds 
are also present As all syrups and crude sugars give such solutions 
these, when clari6ed with basic lead acetate, furnish filtrates 
containing less lievulose than the original solution. The reducing 
sugar precipitated is shown to be actually lsevulose. W. P. S ^ 

Detection of Formic Acid in Honey. Th. Mbbl (Zuitach 
Au/,r. 6«m. 1908 16, 385-389).-Formic acid is best detected 
m honey by heating the sodium formate, obtained on evaporating the 
neutralised distillate of the honey, with concentrated sulphuric acid. 
The carbon monoxide produced is collected oyer potassium hydroxide 
solution, and if its volume is measured, the quantity of formic acid 
present may be calculated. Lactic acid, which may also be present in the 
distillate, yields carbon monoxide on treatment with sulphuric acid 
and a portion of the distillate should therefore be oxidised with 
permanganate and the resulting oxalic acid estimated. The quantity 
Ot carbon monoxide due to the lactic acid is then deducted from the 
total volume of gas found. The calomel formed by the action of formic 
a mini clilopde may also be employed as a measure of the 

rilln acid present, but it is pointed out that other 

3 present in honey distillates reduce mercuric chloride. 

W. P. S. 

Distillation of Fatty Acids ; Distilled Oleic 

1908 

according I *'p’ acidification of the fatty acids yields, 

yielihhtJ ^ sulphostearic acid, which on boiling with water 

} roxystearicacid. Theauthor,however,obtainedabouttwicethe 

67—2 
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quantity of hydroxystearic acid than would be expected, and has 
therefore altered Benedikt’s formula for sulphostearic acid into 

The presence of small quantities of neutral fat in commercial oleic 
acid distillation olein”) is difficult to confirm, owing to the possible 
presence of anhydrides and lactones. Owing to the presence of Volatile 
fatty acids, the estimation of water in the oleic acid should be effected 
in a vacuum over calcium chloride. Ij* de K. 


Estimation of /8-Hydroxybutyric Acid in Urine. Philip A. 
Shaffer {J. Biol. Chem., 1908, 5, 211— 224).— Previous methods for 
the estimation of this acid are criticised. The method proposed is to 
distil with .sulphuric acid and potassium dichromate, when under 
suitable conditions, the acid is converted quantitatively into acetone, 
which is then determined by standard iodine and thiosulphate 
solutions. A number of precautions, especially in estimations in 
urine, have to be taken. JI* 


Detection and Estimation of ^-Hydroxybutyric Acid in 
Urine. Otis F. Black (J. Biol. Chem., 1908, 5, 207 — 210). — Acebo- 
acetic acid is recognised by the red colour produced by ferric chloride, 
If /5-hydroxy butyric acid is tested in the same way in the presence 
of hydrogen peroxide, the same colour reaction is obtained. In 
applying the test to urine, evaporation at a gentle heat^ gets rid of 
acetoacelic acid ; the residue is acidified with hydrochloric acid, and 
made into a paste with plaster of Paris. This is broken up and 
extracted with ether, the ether is evaporated, and the test applied 
to the residue. For quantitative purposes, the residue is extracted 
with water and examined with a polar imeter. W. 1). H. 


Natural and Added Free Tartaric Acid in Natural Wines, 
H Astruc and J. Mahoux {Bull. Boc. ckim., 1908, [iv], 3, 
840—845 ; Ann. Chim. anal, 1908, 13, 307— 315).— The metkod 
of estimating the total tartaric acid and the total potassiiira in a 
wine, and deducing therefrom the amount of free tartaric acid, gives 
too low a value for the latter, since the amount of potas.sium combined 
witlr other acids is neglected. In this manner, excessive (added) 
quantities of free tartaric acid in natural wines are overlooked. 

The authors have estimated the total tartaric acid and potassium by 
the official methods, and the added tartaric acid and total potassium by 
other methods, in three natural wines prepared by the authors, both 
when untreated and after addition of variable known quantities o 
tartaric acid and potassium, and draw the following conclusions loni 
their results. The official methods are liable to large errors in opposite 
directions, the other methods (Pasteur, Reboul, Magnier de 
&c.) are more trustworthy, and should therefore be preferre , i ’ 
also more accurate to ignore the estimation of total potassium, an _ 
evaporate in the presence of potassium bromide, in order to estima 
tartaric acid. It is impossible to distinguish natural from 
tartaric acid in potable wines. 
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The authors' results contradict the statement that natural wines 
from ripe grapes are necessarily always free from tartaric acil 

k H. 

M^hod of Estimating Succinic Acid in Fermented Liquids 
containing Other Fixed and Volatile Acids. M. 

Poxzi-Escot {Compt. rend., 1908, 147, 600—601 • i- 

^cr. 1908, 26, 185— 186 *).— The following method is statUTo 
be trustworthy for the separation and estimation of .succinic acid in 
solutions containing colouring matters, tannin, proteins, and Hired and 
volatile acids. A portion of the solution is treated with a small 
quantity of gelatin, neutralised with ammonia, and tlien rendered 
distinctly acid with acetic acid. Barium chloride is next added and 
the precipitate, consisting of proteins, tannin, barium oxalate barium 
sulphate, &c., IS removed by filtration. The filtrate is boiled and 
treated with a considerable excess of lead acetate, which precipitates 
any remaining protein and tannin, and phosphoric, tartaric and 
citric acids The precipitate is collected on a filter and umsheil 
with very dilute acetic acd. The filtrate is treated with hydio^en 
sulphide to remove the excess of lead, and the solution is then acidified 
with sulphuric acid, boiled, and the malic acid is oxidised by the 
addition of an excess of potassium permanganate. This excess is 
decomposed by means of potassium hydrogen sulphite, andthesnipliuric 
acid is removed by treatment with barium chloride. The solution is 
then concentrated, rendered slightly ammoniacal, and the succinic acid 
IS precipitated by the addition of an alcoholic solution of barium 
brpmide a quantity of alcohol eq^ual to three times the volume of the 
total solution being also added. The barium succinate is collected on a 
filter, washed with 60^ alcohol, and ignited. The amount of succinic 
acid IS calculated from the weight of barium carbonate obtained 
(compare this vol., ii, 904). P S 

Certain Aldehyde and 

fgor NeuEEEG (Biochel Zdlsck, 

908, 13, 148— 15p.— The reaction described by B. Tollens for 
g ycuromc acid (heating with naphtharesorcinol and hydrochloric acid 

Uhslc?"' "PP'‘-“e to several other 

boxyUfiTc y containing certain combinations of car- 

suWancl « groups m the molecule. Also, certain morecomple.x 
acid anririo ovomucoid, chondroitinsulphuric 

acid, and various nucleo-protems, give the reaction. S, B. ,S. 

Separation of Benzoic Acid and Cinnamic Acid, Anxe W 
pCss ZJr 1908, 45, 1115-1116).-Schermga’s 

cinuamateardn^'^A'f”^ acid as calcium 

1907 ii Ju® remainder with permanganate : Abstr., 

pirpkes nwke f ru r ® "“Suitable for quantitative 

P eposes, owing to the formation of benzoic acid. L df K 


‘ and Ann. Chim, anal, 1908, 13, 439—440. 
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Suchtine’s " Method for Estimating Acidity of Soils. Be. 

Tacke and H. SCchting (/. jsr. Chsm., 1908, 78, 139--U2). 

Mainly polemical. A reply to van Schermbeck (this vol., ii, 743). 

u . J. S. 

Humic Acid. A. J. van Schermbeck {J. pr. 1908, [ii], 78, 

285—288. Compare this vol., ii, 743).— A reply to Tacke and 
Suchting (preceding abstract), and a further criticism of these 
authors' methods. ^ • 

Colour Reactions of Sesam6 Oil with (a) Aromatic Aide 
hydes and (h) Various Sugars. The Similar Reactions with 
Biliary Acids. C. Fleig {Bull. Soc. cAim., 1908, [iv], 3, 984—991, 

992 999), The suggestion has been made (Mylius, Abstr., 1887, 

1149) and denied (Ville, Abstr., 1907, ii, 913) that the red or violet 
colorations formed in the Pettenkofer test for biliary acids, and in 
the Camoin-Baudoui n test for sesam4 oil, depend on the formation of 
furfuraldehyde by the action of the sulphuric or hydrochloric acid on 
the sucrose used. The author has therefore tried to obtain definite datii 
on this point by using ( 1 ) various aromatic aldehydes and ( 2 ) polyhydric 
alcohols and sugars in place of sucrose, and the results, on the whole, 
support Mylius’ contention. It is suggested that the differences in 
colour produced in using furfuraldehyde instead of sucrose, as noted 
by Ville, may be due to secondary influences exerted by other 
hydrolytic products formed when sucrose is used. 

Of the thirteen aldehydes tried, jo-hydroxybenzaldehyde,anisaldehyde, 
protocatechualdehyde, vanillin, piperonal, and cinn am aldehyde give 
colours as intense as those yielded by furfuraldehyde,^ whilst benz- 
aldehyde, salicyl aldehyde, o-nitrobenzaldehyde, and ;?-dimethylamino- 
benzaldebyde yield less intense tints, and m- and ;)-nitrobenzaldehyde 
and cuminaldehyde are still less satisfactory. 

The polyhydric alcohols and sugars tried as substitute.s for sucrose 
in the Camoin-Baudouin reaction fall into the following five groups, in 
order of decreasing intensity of colour produced : (a) lasvulose, invert 
sugar, sucrose, sorbose ; ( 6 ) rafiBnose 5 (c) xylose, arabinose ; {d) galactose, 
mannose, mannitol, dextrose ; (e) wodulcitol, erythritol, sorbitol, dulcitol, 
lactose, maltose, glycerol. All the sugars in this list, except arabinose, 
were also tried in the Pettenkofer test, and gave similar results. 

In both tests the production of colour is expedited by warming the 
mixture slightly ; hydrochloric acid may be used in place of sulphuric 
acid or vice versa, but in some cases the former acid is advantageous. 
In the tests for sesame oil, an alcoholic extract of the oil may be used 
in place of the oil itself. Full details are given in the two papers as 
bo the exact methods employed in making the tests. The second 
paper concludes with a summary of the literature dealing with the 
Lr^tituent of sesame oil to which the production of the colour is u , 
and the conclusion is drawn that this coloration may be due to 
presence of a number of different substances. 

Formation of Formaldehyde in f oLl 75^. 

Alexander Ramsay New ii’oiUhWales, 1^01 - 

—Attention is called to the fact, noticed amongst others y 
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author, that small quantities of formaldehyde are formed during the 
heating or distillation of saccharine liquids (jams, for instance) • 
thus upsetting the value of some tests recommended for the detection 
of added formalin. ^ de K. 

Identification of Thujone in Liqueurs. Lours Duparc and 
A. Monnieb (Ann. chim. anal.y 1908, 13, 378— 382).— The liqueur is 
submitted to distillation, and 10 c.c. of the distillate (which should be 
of 60^ alcoholic strength) is mixed with 2 c.c. of 10% zinc sulphate, 
0-5 c.c. of 10% sodium nitroprusside, and then with 4 c.c. of 5% sodium 
hydroxide free from carbonate. After the lapse of one minute 
3 to 3 c.c. of glacial acetic acid are added, when, after a few minutes* 
a very characteristic, darh red precipitate forms if thujone is present. 

The author has^ examined altogether fifty-four different essences 
(3 parts dissolved in 1000 parts of alcohol), and, with the exception of 
thujone, they yielded white or yellow precipitates; those which 
contained citral, however, gave an orange-red deposit. L. de K, 


Analysis of Scammony Resins. P. Guigues (Bull. Soc. chim., 
1908, [iv], 3, 872— 878).— The ether assay of scammony resin advocated 
by the Codex Medicamentarius is unsound, since (1) the resin of jalap 
is partly soluble in ether, whilst some resins from scammony are 
incompletely soluble in this solvent ; (2) it permits the substitution of 
fusiform jalap resin, soluble in ether, for the true scammony resin ; 
(3) it prevents the recognition of foreign resins, particularly colophony, 
soluble in ether ; and (4) it is subject to numerous errors, and does 
not give constant results. 

The solubility of scammony resin is not appreciably altered by 
boiling with water or with 10% hydrochloric acid for several hours. 
Assay of the resin by turpentine instead of ether is no more successful. 
The author proposes to detect adulteration by determination of the. 
rotatory power. The following are the values obtained for the optical 
activities of resins ; Commercial Tampico jalap, - 34°20' ; true Orizaba 
jalap, - 24°45' ; officinal jalap, - 36° ; officinalturbith, - 30° 10' to 31°35' ; 
ordinary colophony, -I- 6° to +7°; sandarac from the Arabic bazaar" 
-f 46°20'; pure sandarac, + 31°to + 34° ; recent mastic, + 29°30'; second 
quality mastic, -b 21°50'; guaiacum, -17° For scammony, the author 
obtained - 24°30' as a maximum from the resin extracted from the 
gum-resin, and — 18°30' to — 23°30' for resins extracted from the roots. 
The rotatory power is independent of the solubility in ether. These 
values show^ that only the Orizaba jalap (fusiform) resin and 
guaiacum resin can be used as adulterants. Since only the scammony 
resins extracted from the gum resin, which are at least twice as 
Bxpensive as that extracted from the root, have rotatory powers as 
k ki ^ having higher than -23°30' is most 

probably fusiform jalap resin. Guaiacuqa resin should be readily 
detected by its chemical characteristics. E. H. 


Detection of Arbutin in Plants. Mlle. A. Fichtenholz (/. 
m 255 — 262).^iii applying Bourquelot's 
e od (Abstr., 1902, ii, 55) to the detection of glucosides in plants, 
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it is necessary to allow the emiilsin to act on the plant extract during 
several days, as the action of the ferment is frequently slow, owing to 
the presence' of tannic or gallic acids, which retard its activity. In the 
case of such glucosides as arbutin, which has a high Isevorotation, it 
is advantageous to defecate the plant extract with lead acetate before 
adding emulsiu. Bearberry leaves contain at least r66% of arbutin 

T. A. H. ' 

Volumetric Estimation of Potassium Ferrocyanide. h. 
Bollenbach {Zeitsch, anal. Ghem., 1908, 47, 687 — 690) — The 
following modification of de Haon's process was found to give trust- 
worthy results. The potassium ferrocyanide solution is acidified with 
sulphuric acid, and an excess of A/ 10 permanganate solution is added. 
After the addition of a few drops of ferric sulphate solution, the 
excess of permanganate is titrated with A/10 ferrocyanide solution. 
Each drop of the latter added produces a greenish- blue precipitate, 
which disappears on shaking, as long as any permanganate remains 

W. B. S. 

Detection and Estimation of Hexamethylenearaine in 
Pharmaceutical Mixtures. AVilliam A. Pucknek and W, S. Hilpert 
(J. Amer. Chem. Soc., 1908, 30, 1471—1474). — The process is based on 
the fact that hexamethyleneamino does not suffer decomposition on 
boiling with aqueous potassium hydroxide, but that it is converted 
into formaldehyde and ammonium sulphate on boiling with dilate 
sulphuric acid. The ammonia formed is then readily estimated, any 
ammonia pre-existing in the sample under examination being removed 
by the preliminary alkaline treatment. 

The reactions with mercuric chloride and with bromine are also 
useful in the identification of hexamethyleneamine. Advantage 
may also be taken of its solubility in chloroform. L. de K. 

Estimation of the Total Alkaloids in Cinchona Barks. 
N. H, Cohen {^Fharm, Weekhlad^ 1908, 45, 1089 — 1098). — A modi- 
fication of Florence’s method (Abstr., 1907, ii, 317). Five grams of 
the very fine powder are placed in a small corked flask, 135 
grams of ether and 5 c.c. of 15% sodium hydroxide are added, and the 
whole is weighed. After shaking vigorously every five minutes for an 
hour, the flask is fitted to a vertical condenser, and the contents are 
boiled for half an hour. When cold, ether is added to restore 
the original weight, 5 c.c. of water are introduced, and, after thorough 
shaking, the ether is transferred to a 250 c.c. flask. Twenty c,c. of 
lime water are added, the flask is closed, preferably with the same 
cork, and the whole thoroughly shaken. One hundred c.c. of the 
ether are now drawn through a plug of cottonwool into a weighed 
200 C.C. flask, the ether is distilled off, and the residual alkaloids dried 
for one and a-half hours at 100*^ and weighed. The weight x25 = 
percentage of alkaloids, about 0'5 of which consists of impurities. 
These may be estimated by dissolving the alkaloids in 10 c.c. of 1-% 
sulphuric acid and shaking the solution with ether, which is then 
evaporated in a weighed flask. 
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Florence’s estimation of the quinine by means of A 710 ethereal 
oialic acid cannot be recom mended, dk K 

The Quantitative Relations of the Thalleoquinine Reactions 
Jos. VoNDBASEK {(7/i^i, Zentr., 1908, ii, 833—834 • from Pharm. Post, 
1908, 41, 605—607). — The author recommends that the teat for 
quinine should be carried out as follows : 0*01 gram of the quinine salt 
is dissolved in a mixture of 1 c.c. of N hydrochloric acid and 2 c c of 
iiyiO potassinm bromate, and boiled until the liquid turns orange- 
yellow. When cold, 1—2 c.c. of ammonia are added, and a dark green 
solution is obtained.^ Quinidine also gives the test. In this reaction, 
three atoms of chlorine are taken up by 1 mol. of quinine. The test 
may be also carried out in the cold, when addition of ammonia will 
give a dark green precipitate and a dark green liquid. On adding 
alcohol, a solution^ is obtained which is suitable for the colorimetric 
estimation of quinine. 

Quinine and quinidine may be distinguished from cinchonine and 
cinohonidine by heating the aqueous solutions with excess of potassium 
bromate, which yields a blue liquid. The colour is destroyed on adding 
Jicid. L. DE K. 

Assay of Coca. Anne W. K. de Jong (Chem, Weekblad, 1908, 
5, 645— 647}.— A reply to M. Greshoff (this vol., ii, 441). The 
author gives experimental results in support of the contention that 
Greshoff’s method of estimating coca is untrustworthy, and attributes 
this to decomposition caused by heating the alkaloid salts in aqueous 
solution (compare Abstr., 1905, ii, 778 ; this vol., ii, 440). 

A. J. W. 

Assay of Coca. Maurits Greshoef {Chern. Weekblad, 1908, 5, 
705 706. Compare this vol., ii, 441). — Polemical. A final reply to 
de Joog (preceding abstract). DE 

Detection of Vegetable Poisons in Decomposed Animal 
Bodies. Theodor Panzer {ZeitscL anal. Chem., 1908, 47, 572—590). 
—Corpses which have undergone a considerable amount of decom- 
position may contain substances which yield general reactions similar 
to those given by the alkaloids. These substances, which are chiefly 
found in the brain, and to a less extent in the liver and kidneys, 
do not give the characteristic reactions of the separate alkaloids. If 
a residue is obtained from the ethereal extract of the alkaline solution 
obtained in the usual way (Stas- Otto method) from the organs under 
examination, which residue gives general alkaloidal reactions, the 
so ution of the residue should be rendered acid with hydrochloric acid 
an extracted with ether j this treatment removes the substances, 
and the aqueous solution is then examined for alkaloids. If possible, 
I IS preferable not to mix the brains with the other organs of the 
oody under examination. W. P. S. 

Valuation of Saffron. Balthasar Pfyl and 
tocuEtTz (Zeitsck Nakr. Genussm, 1908, 16, 347— 352).— The 
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process depends upon the estimation of the amount of sugar forined 
by the hydrolysis of the glucoside soluble in chloroform, which the 
authors have shown occurs in saffron (this vol., ii, 979). Saffron 
is dried, powdered, and re -dried, and 5 grams of the preparation 
extracted in a Soxhlet apparatus with light petroleum and, after 
drying, re-extracted with dry chloroform. The solvent is evaporated 
from the chloroformic extract, and the residue dissolved as far as 
possible in acetone. The latter is evaporated, and the glucoside 
in tho residue hydrolysed by adding 5 c.c. of iV^hydrochloric acid 
and heating during fifteen minutes, water being added as required 
to bring the total amount of liq^uid up to 25 c.c. The filtrate from 
this is neutralised with iV^-alkali, and the sugar estimated by Allihn’s 
method. 

The best quality of commercial saffron, consisting only of the 
stigmas of the saffron crocus, yields in this way 0T996 to 0'2090 
gram of metallic copper, and samples yielding less than this may 
be regarded as having an unduly large proportion of styles included, 
or as containing constituents foreign to the saffron crocus. The 
quantity of adulterant present is not directly proportional to the 
diminution in the amount of copper obtained, since the latter is, 
in part, dependent on the concentration of sugar solution used, and 
a table is supplied in the original from which, by a method of 
interpolation, the quantity of “real saffron’' present in a sample can 
be calculated from determinations made by the above process. 
Trials with the usual adulterants of saffron, namely, saffron crocus 
styles, logwood, red poppy petals, red peony petals, honey, marigold 
petals, safldower, Cape saffron, and Spanish thistle flowers, show that 
each of these products, when subjected to this process, yields practically 
no reducing substance, and that with turmeric and red sandalwood 
very much smaller quantities of copper are obtained than with real 
saffron. 

Detection of Proteins by means of Formaldehyde. Leo vojj 
Liebeemann {Zeiisch. Nahr. Genussm., 1908, 16, 231).— Five c.c. of 
the solution to be tested are treated with one drop of 40% form^ 
aldehyde solution and one drop of very dilute ferric chloride solution. 
The mixture is then allowed to flow over the surface of 5 c.c. 
of concentrated sulphuric acid. If protein (albumin or albumose) 
is present in the solution, a violet ring is observed at the junction of 
the two liquids. ^ 

A New Reaction for Bile Acids. Adolf Jolles {Ztiisck. 
physiol. 1908, 57, 30 — 34 j 1908, 41, 2766). If o- 

drops of a 5% solution of rhamnose are warmed with a similar 
amount of a 0*1% solution of taurocholate or glycocholate, and a tew 
drops of concentrated hydrochloric or sulphuric acid, a momentary 
red coloration is obtained, which passes in a short time into a ^een 
fluorescence. This test is given also by cholic acid, but not oy 
glycine or taurine. The delicacy of the test is ^ery coQsideraDie^ 
In employing it to detect bile acids in urine, the fluid is brst^ - 
with a solution of caseinogon, and the latter is precipitate y 
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addition of sulphuric acid and filtered off. The precipitate is 
digested with absolute alcohol at room temperature for an hour 
filtered, and the reaction tried with the filtrate. Cholesterol, albumin! 
urea, carbohydrates, higher hydrocarbons, and acids of the fatty and 
benzene series do not give the test. p) jj 

A Colour Reaction of Bile Acids with Vanillin and Sulphuric 
Acid. Katsuji Inouye and Hiizu Ito (Zeitsch. physiol. Ohem., 1908, 
57, 313 314). If vanillin is added to an aqueous solution of bile 

jicids, and then concentrated sulphuric acid, a red ring appears at the 
junction of the two liquids ; on shaking up the mixture, it becomes red, 
then brown or yellow, and finally violet. On diluting this with glaciai 
acetic acid, a wide absorption band at D, reaching to C on one side 
and E on the other, is seen. Tables are given showing the delicacy of 
the test with cholic, glycocholicj and taurocholic acids. W. D. H. 

The Lecithin-content of Milk. Joseph NERKiNoand E. Haensel 
[Bxochem. ZeUsch.y 1908, 13, 348 — 353). — For estimation of lecithin, 
100 c.c. of milk were precipitated with 200 c.c. of alcohol. The 
precipitate was extracted with chloroform in a Soxhlot apparatus 
The alcoholic filtrate was evaporated at 50—60°, and the residue 
also extracted with chloroform. The two chloroform extracts were 
united, and the residue, after evaporating off the solvent, incinerated 
with fusion mixture. The amount of phosphoric acid in the ash was 
estimated, and from the results, the lecithin-content calculated. The 
amount of lecithin from several species of animals varied (as a mean 
of several analyses in each case) between 0'0109 and 0*0833%. 


Detection of Indican in Urine. Ernst Salkowski (Zeitseh 
pkysiol Chem.y 1908, 67, 519— 521).— The urine is mixed with 
copper sulphate solution and hydrochloric acid, and then chloroform 
added; the chloroform is coloured blue if indican is present. This 
method is described with full details, as to procedure and the pre- 
cautions to be observed. ^ 

Gautier's statement that the urine of rabbits fed on cabbage doe.s 
not contain indican is incorrect. w T) tt 


The Guaiacum Reaction. Carl L. Alsberg (Arch. exp. Path. 
Iharm SuppL, 1908, 39-53).-Yanous points in relation to this 
test for blood are discussed, and its unsatisfactory nature pointed out. 
the blood of many invertebrates gives the reaction, and particular 
a en ion has been paid to blood which contains hsemocyanin. This 
00 gives the test even after it is boiled. Haemocyanin itself, 
0 er copper compounds, certain manganese compounds, and other 
Smalts give the test. ^ W D TT 


and Oxydases in B\ood. I. Walther 
is Eeitsch.y 1908, 13, 339 — 347). — A preliminary account 

of apparatus employed for the estimation of the amount 

blood^^TK^'"^ ^ hydrogen peroxide solution is treated with 

■ gas evolved was measured both by a “ volume method” 
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and a “ pressure taethod.’^ In the former cose, the vessel containing 
the peroxide was connected with a Hempel burette, and in the latteij 
with a manometer. The blood in both cases was contained in a small 
capsule resting on, a plate which was fixed on to a ground stopper 
inserted into the side of the peroxide containing vessel above 
the level of the liquid. By turning the stopper through 180", 
the capsule could he dropped into the peroxide solution. This was 
only done when the apparatus was in connexion with the burette or 
manometer, and had reached the constant temperature at which the 
experiment was carried out. S. B, S. 

Diazo-reaotion of Atoxyl. Ercolb Covelli {Chem. 
1908,32, 1006).— Solutions of atoxyl give the following reactions: 
(1) with a hypochlorite, a yellow precipitate or coloration; (2) with a 
hypochlorite, phenol, and ammonia, a blue coloration, which can be 
observed even in a dilution of 1 : 100,000 ; (3) with reducing agents, 
such as zinc and sulphuric acid in the cold, or stannous chloride or 
hypophosphorous acid in hot hydrochloric acid, a yellow precipitate ; 
and (4) with a fatty aldehyde and a hot mineral acid, a yellow 
coloration. 

More delicate and characteristic reactions are given by arsenodiazo- 
benzene, which is formed when atoxyl is treated with a few drops of a 
1/2% solution of sodium nitrite and a few drops of sulphuric acid. 
The resulting solution gives : (a) with a-naphthy famine hydrochloride, 
a purplish-red coloration. This extremely delicate reaction is recom- 
mended for the detection of unchanged atoxyl, for example, in urine. 
Carbamide and the ‘amino-acids, which react with nitrous acid, do not 
interfere with the test. The reaction may be employed also for the 
colorimetric estimation of atoxyl ; (b) with a few drops of acet- 
aldehyde and potassium hydroxide, added drop by drop, a carmine-red 
coloration, changing to yellow, and finally becoming colourless. The 
carmine-red is stable in presence of an excess of alkali ; and (3) with 
phenols, such as /3-naphthol, abrastol, resorcinol, morphine, or dionine, 
a purplish-red coloration. Towards biliverdin and pathological urines, 
which give Eh[‘lich’s diazo-reaction, arsenodiazobenzene behaves in the 
same manner as sulphodiazobenzene. 
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Refractive Indices of Solutions. Fubderiok H. Getman and 
F, B. Wilson (Amer. Chem. J., 1908, 40, 468— 484) —The snecific 
reflection of various salts, acids, and non-electrolytes in water 
calculated on the assumption that the refractive powers of solvent 
and solute are uninfluenced by the act of solution, have been comnared 
with their .specific refractions calculated from atomic refractions 

Tlie lack of agreement in most of the oases studied is supposed 
to indicate the presence of hydrates in solution, but it has not been 
found possible to calculate the degree of hydration from the'rosults 

R. J. 0. 

Befractometric Studies of some Methane Derivatives in 
which Two or Three Atoms of Hydrogen are Replaced bv 
Negative Radicles. 11. Sodium Salts. Albin Haller and 

Paul In. Muller {Ann, Ohitn. J^hys.^ 1908, [viii], 15, 289 296) 

Mainly a resume of work already published (Abstr ,’ 1905 i 112) • 
the difference between the values of for free acid and sodium 
salt m the case of ethyl cyanoacetoacetate is 374; the acid therefore 
is a psetwio-acid. The possible constitutional formula of the sodium 
salts of the josewiio -acids are discussed. M A W 

Atomic Decomposition and Spectral Series. August L 
Beunoulli {Physikal. Zeilsch., 1908, 9, 745—749 ; Ber. deui 

1908, 6, 636-642).-The author supposes that the molecXs of 
a gas are not alike, but that the molecular and atomic weights repre- 
pnt average values. On the assumption that every chemical element 
in the gaseous condition represents a conglomeration of polymerised 
forms of a primordial matter in equilibrium, and that the gas mixtures 
obey Rayleigh’s radiation law, a formula is deduced from which the 
atomic weights of the elements can bo calculated. The formula is written 
A = 1-0104^ -1- 1 

V and q being integral numbers. Using different values of p and q 
atomic weight numbers in very good agreement with the experimental 
values are obtained. 

Similar assumptions to the above have led the author to a formula 
winch gives the lines and bands -in the spectra of the elements with 
considerable accuracy. jj jy 

Spectrum of Cupric Chloride. Peter Kien {Zeiisck 
ms Photograph. Photophjsik Photochem.y 1908, 6, 337— 358).— The 
rs part of the paper contains an historical review of previous irivesti- 
spectrum of cupric chloride; in the second, new 
spmments are described, the object of which was to determine the 
intensity and the structure of the bands. 

6 cupric chloride was introduced into the flame of a blow-pipe 

VOL. xciv. ii. gg ^ ^ 
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fed with eoal-gas and air, or oxygen, by means of a roll of filter paper 
moistened with a solution of the salt. By means of a spring and 
clockwork mechanism, the filter paper roll - was moved up into the 
fiame at a definite rate, and a steady supply of cupric chloride thereby 
obtained. 

The intensity of the spectrum is not greatly influenced by the 
temperature, but depends very much on the amount of cupric chloride 
in the flame. As already pointed out by Lecoq de Boisbaudran, four 
stages of the spectrum, depending on the amount of salt in the flame 
can be distinguished. The author's observations agree very well with 
those of Boisbaudran, except in the fourth stage, when an extremely 
small amount of salt is present ; in these circumstances the only 
remaining band of any considerable strength reaches from A = 5100 to 
A = 5800, and has a maximuin at A = 5100^ — 5600. 

The four characteristic double bands which are seen in the second 
stage: a(A = 4259-4279), ^ (A = 4333-.4353), A (4412— 4433), and 
8(4493 — 4515), are found with great dispersion to consist of groups of 
bands in which series of lines can be recognised. 

Attention is called to the sensitiveness of the cupric chloride 
spectrum. Photographic registration of the “sodium chloride” 
spectrum in coal or coke fires has confirmed Sale Vs conclusion that 
this is due to traces of cupric chloride. H. M. D. 

Spectrum of Neo-erbium Oxide and KirohhoflTs Law. Karl 
A. Hotmann and Gunther Bugoe {Ber.y 1908, 41, 3783—3789. 
Compare Hofmann and Burger, this vol., ii, 189). — The reflection 
spectrum of neo-erbium oxide illuminated by an electric arc light is 
far more characteristic than the absorption spectrum of a 10% solution 
of the nitrate, and, in agreement with Kirchhoff's law, it is found that 
the lines of maximum absorption in the former spectrum correspond 
with the bright lines in the emission spectrum of the oxide heated 
with a hydrogen fiame. The bands of maximum absorption of the’ 
nitrate solution do not exactly correspond with the lines of the oxide 
spectrum, but are somewhat displaced ; thus, the maxima of emission 
of the oxide are: A= 661*3, 653*0, 563*4, 540*2, 522*6, 493*0, 489*1, 
463*0, and 447*0 ; the maxima of absorption of the oxide are ; A = 661 *7, 
652*4, 563*8, 540*4, 522*4, 491*5, 489*5, 462*5, and 446*5 ; and of the 
nitrate solution, A = 667, 654, 541, 523, 519, 492, 487, 450, and 443. 
Both the oxalate and fluoride in a solid state give absorption spectra 
very similar in character to the absorption spectra of solutions of the 
nitrate and sulphate, although the intensities and positions of the 
bands vary slightly in each case. Sharp lines as well as bands appear 
in the absorption spectrum of the solid sulphate, so that a transition 
of the band spectrum of a salt to the line spectrum of the oxide 
appears probable. W. H. G. 

Spectroscopic Behaviour of Hydrocarbons with Conjugate 
Ethylene Linkings. Julius W. BrUhl (Ber., 1908, 41, 3712 — 3730 , 
Compare Trans., 1907, -91, 115). — Keif’s results (this vol, ij 847) 
confirm the author’s previous conclusions. The values for the refractive 
dispersions A^^-hexenol and A^^-hexadiene have been re-determined 
and Reif*s results confirmed. 
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In the latter compound, the values indicate exaltations of + 1-49 
+ 1-71, and +0-52 units in the values for (»® - + •>! x P/,/ 

(Ub - 1 )/(«!> + 2) X PId, and My - Ma respectively. “ ^ ^ 

Using the formula l)/n2 + 2) x Pjd, the following values have 
been calculated for A“r'-hexatriene from W. H. Perkin's numbers : 

D. M -A/r 

30-59 31.03 ^. 22 “' 

which indicate exaltations of^2-07, 2-49, and 1-01 units respectively 
^esD results are striking when compared with the normal optical 
behaviour of benzene. A'-^-=-cyc7ohexatriene, which .shows practLally 
no exaltation Harries and Majima’s A> ' -’-dibydrocymene (this vol, i, 
(33) also exhibits characteristic exaltations, due to conju.rated ethylene 
lipkings. ° ^ 

It is pointed out that the intermediate product described by Auwers 
and pssenland (this vol., i, 551) in the preparation of A‘ 'Mihvdro- 
^-xylene, and stated to be the corresponding acid, cannot have this 
constitution, as its methyl ester exhibits no exaltation, but is optically 
normal. It is suggested that the ethylene linkings in the acid are nob 
in conjugate positions. 

Zelinsky and Gorsky (this vol., i,619) claim to have prepared dihydro- 
benzenes which give normal molecular refractions and dispersions 
although they contain conjugated ethyl linkings. It is pointed out that 
these authors have not conclusively proved the constitution of their com- 
pounds by the examination of decomposition products, J J S 

Water of Crystallisation as Affected by Light. Ralph H. 
.McKee and Klvi.v J. Bekkheisek { Amer . Chem . 1908, 40 303—3051. 
~Aniline-p-sulphomc acid has been found to lose its water of crystal- 
lisation more readily when exposed to light than when kept under 
exactly similar conditions in the dark. Careful observations showed 
tha , although the temperature of the specimens exposed to direct 
sunlight was 2-86° lower than tho,se screened from such li^ht bv black 
paper, yet the former lost more than 98% of their wate? of crystal- 
lisation during ten winter days’ exposure, whilst the latter only lost 
35^ during the same period. From determinations of the solubility 
ot tbe product no evidence was obtained of any transformation having 
taken place into the ortho- or meta-compound. When hydrated sulph- 
^.^ 11 “ a f ® obtained after exposure to sunlight was 

state, whilst from water at 40° the crystals obtained had again 2H-0 

J. V. E. ’ 

Produced in Glass by the Influence of 
Tl IL ■ (Chem. WeekUad, 1908,5,807—808) — 

Ts^nf colour sometimes developed in the 

mentsfns L“7'’r\''’ sunlight, and descries experi- 

in support of hia contention, A. J W 

® ^diology. Albbet Revchleb (BvXl. Soc. 
’rad !®:i rJ' l«09-10i2).-Rutherford and Soddy’s theory 
mticles of consist of unstable, large accumulations 

F«r^icies ot a primordial matter, which are liable to internal 

68—2 
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changes and decompositions, tending towards closer and more stable 
arrangements of the particles, does not in the author's view account 
for all the facts observed, and particularly for (a) the large amounts 
of energy disengaged and (i) the conversion of an atom of uranium 
into several atoms of helium (1) and one atom of radium, which is moie 
voluminous and more active than that of the parent substance. 

These difficulties disappear if the ether is taken as the primordial 
matter, and is regarded as existing in elementary atoms in two forms 
namely, condensed, as nodules, an accumulation of which forms the 
atom, and also in the free state. If the intra-atomic transpositions 
may then be regarded as involving also the condensation of the free 
ether, the changes which occur can be represented thus : radium -p 
ether = a-particles -f jS-particles + emanation. This view would 
explain the discrepancy between Ramsay and Rutherford’s estimates 
of the length of “life" of a radium atom, that of the former being 
too short. It implies, however, that radioactive matter enclosed in 
a glass tube should gain in weight, since the ether would have free 
access and only ^-raya could escape. The y3-raya it is suggested 
however, may be in part an inflow of electropositive ether. 

T. A. IT. 

Extraordinary Radioactivity of Water from a Spring at 
Valdemorillo. Josi Munoz del Castillo {Anal. Fis. 1908 

6, 398 — 400).— Samples of water from a spring at Valdemorillo were 
fouod to have radioactivities varying from 27,000 to 51,687 volts per 
hour-litre. The latter value is remarkably high, and much exceeds 
that found with the waters from Lerez (10,000 — 12,000 volts per 
hour-litre : compare Abstr., 1907, ii, 218; this vol,, ii, 750). 

W. A. D. 

Radioactivity of Three Springs at Oha (Burgos), Jose 
MuSoz BEL Castillo {Anal. Fis. Quim.., 1908, 6, 400 — 402).— The 
following table shows the character of the rock through which the 
springs percolate, and the radioactivity of the water and mud therefrom 
in volts per hour-litre : 

Activity of Activity of 


Rock. water. mud. 

Spring A Argillaceous limestone 34 '8 23'6 

,, B Cretaceous ,, 30*0 99 "3 

„ C Argillaceous „ 12'8 30'2 


Spring B is one of considerable volume feeding the river Oca. 
All three springs come to the surface within a radius of 200 metres 
from one another. It is probable that all three springs arise from 
a common source ; the difference between the values for the mud of 
B and that from A and G is probably due merely to the muds 
of different consistency. W. A. D. 

Radioactivity of the Gases of the Thermal Spring of 
TJriage (Isere). Gustave Massol {Compt. rend.^ 1908, I4h 
844 — 846). — During the passage of the water through a siphon to 
the reservoir, very variable quantities of gas are evolved ; detenmn*' 
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tions in two successive half-hours (when a considerable volume of 
water was flowing) gave 538 litres and 724 litres respectively. Of this 
gas, 7% IS soluble in potassium hydroxide solution (carbon dioxide auj 
hydrogen suJpiiide), whilst the remainder consists of nitrocrea and 
allied gases. The radioactivity of the gas, as measured by°a Curie 
electroscope (as modified by Cheneveau and Laborde), was 0 150 and 
0144 per 10 litres of gas (at 20° and 745 miu.), the radioactivity of 
the emanation per minute from 1 mg. of radium being taken as the 
unit. These results are not strictly comparable with Besson’s (follow- 
ing abstract), since the latter refer to the gas dissolved in the water of 
which 64*6% is insoluble in potassium hydroxide solution (Lefort found 
that 1 litre of the water of Uriage contains 3*2 c.c. CO 7*44 c.c. 
H 2 S, and 19*5 c.c, N^). For the radioactivity of the gas ^remaining 
dissolved in the water, the author obtains the value 0‘500 per 10 litres 
The saline r^idue left on evaporating the water, the deposit formed 
in the reservoir, and the rock from which the water hows are all quite 
inactive. jj 

Radioactivity of the Waters of Uriage-les-Bains (leere) 
Paul Besson {C<y)npL rend,, 1908, 147, 848—850. Comnare 
preceding abstract).— Three litres of the water were boiled for one 
hour, the gases evolved being collected over mercury and dried by 
means of potassium hydroxide and phosphoric acid. After keeping* 
for three hours, the radioactivity of the gas was measured by means of 
the Cheneveau and Laborde modification of the Curie electroscope. For 
the gas from 10 litres of water, the values 0*012, 0*015, and 0 018 in 
mg.-minute units were obtained at pressures of 745 mm., 740 mm., 
and 735 mm. respectively. Thus the value seems to increase as the 
atmospheric pressure decreases. This observation of radioactivity 
in a mineral water containing 6*0567 grams of sodium chloride and 
3*311 grams of calcium, magnesium, and sodium sulphate.s is in 
accordance with Kofler’s work on the solubility of the emanation 
in saline solutions. The period of half-decay according to Curie’s law 
is four days. The residue left on evaporation is inactive. 

The ferruginous water has the very low radioactivity 0*003 mg.- 
minutes. jg jj 

Absorption of the Radioactive Emanations by Charcoal 
R. W. Boyle (J. Physkal Ghern,, 1908, 12, 484— 506).— Experiments 
ave been made to determine how the absorbing power of charcoal 
for the emanations of radium and thorium depends on the conditions. 

he absorbing power of charco.al for radium emanation at the 
ordinary temperature is considerable, but the rate of absorption soon 
^ s 0 , owing to saturation of the upper layer and the comparatively 
s ow rate of diffusion to the lower layers, 
fhe majority of the experiments were made with thorium emanation, 
s e rate of decay of the emanation is so great, the observations 
ei-e made by leading the latter, mixed with air, through tubes 
inp absorbing or non-absorbing materials, and estimat- 

iJnh! measuring the ionisation of air produced. The 

» ■ are given in the form of tables and curves, the latter being 
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obtained by plotting the ionisation current against the speed of the 
air currept. *** 

The degree of absorption of the emanation depends : (1) on the speed 
of the air current, being diminished by increasing the speed ; (2) on 
the nature of the charcoal, being greatest for cocoanut, intermediate 
for animal, and least for wood, charcoal • (3) on the extent of absorbing 
surface exposed, being greatest for the most finely-divided charcoal, 
and (4) is greater the lower the temperature. G, S. 

Action of the Radium Emanation on Water. Ekntist 
Rutherford and T. Royds {Phil. Mag.<^ 1908, [vi], 10, 812—818. 
Compare Cameron and Ramsay, Trans., 1908, 93, 992). — Preliminary 
experiments are described, the object of which was to ascertain the 
minimum amount of neon which can be detected spectroscopically. 
Small quantities of air were subjected to the action of cocoanut char- 
coal, cooled by liquid air, and the residual gas introduced into a small 
spectrum tube, 7 cm. long and 1 mm. in diameter, and examined for 
neon. Operating on 1/15 c.c. of air, the yellow line of neon is readily 
observed ; with 2/15 c.c. of air, the red lines of neon are clearly visible, 
and with 1/5 c.c. of air, a brilliant neon spectrum showing most of the 
lines is obtained. Since, according to Ramsay, one volume of neon 
is contained in about 100,000 volumes of air, these experiments show 
that less than one millionth of a c.c. of neon can be detected spectro- 
scopically. 

The gases formed by the action on water of a quantity of emanation, 
corresponding with the equilibrium amount from 150 mg. of radium, 
were then examined in a similar manner, after the hydrogen and 
oxygen had been removed by explosion. A complete and brilliant 
spectrum of helium was found, but there was no trace of a neon 
spectrum. In all, five experiments were made ; neon was only 
observed in one case, and was found to be due to a small air leak. 
The gases obtained from the aqueous solution of the radium salt, from 
which the emanation had been pumped off, also showed no trace of 
neon when examined in the same way. 

The positive results obtained by Cameron and Kamsay in similar 
experiments are attributed to the leakage of air into the appaiatus 

H, M. D. 


Nature of the Positive Rays. Wilhelm Wien {Silzungsher 
K, Akad. wigs., Miinchen, 1908, 55— 65).— Experiments are described 
the object of which was to find an explanation for the well-known fact 
that the canal rays are unequally deviated under the iriflaence of a 
magnetic field. The results indicate that this lack of uniformity 
cannot be due to the ions having different masses, but is a consequence 
of differences in the lengths of the paths which they traverse in tne 
charged condition. The nature of the canal rays is ^ 

condition of equilibrium, in which the ratio of the charged to o 
charged particles has a constant value. Under the m , 

magnetic field, some of the charged particles are remove , , 

condition corresponding with the equilibrium ratio is 
restored by dissociation of the atoms. 
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^-Bays of Actinium. Otto Hahn and Lise Meitner {Pkysikal. 
1908, 9, 697 702). — The j8-rays emitted by actinium are 
not absorbed by aluminium according to an exponential formula. 
With gradually increasing thicknesses of aluminium, the absorption 
is at fii st more rapid than that required by such a formula ; in the 
second stage, the absorption is exponential, whilst in the third, a more 
rapid rate of absorption is again found. It is found that the increase 
in the absorption in the third stage is dependent on the experimental 

arrangements. 

The large value of the absorption coefficient for small thicknesses- 
of the absorbing layer is found to be due to the emission of easily 
absorbed ^-rays by radio- actinium. This was separated from the 
other products of disintegration, and its jS-ray activity examined. In 
addition to )S-rays, which are absorbed to the extent of 50% by 
O'OI ram. of aluminium, it emits a much more penetrating type of 
radiation, which consists either of hard /1-rays or soft y-rays. 

jS-Rays are also emitted by actinium A and actinium (7. The former 
are absorbed even more readily than the soft /?-rays of radio-actinium • 
the latter are absorbed to the extent of 50% by 0-24 mm. of 
aluminium. 

The view that homogeneous products emit homogeneous /3-radiation 
is confirmed by the results of this investigation. H, M. D. 


Influence of Pressure on Ionisation Produced in Gases by 
the XRays. The Saturation Current. E. Rothe {Compt. rend., 
1908, 147, 78o — 7S8). — A method is described for studying’ the 
influence of pressure on ionisation phenomena in general, and details 
are given of the precautions necessary to secure regular working of 
the Crookes' tube. The author shows that the intensity of the 
saturation current is proportional to pressure from OT to 5 
atmospheres. W. O. W. ' 

Volatilisation Produced by Canal Rays. Johannes Stark 
(Zeiisch. Ekhtrochem., 1908, 14, 752 — 756).— The canal rays consist 
of charged or uncharged atoms or molecules projected with great 
velocity. When such particles strike a metal, they impart their 
velocity to one or more atoms of the metal, which may rebound with 
sufficient violence to pass away from the surface of the metal. The 
consequences of this idea are followed out, and the author thinks that 
the cathodic volatilisation of metals is better explained in this way 
than by Kohlschlitter's chemical theory (this vol., ii, 457). T, E. 


Electromotive Force of Iodine Concentration Cells in Water 
and Alcohol. Arthur P. Laurie (/'roc. Roy. Soc. Edin., 1908,23, 
382—393 ; Zeitsch, physikaL Chem., 1908, 64, 615— 628).— Measure- 
DiKuts are recorded *of the E.M.F. of concentration cells con si. sting of 
platinum wires immersed in differently concentrated solutions of 
iodine in aqueous and alcoholic potassium iodide. 

solutions in which the iodine concentration is small, 
6 observed values of the E.M.F. of the concentration cell are in 
goo agreement with those calculated from Nernst's equation when 
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tbQ free iodine concentrations are determined from the equilibriuoi 
constant corresponding with the dissociation equation : KTg KI + 
For more concentrated solutions, the observed values differ sensibly 
from those obtained by calculation. 

Similar relationships between the two series of numbers are found 
in the case of alcoholic solutions, and the conclusion is drawn that 
Nernst's equation also applies to these solutions and that they contain 
potassium tri-iodide like the aqueous solutions. 

Measurements in aqueous alcoholic solutions show that the E.U.F, 
of a given concentration cell increases as the proportion of alcohol in 
the mixture increases. 

When solutions containing equal quantities of iodine and potassima 
iodide in water and alcohol respectively are opposed to one another, a 
considerable E.M.F. is obtained. The action of the cell involves the 
transference of iodine from the aqueous to the alcoholic solution, aod 
the transference of potassium iodide in the reverse direction. la 
both cases the transference is towards the solvent in which the 
substances dissolve more readily. H. M. 0. 

Explanation of Supertension. Ill and IV, Felix Kaufler 
(Zeitsch. EleJct7'ockem., 1908, 14, 737 — 741, 749—752). — In con- 
sequence of Muller’s criticism (this vol, ii, 802), the author has made 
measurements of the difference of potential between lead or smooth 
platinum cathodes and a solution of acetophenone or benzophenone in 
aqueous alcohol containing potassium acetate during electrolysis. 
These show that, under the same conditions, the fall of potential 
between the solution and the cathode is greater with lead than with 
platinum. 

The resistance of a cell with a mercury cathode and an anode of 
platinum or of lead in which the electrolyte is sulphuric acid of 
maximum conductivity is measured during the passage of a current. 
With a low current density (unde^ 0‘05 ampere per sq. cm.) the 
attainment of a steady condition is extremely slow. The resistance of 
the cell is much larger than that observed with no current flowing; it 
is greatest with small current density, and is not dependent on the 
nature of the anode. Stirring the mercury does not change the 
resistance. As in the case of lead previously investigated (this vol., 
ii, 558), the author assumes the existence of a film of a hydride of high 
resistance on the surface of the mercury. The product of film 
resistance and current, which is the supertension due to the transition 
resistance at the surface of the cathode, is approximately in- 
dependent of the current density and varies from 0*05 to 0*1 volt. 

T. E. 

Influence of the Velocity of Ionic Reactions on the Current- 
Potential Curve. Arnold Eugken {Zeitsch. phy&ikal. Cliem., 1908, 
64, 562 — 580). — The relation of current and potential has been 
studied in the double cyanides of potassium with silver, gold, copper, 
and mercury^ but only the first of these allows of the production of a 
limiting current independent of the potential. The velocity of 
dissociation, Ag(CN)/ — > Ag' -b 2(CN)', is very great. The finite 
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velocity observed by Caspar! (Abstr., 1900, ii, 7) is due to a secondary 
reaction. The smaller the velocity of the ionic reaction the smaller 
is the limiting current. 

The f Ifity of dissociation of acetic, lactic, and benzoic acids has 
been calculated trom the results or previous observers. C. H D 

Ionisation Constants of the Secondary Hydrogen Ion of 
Dibasic Acids. Rudolf Wegscheider (Zeitsch. FAektrochem., 1908 
14 , 740 -741).— A claim of priority against Chandler (this vol ii 
467). £ 


Specific Charge of the Ions Emitted by Hot Substances. Owen 
W. Kichakdson (Phil, Mag,, 1908, [vi], 16, 740— 767).— The ratio 
of the electric charge to the mass of the positive ions emitted by hot 
substances has been determined by measurements of the deflexion of 
the path, due to the action of a transverse magnetic field on the ions 
when moving in a uniform electric field. 

The experimental data indicate that the ratio of the mass to that of 
the hydrogen atom is the same for the ions from carbon and platinum 
and this is very nearlj^ equal to the corresponding quantity determined 
by J. J. Thomson for the ions from iron. The values are re- 
spectively : for platinum, 25-7 ; for carbon, 27*6 ; and for iron about 
24. ’ 


These numbers show that the positive ions cannot be atoms of the 
metal or atoms of absorbed hydrogen ; neither can they be regarded as 
identical with the positive electrons found by Thomson in the canal 
rays. 

The emitted ions appear to be quite homogeneous, and experiments 
carried out between 750° and 1200° indicate that the ratio of 
charge to mass does not depend on the temperature of the hot sub- 
stance in any simple way. 

The mass ratios in terms of hydrogen are not very different from 
the molecular weights of nitrogen, carbon monoxide, and oxygen but 
there is no evidence that the different substances evolve one or other 
of these gases when heated. The author, on the other hand, thinks 
It possible that the positive ionisation is due to a real constituent 
which IS common to the different elements examined. In this case it is 
necessary to assume that the ions carry a charge which is smaller than 
tte generally recognised fundamental electronic charge. H. M. D. 


Determination of the Hydration of Ions by Transference, 
xpenments in the Presence of a Non-electrolyte. Edward 
U Washburn (Tech, Quart., 1908, 21, 288— 320).— Experiments 
e been made to determine the transference of water wliich accom- 
parnes the migration of ions in aqueous solution by the measurement 
numbers m presence of a tRird constituent, or reference 
Bv ^ remains stationary during the passage of the current. 
elLfrni^r"! concentration of the water and of the 

are ca ^ substance, the amounts of each transferred 

^eea obtained * l-tese “ true ” transference numbers have 
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Sucrose, raffinose, and arsenious acid were used as reference 
substances, tbe first two substances being estimated polarimetrically, 
tbe third by means of an iodine solution. The behaviour of arseuions 
acid is uncertain, on account of its ready oxi disability. A description 
of the transport apparatus has been previously given (this vol., ii, 


805). , . r 1 . 

The experimental data show that the electrolysis of solutions of 
potassium, sodium, or lithium chloride containing one of the above 
reference substances is attended by an increase in the ratio of the 
quantity of non- electrolyte to that of water at the anode, and by a 
corresponding decrease at the cathode. It is shown that this is due 
chiefly, if not wholly, to a transfer of water from the anode to the 
cathode. From the measured changes, the relative degrees of hydratioD 
of the chlorine, lithium, sodium, and potassium ions have been 
calculated. On the assumption that the chlorine ion is not hydrated, 
the minimum hydration values of the cations have been calculated ; 
these correspond with the forinulse : K(H 20 )i. 3 , ^ Na{H 20 ) 2 .q, and 
Li(H20)4.7, From Buchbbek’s data for hydrochloric acid solutions, 
the minimum hydration value for the hydrogen ion corresponds with 
H(H20 )o- 3- Absolute values for the hydraticn cannot be obtained 
until the hydration value of some one ion has been determined by 


some other method. 

On account of this transference of water during electrolysis, the 
transport numbers hitherto obtained for more concentrated solutions 
of the alkali metal chlorides are erroneous. The true transference 
numbers are found to vary with the - concentration much less 
than the apparent values obtained by the ordinary Hittoif 
method. 

The true values are also given by the method of moving boundaries, 
^and the author’s data are found to agree very well with the results 
“of Denison and Steele obtained by this method. 

^ H. M. D. 


Variation of the Degree of Dissociation of Certain 
Electrolytes with Temperature. Adolfo Campetti (Atii il 
Accad. ;Sci. Torino, 1908, 43, 1071-1094).-The author has 

determined the conductivities, the tempcratiire-coeflicients o 
conductivity, and the degrees of dissociation of solutions of zme 
and magnesium sulphates and of sulphuric acid for temperatures 
varying from 10° to 90° and for concentrations 3'0 0 OOliY. 

The variation of the dissociation with the temperature is, as far as 
its sign is concerned, in agreement with van’t Hoffs law. lor an 
interval of concentration which is not too great, the egiee o 
dissociation is best expressed as a function of the con centra ion y 
van’t Hoff’s formula: - a), the expression ^ 

Rudolphi, - a), yielding somewhat less concordant 

Integration of van’t Hoff’s formula, q== ” 
ing that the heat of dissociation, q, per ^ ® 

stant for the temperature interval, i« found 

q{T,-T,)IT,T, = iniog{ay^ 
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) be approximately true with magnesium sulphate and with sulphuric 
eid. . . 

In solutions or magnesium sulphate or zinc sulphate, the 
ndissociated molecules give rise to complex molecules. 

T. H. P. 

Conductivity and Ionisation of Electrolytes in Aqueous 
lolutions as. Conditioned by Temperature, Dilution, and 
lydrolysis. Harkt C. Jones and C. A. Jacobson {Am«r. Chem. t/., 
908 40, 3^^ — Compare Abstr., 1905, ii, 794). — So many con* 
iicting results have been published on the question of the influence of 
emperature on dissociation that the authors were induced to rie- 
nvestigate the subject. The method emplo}'ed was that previously 
[escribed by Jones and West (Abstr., 1905, ii, 794), the temperature 
t which observations were made also being the same. Twenty-eight 
Dorganic salts and six organic acids have been investigated ; the 
nolecular conductivity and percentage of dissociation at 0°, 10^, 25°, 
icd 35° at eight dilutions are tabulated, also the temperature-coefficients 
n each case. The results are in agreement with the well established 
’acts that (1) the molecular conductivity of electrolytes increases with 
rise of temperature • (2) the conductivity increases with increase in 
iilution up to a certain maximum value ; (3) dissociation increases 
with increase in dilution up to the point of complete dissociation. At 
the somewhat low temperatures of these observations, no maximum in 
the conductivity curve, as described by Sack, Kohlrausch, and Noyes, 
was observed. Further, it was found that the conductivity of water 
increases as a linear function of the temperature, but the molecular 
conductivity of electrolytes in aqueous solution increases as a parabolic 
function of the temperature from 0° to 35° The increase in con- 
ductivity of electrolytes causing the departure from a straight line is 
largely due to their being more or less hydrated ; the rise in tempera- 
ture diminishes the extent of this hydration, allowing the ions to move 
with less friction, and thus show an increase of conductivity. In support 
of this view, those salts which are strongly hydrated in solution are 
found to exhibit a greater increase in conductivity with rise of tempera- 
ture than the salts that are slightly hydrated. The conclusion is also 
drawn from the results given that nearly all, if not all, electrolytes 
are hydrolysed in dilute solutions, and this greatly influences the true 
dissociation value. When the temperature-coefficients expressed as 
conductivity units are examined, they are all found to increase as the 
dilution increases, and for every salt they increase with rise of tem- 
perature j but the organic acids, on the other hand, have decreasing 
temperature-coefficients with increase of temperature, J. V. E. 

Basicity of Acids as Determined by their Conductivities. 
M. R. Schmidt {Amer. Ohem. 1908, 40, 305 — 313).— After con- 
sidering the work of Miolati and Mascetti (Abstr., 1901, ii, 381) on 
the effect of alkalis on the conductivity of solutions of various acids, 
and the anomalous behaviour of hydrogen fluoride solutions in this 
connexion (Fellini and Fegoraro, Abstr., 1907, ii, 860), the author 
gives hia results of a study of the conductivity change when potassium 
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hydroxide is added to moderately strong solutions of phosphoric acid. 
Working with 0*2^, O'lW, 0*04-^, and 0-02Jr solutions of phosphoric 
acid, it was found that in the case of 0'2W solutions, the minimuni 
occurs when only about 40% of the amount of potassium hydroxide 
required for one-third neutralisation had been added. In the morg 
dilute solutions, the minimum shifts continually towards the point 
corresponding with the salt KH 2 PO^, reaching it with 0*02i\^ solutions. 
As a possible explanation of this, it is suggested that, as more and 

more potassium hydroxide is added, the H ions of the phosphoric acid 
+ 

are replaced by K ions, which move more slowly, and, as a result, the 
conductivity of the mixture decreases. But phosphoric acid being far 
from completely dissociated in strong solutions, when a small quantity 
of base is added, practically all the hydrogen ions present are neutralised. 
Immediately, however, more dissociate, and in sujBficient quantity to 
overbalance the decrease in conductivity caused by the substitution of 
+ + 

K ions for the H ions, thus causing the conductivity to rise again. 

A minimum thus appears before enough alkali has been added to 
form the primary salt. Furthermore, as the dilution increases, the 
phosphoric acid becomes more and more completely dissociated according 

to the formulation H + (HgPO thus lessening the over- 

balancing effect of secondary dissociation previously mentioned. 

J. V, E. 

Comparative Investigations on the Formation of Salts and 
the Basicity of Acids. Giuseppe Bbuni {Zeitsch. Zlektrochem, 1908, 
14, 729 — 734). — The molecular conductivity of an acid of which a 
fraction x is neutralised is A ^ x{lji + 1^) + (1 - £c)a{^,/ + where If, 
and Iffy are the mobilities of the metallic ion, the anion, and the 
hydrogen ion respectively, and a is the fraction of the acid which is 
dissociated. The salt is supposed to be completely dissociated. As- 
suming that the acid follows Ostwald's dilution law, a can be expressed 
in terms of known quantities. This gives an expression for the 
conductivity which reproduces all the peculiarities of the curves 
obtained by the author (this vol., ii, 935). T. E. 

Certain Phenomena in Gases Subjected to the Action of 
Spark Discharge or Arc Light. Heinrich Rausch von Teaubex* 
BERG {Physikal. Zeitsch., 1908, 9, 713 — 726). — Measurements have been 
made of the electrical conductivity of certain gases during, and after, 
the passage of electricity through them in the form of a spark 
discharge and of direct and alternating current arcs. The gases 
examined were hydrogen, oxygen, acetylene, carbon dioxide, air, coal 
gas, and carburetted hydrogen. The high conductivity, which is 
observed during the period of the spark or arc discharge in a 
cases, persists for several hours after the discharge is stopped in t e 
case of acetylene and coal gas. The phenomenon was investiga 
more closely in the case of coal gas, and found to depend on ^ 
material of the electrodes, and on the nature of the discharge. 
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some cases the conductmty, which is unipolar in nature, was found to 
decrease slowly, whilst in others it increased. No evidence of a 
satoration current could be obtained. The last part of the paper is 
devoted to a theoreti^l discusmon of the possible modes of eLtaical 
tniD Sport through the conductiog gases. HMD 

Hysteresis of Certain Iron Compounds. G BERun-r IPh„.-i i 
Zduch., 1908, 9, 750-752; B.r. deut. phydkal g1 
663-666*).— -The magnetic properties of ferric oxide, ferric hydroxide 
(impure) ferric chloride and ferrous and ferric sulphates have been 
examined. The oxide and hydroxide exhibit well-developed hysteresis • 
,n the case of the salts, no such effect could be detected. As the 
strength of the field increases, the magnetic susceptibility of the 
oxide diminishes considerably, and that of the hydroxide slightly. 

H. M. D. 

Magnetic Properties of the Oxygenated Metallic Radicles 
e'en ^ ’■ 742-744. Compare this vol., fi; 

i56 927). -By measuring the magnetic susceptibilities of their 

so ut.ons, the author has obtained the following values for the mole- 

at 23°: of manganese sulphate, 
lO-''; chrome alum, 
d- vanadium chloride 

■H39 X 10 , sodiuin metavanadate, -30-2xl0-5. Comparison of 

each pair of salts shows that oxidation of the metal results in a 
diminution m the magnetic susceptibility ; the molybdates and ferrates 
also unlike the salts of molybdenum and iron, are diamagnetic 
ihe values ior vanadium compounds ; VCL. -f 139 x If)-?, /w n i«!n 
■3x115x10-^; vanadium tetrachloride^ (hydrolysed) ' fl /n t’ 
+ 66.2 x l0-^and NaVO, - 30-2 x 10- indLat 
properties of the vanadium ion diminish in proportion to the inLase 
Uoioj,'-'l5lxTo- ““' +320X 10-, and 

These examples indicate the increasing generality of the law 
previously enunciated, that when the chemical propertis of a metal 
become masked by its entry into a complex ion or colloid the 

T to toe same degree. 

An interesting example of this is afforded by vanadie anhydride which 
dissolves m concentrated sulphuric acid to / red solution.^ The Tatter 

in tee Ted ““TT colourless. The anhydride 

“2x85-7x10^-° molecular magnetic suscopbibiUty 

-.-fi. i " r, " 1“" 

mkqiKlo fra 11 ^ , i^rom these values, it is per- 

sulphovanadic ‘^®.^toOLgly acid solutions contain red 

complexes dm, htT“^™Ta dissociate on dilution. These* 

I>itte’scom“ VO™3H SO “li p’ 

pouna, VjUj.oHjSO^, and Gerlaud’s salt, dSOj.VjO^.KjO. 

E. H. 

anfrr7“*" Thermometer. Arthur L. Day 

J. K. Cmment J. Bci, 1908, 28, 405-463).-ThT 

and^rrn. 1908, [ivj, 27, 712—734. 
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authora have endeavqured to improve the accuracy of the nitrogen io 
"platinum standard gas thermometer between 0° and 1 200'^. 

Particular attention was paid to uniformly heating the bulb by ^ 
series of independently regulated platinum coils whilst the unheated 
space between bulb and manometer was reduced to a minimum. 

The whole furnace being contained in a bomb in which nitrogen 
was maintained at the same pressure as the thermometer, diffusion 
and strain on the bulb were obviated, so that much higher gas 
pressures could be employed than hitherto. The coefficient of 
expansion of the metal of the bulb was determined with great care. 

The melting points of the purest commercially obtainable metals 
are given as follows: zinc, 418-5'' + O'l; silver, 958-3“±0-5; gold, 
1059'3°+l*0j copper, 108l‘0° + 0-5. Exact analyses of the metals are 
given, but different samples of ostensibly the same metal sometimes 
differed by 1° in melting point. It is claimed that the determinations 
of temperature are accurate to within half a degree. R. J, C. 

Heat of Fusion, Specific Cohesion, and Molecular Weight 
at the Melting Point. Paul Walden (Zeitsch. MUktrochm., 

1908, 14 713 724).— For non-associated substances, the ratio Lja^ 

is roughly a constant and equal to 3'6 (Zi = heat of fusion, and the 
height to which the liquid rises in a capillary of 1 mm. radius at the 
melting temperature). The expressions AILjT and Ma^jT (I/= 
molecular weight, and T absolute melting point) are also roughly 
constant for non-associated substances, ihe value of the former is 
1 3-5, and that of the latter, 3-65. For associated substances, the degree 
of association may be obtained by dividing the value of the expression 
for any substance inio the above constants. The results are in 
harmony with values obtained by other methods. By combining 
these results with Trouton’s rule and van't Hoff s equations for the 
depression of freezing point and elevation of boiling point of solutions, 
it is shown that H.jE = and Ey, 

and Zj are the molecular elevation of boiling point, the absolute 
boiling point, and the heat of evaporation of a liquid, E, T, and I 
being the corresponding quantities at the freezing point. The 
application of the equations to some metallic and non-metallic elements 
and fused salts gives values for the degree of association which 
aizree with what is known on other grounds about the size of their 
molecules. T. k. 


Electrical Heating in Ebullioscopio Determinations and 
in Fractional DistiUation. Ernst Beckmann {ZeiUch. 

CUm 1908, 64, 506—507. Compare this vol., ii, 663 j also Kichard. 
*and Mathews, this vol., ii, 828).-When, in spite of electrica heating, 
superheating and bumping occur in ebullioscopic determina ions, 
difficulty can be got over by passing a current of an indifferent g 

^ An^ apparatus is sketched in which electrical beating 
successfully employed for the fractional separation of ^ ‘ « 

of sulphur In this way the chloride SCI, has been distilled^ott 
almost pure at - 24° under a pressure of 4 mm. 
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Quartz Protecting Tubes in Thermal Analysis. P. Scboew 
i^yUtallurgie, 1908, 6, 635—637). — Quartz tubes are to be preferred to 
porcelain for the protection of thermchcouples in the determination of 
freezing points of alloys, on account of their greater cheapness, and of 
the less resistance to the passage of heat. They are also less per- 
meable than porcelain to metallic vapours. They are, however, more 
readily attacked by oxides. They can be used up to nearly 1500°, at 
which temperature they soften. C. H D 

Cryosoopio Investigations on Solutions of Gases in 
Liquids. Pxetro Falciola {Atti R, Accad. TAncei^ 1908, [v], 17, ii, 
324 — 330). —The author lias extended the investigations of Garelli 
and Falciola (Abstr., 1904, ii, 312) to the gases, carbon monoxide, 
nitrogen, hydrogen, oxygen, methane, and nitrous oxide, and to other 
solvents than those previously employed. 

With water or formic acid, carbon monoxide produces a depression of 
the freezing point, whilst with acetic acid, benzene, and a number of 
other organic solvents, tlie freezing point is raised. Similar elevation 
of the freezing point of certain solvents is also produced by nitrogen, 
hydrogen, oxygen, and^ methane, but is not observed with carbon 
dioxide, hydrogen sulphide, acetylene, or nitrous oxide. 

Benzene, the freezing point of which has been raised by means of 
carbon monoxide, assumes its normal freezing point gradually in the 
cold, but rapidly on heating. Bromoform, however, through which 
carbon monoxide or nitrogen has been passed, maintains its elevated 
freezing point for some days if kept in the dark and out of contact of 
the air. The phenomenon does not appear to be due to chemical 
action, but is probably caused by part of the gas adhering to the 
solvent and separating with the latter in the solid state. 

The following table gives the coefficients of absorption of the 
various gases, calculated from the equation c^mAjk. 


Ha- Og. N^. CO. CH^. ^^ 0 . 

Water — — 0*0222 — — 

Formic acid ... 0*0061 0**2057 0*495 0*0600 0*2285 — 

Acetic acid 0 0041 0*164 0*115S — 0*0328 0*891 

Benzene — _ _ _ 0*2286 — 

I^itrobenzene . — — — _ 0*2926 

T. H. P. 


An Electrically Heated Oven, with a Liquid Regulator. 
L. Ehrmann {RuU. Assoc, chini. Svcr. Bist., 1908, 26, 272—274).— 
The apparatus described was constructed for the purpose of maintain- 
ing a moderately low temperature in an oven. An ordinary electric 
huip is used as the source of heat, and the temperature is regulated 
y means of a tall cylindrical vessel containing very dilute sulphuric 
^cid. A glass tube carrying a platinum^wire is inserted through a cork 
in a tub u lure at the bottom of the cylinder, and a long glass tube carry- 
mg a second platinum wire is passed through a cork at the top of the 
cy This upper tube is made to move freely through the cork, 

so at the distance between the upper and lower platinum wires may 
0 a justed as desired. The cylinder is inserted in the circuit feeding 
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the lamp, and by altering the distance ^between the platinum wires 
the degree of heat obtained from the lamp may be regulated as 
desired. A. second form of regulator is also described. It consists of 
a glass vessel containing the acidified water, and in. the latter are 
placed two copper plates, one fixed and the other movable, the method 
of using this regulator being similar to that mentioned above. In 
both cases, means are provided for changing the direction of the current 
from time to time in order to prevent polarisation. W. P. S. 

Thermodynamics of Salts containing Water of Crystal- 
lisation. Hekmann Schottky (Zdtsch. 'physihal .CAem., 1908, 84 ^ 

415 448).— The author applies Kernst's theory (Abstr., 1907, ii, 

163) to the case of formation of a higher hydrate from a lower one 
and water, and deduces from it the relationship Q — A — T\C — 
where Q and A are referred to the combination of 1 molecule of water, 
(7 is the molecular specific heat of ice, and C is the heat capacity of 
the combined molecule of water of crystallisation. For the purpose 
of testing this formula, the values of Q and G -O' are obtained from 
thermocheraical data, and A is calculated from the tension of the 


vapour over the hydrates. 

The four cases selected for examination are : (1) CuSO^ + HgO = 
CuS0,.H20 ; (2) K^FeCyg + SH^O = K*FeCy6,3H20 ; (3) BaCl2 + H,0 = 
BaCl2,H20, and (4) BaCl2,H20 + H20 = BaCl2,2H20. 

In order to supplement the few data already available in these 
cases the author has determined (1) the specific heats of the hydrates; 


(2) the heats of hydration ; (3) the dissociation pressures. The 
values obtained differ in some cases from those recorded by earlier 


investigators, and are employed to show that the formula Q-A = 
T{C~C') is qualitatively correct in all four cases, and that for (1) 
and (3) it is capable of quantitative verification within the limits of 
experimental error. In the other two cases, the quantitative validity 
of the formula is only approximate. 

The difficulty of determining the dissociation pressures of salt 
hydrates is discussed, and various forms of apparatus suitable for the 
determination are described. The sluggishness with which the 
maximum tension is reached is connected with the character of the 


efflorescing surface. . , 

The theoretical and experimental work of tlohnston (this voL, 11 , 
358) are adversely criticised. 

Thermochemical Equivalence, and the Thermochemistry of 
Nitrogen. John C. Thomlinson {Chem. Kews, 1908, 98, 226. 
Compare Abstr., 1907, ii, 153).— In the belief that the numbers given 
previously may actually represent the thermal changes taking place, 
the author calculates from the structural formula he gives for nitrogen 
pentOxide and nitric acid an approximate teat of formation or 
12,504 cal. and 45,447 cal. respectively. The experimental vabes are 
13,000 cal. and 41,600 cal. 

Apparent Deviations from Mariotte’s Law and 
Influence on the Measurement of Small Pressures, aa 
ScHBEL and Wilhelm Heuse (Fhy^ikal. Zdlsch., 1908, 9, 784 i > 
Ber, deut. physikal. Ges,, 1908, 6, 786 — 793). The discrepa 
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between the results of previous measurements of the compressibility 
of gases jat low prwsjires have led the authors to examine the influence 
of a variation in the ratio of the exposed surface to the volume of the 
contair Ing vessel in the case of air. In order to obtain a very large 
siirfacWone of the containing vessels was filled with about 20 grams 
of glass wool. !For a variation in pressure from 0-07 to 0’7 mm. of 
mercury, pv remained constant in the absence of the glass wool but 
when this was present, was found to diminish as the pressure was 
increased. After drying the glass wool by exhausting the apparatus, 
and leaving in contact for some time with phosphoric oxide, the 
variation in/w could no longer be observed. ’ 

The authors conclude that the deviations from Boyle’s law which 
Baly and Ramsay found when air was compressed at low pressures in 
capillary tabes are due to the presence of a film of condensed water 
on the surface of^ the glass containing vessels ; when this is removed, 
the apparent deviations disappear, and the same results are obtained 
whether the gas is compressed in vessels with a small or with a large 
amount of exposed surface. ® 

It is pointed out that when the McLeoil gauge is used for the 
measurement of small pressures, all traces of water vapour must 
he removed from the gas and from the walls of the glass vessel. 

H. M. B. 

Viscosity and Fluidity. Eugene G. Bingham (Amer. Chem. 

1908, 40, 277—280. Compare Absir., 1906, ii, 218).—It is found 
with pure liquids that the fluidities of unassociated substances are 
approximately a linear function of the temperature, the relation being 
expressed by the formula + where t is the temperature 

absolute, the fluidity, and A and are constants. Associated 
compounds, however, especially the alcohols, depart widely from the 
linear type, except at high temperatures, when the fluidity curves 
approximate to a straight line. To represent the increase in tempera- 
ture required to give the fluidity ^ on account of the association 
of the substance, use is made of the expression t .2 = where B 

and K are constants. Added together, these two equations become 
i = = + which, when tested with Thorpe and Rodger's 

data (Trans., 1897, 71, 374) for substances not highly associated, gives 
results in closer agreement with observed facts than does Slotte’s 
ecjuation. With associated substances, such as acids,, alcohols, and 
water, fairly close agreement is also observed. An approximate 
equation containing four constants, i - Bj{<^ + i)) + C', is also used ; 
it gives with associated substances results in as close agreement with 
0 served values as does the above simpler equation with unassociated 
su stances. Tables comparing the values for hexane and water, 
calculated by the variofls equations, are given. J. V. E. 

Anomalies in the Viscosity of Bmalsions and of Anisotropic 
ijiqmda Emil Bose (Physikal, ZtiUch,, 1908, 9, 707— 708).— The 
angfts observed in the viscosity of anisaldazine in the neighbourhood 
point (this vol., ii, 258) cannot be used as a proof 
? s the emulsion theory of anisotropic liquids. On the other 
VOL. xciv. ii, 
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hand, Vorlander’s experiments (this vol,, i, 611) indicate that this 
theory is untenable. H. il. ]j 


Influence of Electrolytes on the Viscosity of Colloidal 
Liquids. Maufredi Albanese [Arch. exp. Path. Pharm.^ Supply 19(j§ 
16 — *28). — The viscosity of an aqueous solution of gum arable 
lowered (up to 30%) by the addition of electrolytes, but not by oth(r 
substances. Solutions of certain other colloids, such as egg-albumb 
are not affected by electrolytes, unless they have been dialysed 
previously, in which case the viscosity is somewhat diminished by 
adding salt, G. B. 


Capillary Properties of Aqueous Solutions of Patty 
Acids. Bohdan yon Szyszkowski (Zeitsch. physikal, Ckem., ] 908, 64 
385 — 414. Compare this vol., ii, 827). — In contrast with the usually 
accepted view, the author finds that the heights to which water aud 
fatty acid solutions rise in capillary tubes are almost independent 
of accidental impurities. For the purest water obtainable, for ordinary 
distilled water, for conductivity water, and for tap-water, the observed 
capillary rise is the same to within OT mm. It is also found unneces- 
sary to take special precautions in protecting the capillary tubes from 
dust; washing out with chromic acid mixture is quite adequate 
preliminary treatment. 

The acids specially examined were n- and tso-butyric acids, ?i- and 
iso-valeric acids, and n- and iso-hexoic acids, and the experiments show 
that the higher an acid stands in the homologous series the greater is 
its effect in lowering the capillarity of water; the effects of the n~ and 
iso-acids are nearly equal. In the case of isobutyric acid, the variation 
in the capillarity with concentration is satisfactorily reproduced by 
the empirical formula 1 --b\og{x/a -1-1), where a and b are constants, 
X is the concentration, and y is the capillary rise referred to that of 
water as standard. The other acids examined obey this dilution law 
only approximately. 

In most cases there are considerable differences between the 


author's measurements and those recorded by Drucker (Abstr., 1905, 
ii, 680) ; this is probably to be attributed to the different purity of 
the acids employed. 

Some experiments made on the relative influence of isovaleric acid 
and its bariuDi salt, and on the effect produced by mixtures of the two, 
support the view that the depression of the capillarity of water is to be 


attributed to the undissociated part of the acid. 

Experiments made with mixtures (1) of isobutyric and tVovalenc 
acids, and (2) of isobutyric and isohexoic acids, indicate that the depression 
of the capillarity of water is an additive property for the fatty acids. 
In the first case, this fact may be made the basis of an analytical 
determination of the mixed acids. J. C, P. 


Osmotic Pressure. Johannes J. van Laar {Zeitsch. physical 
Chem., 1908, 64, 629— 632).— The formula for the osmotic pressure 
■pf a perfect solution proposed by Lewis (this vol., ii, 465) is 
ri^th that obtained by the author (Abstr., 1895, ii, 107; 1906, ib 
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526) on thermodynamic grounde. The formula obtained in this wav 
is valid for >mp«fect, as well as for perfect, solutions, and is in 

s Jrs i 

If an osmotic membrane is impermeable to the solute, the ’formulae 
for the change of vapour pressure with hydrostatic pressure, and for 
osmotic pressure are the same for a volatile as for a non-volatile 
solute. If, on the other hand, the membrane is permeable to the 
vapour, but not to the liquid phase, the equation depends on the 
coDCcntrOitioii of tho constituGnts in tho vapour phasB C H O 

Osmotic Pressure of Sucrose Solutions at 15° Harmon 
N. Morse and B. Hears (Amer. Ckem. J., 1908 40 ’l9t_9l3 
Compare Abstr., this vol., ii, 671).-In order to ascertain the cluse 
of the osmotic pressure of sucrose solutions at 0° not being in 
agreement with the gas pressure, as at 20°, measurements at 
intermediate temperatures have been made. The authors now give 
results of measurements made at 15°. and from a comparison with 
those obtained at 0°, 5°, and 10°, previously recorded (loc. cit ) they 
are able to state that sucrose solutions exhibit a temperature-coefficient 
which is practical identical with the temperature-coefficient of 
gases. - — -- 


J. V. E. 


Bleotrio Osmosis. Joseph C. W. Frazer and Harmon N 
Holmes (W Ciem. X, 1908, 40, 319-325).-A description is 
given of the apparatus used, and also the results of a preliminary 
investigation of the relative osmo.sis of a few salts of nitric acid at 
the concentration O-OOliV. The observations recorded for nine 
different salts appear to support the st.atement made previously 
(Abstr., 1906, II, 600) that the osmosis of the nitrates of alkalis and 
alka me earths varies inversely as the velocity of the cation divided 
y Its valency, but the osmosis does not seem to be proportional to 
the specific resistance of the solutions. 

It is suggested that some connexion may exist between this 
phenomenon and the results obtained by Kohlrausch (Abstr., 1903, ii, 
Wh) and others working on the hydration of ions. * J. V. E. 

PreTan"r°J^°tf Measurement of Osmotio 
1908 To ^Iears (Amer. Chem. J., 

points detailed account is given of the weak 

Slsi . + 1 , , previously used and described (Abstr., 1905, ii, 

and 11 , 1 ™ J in general with the form of cells 

pressure *A closing them for the measurement of osmotic 

from the nV described, which is entirely free 

itt The upper end of 

“Pertum at tliTt^* accurately ground conical 

"bicb is ‘■e‘=«Ption of a bra.s.s, cone-shaped collar, 

overfed, with a caoutchouc cap carrying the manometer 

69—2 



1020 


ABSTRACTS OF CHEMICAL PAPERS. 


tube. The closing of this ce rapidly effected by screwing a 
brass nut down on to the collar. For details of construction 
and manipulation, the original must be consulted, J. V. E. 

Improved Manometers for Measurement of Oamotic 
Pressure. *Harmon N. Morse and B. F. Lovelace {Amer. Ohem, 
1908, 40, 325 — 337). — An apparatus is described by means of ^hich 
manometers may be compared with others, or with the standard, 
up to pressures of three hundred atmospheres. Corrections for 
meniscus, and a method of detecting a temporary or a permanent 
stretch of the manometer, are also given, as well as a detailed 
description of the method used by the authors for filling and closing 
their manometers. J- E. 


The System Water, and Sodium, Barium, and Copper 
Chlorides. Frans A. H. Schreinemakers and W. 0. de Bavi’ 
(Cktm, Weekhlad, 1908, 5, 80.1— 806).— The authors represent the 
, quaternary system water, sodium chloride, barium chloride, and 
copper chloride by means of a regular tetrahedron, the four angles 
giving the four components. The method is an extension of that 
employed to represent a ternary system by means of an equilateral 
triangle. 


Velocity of Reactions in Gases Moving through Heated 
Vessels, and the Effect of Convection and Diffusion. iRTiyo 
Langmuir (/. Amer. Chem. Soc,, 1908, 30, 1742 — 1754). — In studying 
the changes which take place in mixtures of gases while passing 
through hot tubes, the velocity coefficient of the reaction is usually 
calculated by means of the formula derived for reactions occurring 
in stationary gases. Bodenstein and Wolgast (this vol., ii, 162) 
have pointed out that this method is inaccurate, since allowance 
not made for the mixing of the gases in the tube by diffusion or 
convection, and they have presented a formula which holds when the 
mixing of the gases can be considered complete. 

In the present paper, these two formulae and the magnitude of 
the error arising from their application in various cases are 
considered. New formulae are developed, from which the velocity 
coefficient may be calculated in cases in which neither of the formuitf 
mentioned hc^ds good, but in which, in the mixing of gases, 
diffusion plays a more important part than convection. E. G. 

Relation between the Velocity of Reaction and the Velocity 
of Stirring in Non-homogeneous Systems. K. Jablczynsri 
{BidL Acad. .SVf. Cracow, 1908, 620— 631).— Tiie rate of dissolution ot 
a solid in a liquid increases with stirring. The connexion between le 
velocity constant k and the velocity of the stirrer n is given by 
empirical equation k^jk^ = {nJn^Y, where a; is a constant, the 
which varies with different apparatus, and even with the same appa 
if taken apart and put together again. This probably accoun s o - 
different values of x obtained by different investigators ( , 

ToUoczko, Abstr., 1903, ii, 470 j Bruner, Abstr., 1904, if, 315 ; 
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Abstr., 1906, ii, 261). The evaluatioQ of x is important, since it gives 
some informationaa to how far a reactira in a non-homogeneons system 
is dependent on diffusion (Noyes and Whitney, Abstr 1897 ii* 17Q . 
Xernst, Abstr., 1904, ii, 315). In the same^kpparatis; so a^nged 
that each experiment can be completed without any disturbance of the 
parts of the apparatus, the author has examined, at 25^^ the solution 
of a^aarble plate in hydrochloric acid, the decomposition of hydrogen 
peroxide by platinised platinum foil, and the solution of a fused zinc 
plate m hydrochloric acid. The average values of x are 0'93 0’55 
and 0'28 respectively. Hence the author deduces that, for the dissolu' 
tion of a solid with a perfectly smooth surface, the velocity constant 
of the reaction is simply proportional to the velocity of stirring fas 
measured by the revolutions of the stirrer) ; it the surface of the solid 
is not smooth, the increase of the velocity constant is slower than the 
increase of the velocity of stirring, and the more so the rougher the 
surface. ° C S 

Saponification of Glycerides during Ester Exchanges in 
Homogeneous Systems. Robekt Kkemann (J. pr 67«m iqns 
[u] 78, 364-367) ; Milan J. Stkitae and Richaeb Fanto S , 408)’ 
-Polemical (compare Abstr,, 1907, i, 464 ; this vol., i, 120- 499 ■ 
ii, 677). G. Y. ’ 

Oxidations of Biological Importance. I. Hans Euleh' and 
Ivan Bolin (ZeitscL physioL Chem., 1908, 57, 80 — 98 ) —Careful 
experiments have been made on the oxidation of quinol by oxyebn in 
the presence of manganous salts and alkali. It is shown that the 
velocity of the reaction is almost proportional to the pressure of the 

very small between 0® 

^ J, . solutions used were either neutral or slightly acid to 

phenolphthalein. To obtain such solutions, it is necessary to add 
dilute alkali, as quinol is decidedly acidic. The effect of the 
manganese (added as acetate) and of the sodium concentrations has 
been studied, the whole reaction cannot be represented by means 
ot the usual unimolecular formula, owing to the fact that part of the 
qumol IS removed in the form of insoluble quinhydrone, the velocity 
has been determined by measuring the times required in the different 
experiments for absorbing a given volume (3 or 5 c.c.) of oxygen. 
The results show that in neutral or slightly acid solutiftns, manganese 
sal s accelerate the oxidation, and that if the amount of sodium 

rllTt oxidation increases less 

apidiy than the manganese concentration. On the other hand, if the 
amount of manganese salt is constant, the velocity increases much 
ni<^e rapidly than the amount of alkali added. 

allilf if between the effects of the manganese salt and the 

'1 with that of an enzyme and co-enzyme. 

?altr^ experiments have been made with “laccase ” and manganese 
is sliUfi that the laccase as prepared by Bertrand’s method 

action on a quinol solution in the 
obvious that the action of the 
cannot be due to its alkaline nature, as suggested by Dony- 
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Hinault. Even the addition of 10 c.c. of 0*0001 hydrochloric acid 
to lucerne laccase does not aSect the activity laccase in tjje 

presence of manganous salts. 

It is further shown that the active principle of the laccase is not a 
substance of the enzyme type, as the preparations of lacc^ can be 
boiled for three minutes without destroying their activity in the 


least. 

It is shown that salts of hydroxy-acids, for example, rochelle salt, 
sodium citrate, calcium gluconate, and sodium mucate, accelerate the 
oxidation of quiuol in a marked manner when manganese salts are 
present, and it is suggested that laccase owes its activity to the 
presence of such salts. b. 


Some Oxydasic Phenomena Produced by Colloidal Perrons 
Ferrocyanide. Jules Wolff {Compt. rend,, 1908, 147, 745—747. 
Compare this vol., i, 137, 490 ; ii, 573).— In a feebly alkaline solutiou, 
colloidal ferrous ferrocyanide acts as an oxydase towards quinol. 
When a saturated solution of quinol is treated with ammonia to the 
extent of 1 part in 25,000, and colloidal ferrocyanide to the extent of 
1 part of iron in 100,000, abundant crystals of quinhydrone are formed 
after twelve to fifteen minutes, oxidation being accelerated by 
shaking. The reaction is still observed with one- twenty-fifth as much 
iron if the quantity of alkali is increased to 1 part in 2000. 
Solutions of quinol treated with alkali alone become brown, but 
rarely deposit crystals, the colloidal iron alone has no action. If too 
mucii alkali (1%) is added, the solution is rapidly oxidised by the air, 
and no crystals are formed. These phenomena can be explained by 
the alkali facilitating the oxidation of the phenol, and consequently 
the action of the ferrocyanide, which thus acts as an oxydase. Thu 
view is supported by the facts that if the alkali is added some time 
before the colloidal iron, quinhydrone is no longer obtained, and thaV 
other things being equal, the intensity of the reaction is proportional 
to the amount of alkali present (within the limits described above). 
From the latter observation, it would be expected that, the alkali-earth 
oxides and hydrogen carbonates, and feebly alkaline salts, such as 
disodium hydrogen phosphate, would exercise a much_ less energetie 
action This is actually found to be the case. The important par 
played by the alkali suggests that the oxidising action on quinol o 
LLn manganese salts with weak acids discovered 
(Abstr , 1897, ii, 493) is due partly to their alkalinity, all ot th 
Ling alkaline to methyl-orange. The author finds that the additw 
to these solutions of a quantity of iron in the form of collo M 
ferrocyanide, one-hundredth as great as that of manganese pr > 
suffices to double the rate of oxidation of quinol, and that neut aJ 
aqueous manganese sulphate solutions, which are ordinarily al 
inactive, increase their activity considerably when treated with 
-.f pyridine (which does not precipitate manganese). 


Catalysis. x.=v Catalytic Eeactions induced by 
Salomon F. Acreb {^.r Soc., 1908, 30, 1755-1 W 

Attention 'is drawn to Hudson (this vol., i, 6OO5 > 
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on the inversioii of sucrose by iuvertase, and it is shown that it 
harmonises completely with the view already advanced by others, that 
the addition of an enzyme to a reacting system brings about a catalytic 
reaction, owing to the union of the enzyme with some constituent or 
.‘substratum of the reacting system to form a new product which 
gives the same end-products as the substratum itself. It is pointed 
out that this theory of catalysis through the formation of reactive 
intermediate compounds renders the assumption of a vital enerev for 
such reactions" uniiecessary. 

Molecular State of Molten Salts. Richard Lorenz and Felix 
KAUFLER[in part, A. Liebmann] (Ber., 1908, 41, 3727— 3738) ^The 
molecular weights of lead chloride, potassium nitrate, sodium nitrate 
and silver chloride in the fused state at various temperatures between 
300^^ and 600° have been determined by measuring the surface tension 
of the molten salt. The mean values of A obtained for potassium 
nitrate and sodmm nitrate, namely, 0'7 and 0*25 respectively, are in 
fair agreement with those recorded by Bobtomley (Trans., 1903 83 
im). The constants found for silver chloride and lead chloride were 
respectively 0-8 and 0-9. Since these values are all leas than 2 ‘12 
the constant for liquids having a normal mol.-wb., the conclusion is 
drawn that the salts investigated exist in the fused state in a highly 
.la^ociated condition and that the ions are of a complex nature. 

w. il. G. 

Liquid Cryatalfi. Otto Lehmann {Ber., 1908, 41, 3774 3783)._ 

Mainly a historical review of the author’s investigations on the subject 
of liquid crystals. ^ 

The view recently put forward by Vorlander (this vol., i, 641), that 
pseudo-isotropic, crystalline liquids are to be regarded as uniaxial 
crystals, is combated. It is possible for a biaxial mass to become 
pseudo-isotropic, that is, apparently uniaxial, VV. H. G 

The Liquid-crystalline State as a General Property of 
Matter. P. PrvoN Weimaen (Mtsch, Ckem. Ind. KoUoide, 1908, 3, 
166-168^).— Having shown in previous papers (this vol, ii, 90, 263) 
that the colloidal-amorphous state of matter is a modification of the 
crystalline, the author has now studied certain liquid crystals, such as 
p-azoxyphenetole, both microscopically and ultramicroscopicaily, and 
states his views of the nature of these crystals as follows. A liquid 
crystal is a system of chemically or physically associated, solid, crystal- 
line particles, between which vectorial forces of small tension act. The 
.ma magnitude of the tension in the case of chemical association is 
conditioned by the considerable energy expended in building up the 
complicated molecule in the case of physical association by the 
expenditure of energy requisite for the association of a number of 
e ementary crystalline particles to one particle. G. S. 

19te Colloids. Eduahd J obws {ZeUsch. Chem. ltd. Kolloide, 

of 11 ‘J 1 ^ 166). — A summary of the author’s views on the nature 

colloidal solutions (compare Abstr., 1907, ii, 344 ; this vol., ii, 676). 

* and J. Rms, Phys, QMm, Soc., 1908, 40, 1828—1327. 



1024 


ABSTKACTS OF CHEMICAL PAPERS. 


The theory developed is in many respects identical with that of 
Duclaax (summarised in J, Chim. Phys.^ 1907, 5, 29), and many of 
Duclaux’s results are discussed in* detail. Pure hydrosols are not 
stable ; the stability is determined by small amounts of other sub- 
stances, usually electrolytes, which act as “ sol-formers. * I'hese 
substances are in chemical combination with the dissolved colloidfj 
and when they are completely removed, the hydrosol coagulates. 

G. S. 

Electrical Nature of Colloidal Solutions. Nicola Pappada 
(GazMa, 1908, 38, ii, 474—480. Compare Absbr,, 1907, ii, 754).^The 
author criticises Puclaux^a hypothesis concerning the electrical nature 
of colloids (compare Abstr,, 1904, ii, 162, 243, 325 j I905,ii, 432, 511 j 
1906rii, 660, 677 ; this vol„ ii, 760). T. H. P. 

Influence of Colloids on the Absorption of Gases, especially 
of Carbon Dioxide in Water. Alexander Findlay [with W. H. 
Habby] {^Zeitsch. Chein. Jnd. Kolloids^ 1908, 3, 169 170). — -The 

absorption of carbon dioxide by blood is not well understood, and it is 
suggested, in agreement with Wolfgang Ostwald (this vol, ii, 509), 
that, besides ordinary chemical combination, adsorption on the surface 
of the colloidal particles may be of importance in this connexion. As 
the first step in an investigation of the effect of colloids on the 
solubility of gases, the solubility of carbon dioxide in colloidal solu- 
tions of ferric hydroxide, gelatin, arsenic sulphide, silicic acid, albumin, 
dextrin, soluble starch, and glycogen has been measured at 25°. The 
first two colloids increase the solubility, the three last mentioned 
diminish it somewhat, and the other three are without effect. 

as. 


Colloidal Silver (Silver-gel) in Photographic Layers. Luppo- 
Ceamer {Zeitsck Ghem. Ind. Kolloide, 1908, 3, 170— 174).— For the 
direct production of positives as employed in ferrotype photography, 
it is necessary that the silver in the parts which are most strongly 
lighted should be obtained in a more or less white form. This can 
now be effected with dry collodion plates covered with colloidal 
substances, such as tannin or gum. - 

In order to study the deposition of silver in different forms, silver 
bromide plates have been exposed in a Chapman Jones “plate tester,” 
which allows of graduated illumiuation. When a plate thus exposed is 
developed with ferrous oxalate, the silver varies in appearance froiu 
greyish-white, on the most highly exposed parts, to greyish-black on 
the parts almost in shade, and the difference persists after fixing, Ibe 
white silver has a much smaller adsorptive power than the black form, 
and this difference in properties is^ employed to account for certein 
phenomena occurring in photographic processes. 

Freezing of Hydroeols. 0. Bobertag, Karl Feist, and II. 
Fischer [Ber,, 1908, 41, 3675-3679).— The paper gives ^ 
the behaviour of colloidal solutions at temperatures below the tree g 
point of the solvent. By rapid cooling to - 70*^, the metal is sepa 
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from Bredig’s coBoidal suspension of platinum. By freezing a colloidal 
j;oIutioii of arsenic tnsulphide, Winter (Abstr., 1905, ii, 245) obtained 
the solid red modification, the authors cool a very dilute solution to 
. TO^and, after thawing, recover the yellow colloidal solution which 
very turbid. Colloidal ferric hydroxide, cooled 
to and thawed, remains clear, but shows a distinct augmentation 
of the Tyndall phenomenon. Aluminium acetate behaves somewhat 
similarly, ihe colloidal silver preparations, protargol, collargol and 
lysargiu, in the presence of albumin are dark coloured very turbid 
and optically non-homogeneous ^ by freezing, the silver collects into 
small lumps, which are distributed irregularly through the clear ice ' 
on thawing, the solution is recovered apparently unchanged ^ 

In connexion with organic colloids, certain dyes and ’substances 
of animal and vegetable origin have been examined. Khodamine 
chrysoidine, eosin, and safranine form true solutions ; Kile-blue acid- 
vioiet, methyl-violet, and magenta behave as semi-colloids, and nit^ht- 
blue, alkali-blue, Congo-red, and benzopurpurin as pronounced colloids 
(compare Freundlich and Keumann, this vol,, ii, 820 • Hbhpr and 
Chassin, ii, 875). ^ 


On cooling a 10% solution of tannin, a considerable deposition 
Is observed just above the freezing point ; on thawing the frozen mass 
the tannin partly dissolves, the remainder going into solution by 
slight warming. Hemoglobin (Merck), after being cooled to - 10° - 70° 
and - 180°, shows no apparent change. Solutions of gum or starch* 
cooled to the same temperatures and thawed, are quite turbid but 
clarify by keeping. Dried albumin in solution, cooled to - 70° to 
- 180° and thawed, gives a turbid solution, which does not again 
clarify entirely. Solutions of gelatin, caragheeii moss, agar-agar and 
soap behave m a similar manner on freezing. Tlte water is mostly 
frozen out from the jelly, so that the first portion of the liquid 
obtained by thawing, is practically free from dissolved substances 
After complete thawing, the product is decidedly non-homogeneous* 
consisting of a mobile liquid and a clotted jelly. ' 

Attempting to explain the varying behaviour of the preceding 
colloidal solutions on freezing, the authors suggest that the freezing 
causes the colloidal particles to become aggregated, and that these 
apregations may be partly or entirely destroyed by thawing, with 
the result that a precipitation or a solution is obtained. C. S. 


Study of Colouring Matters in Solution. Louis Pklet-Jolivet 

683-685 j Zeitsch. Chem. hid, 
(olloide, 1908, 3, 174—177 ; BuU. Soc.chim., 1908, [iv], 3, 1087—1094). 

rom a study of the electrical conductivity and the ul tram icrosco pic 
violet s^^^tions of various dyes (magenta, methylene-blue, crystal- 
vwiec, satranine, crystal-ponceau, naphthol-yellow S, Congo^red, etc ) 

Z dissociated ii, aqueous sdutiou 

AddiZ, colloidal condition. 

The authors’ favours the passage into the colloidal state. 
Buxton f entirely agree with those of Teague and 

(Ha8vol.|ii,820) Freundlich and Neumann 

J, c, c. 
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Fixation of Different Derivatives of the Same Colouring 
Matter and Explanation of Dyeing. Louis Pelet-Joliyet and 
N. Andersen {Compt. rend., 1908, 147, 808 — 810.* Compare pre- 
ceding abstract). — Wool was placed in solutions containing equivalent 
quantities of derivatives of certain basic and acidic colouring matters 
Other conditions being the same, the hydrochloride of safranine gave 
a paler tint than the sulphate, and the phosphate a darker tint. The 
hydroxide gave a tint intermediate between the sulphate and phosphate 
The sodium salt of crystal-ponceau produced lighter tints than the 
magnesium salt ; the aluminium salt gave darker tints, whilst the free 
adid was intermediate between the two latter salts in colouring power 

These experiments confirm the theory of Freundlich and Loser 
(Abstr., 1907, ii, 155, 534) of the fixation of basic and acidic dyes. The 
wool is supposed to become negatively charged when placed in water • 
when treated with a solution of the salt of a basic dye, adsorption of the 
positively charged organic ion occurs, whilst in the case of the salt of 
an acidic dye, the positive inorganic ion is adsorbed, causing the fabric 
to assume a positive charge, which, being smaller than the negative 
charge produced by an equivalent quantity of a negative dye, accounts 
fdr the well-known fact that wool and charcoal fix basic dyes more 
readily than acidic ones. This accords, moreover, with the effects 
produced by adding electrolytes to the bath, since positive multivalent 
ions or hydrogen ions should favour the fixation of the acidic dyes, 
whilst negative ions should hinder the process. A rational explanation 
is thus afforded of the action of mordants and of the tanning process. 

W. 0, W. ' 

Passive State of Metals, Review of the Literature and 
Theories and Some Experiments on Cobalt, Iron, and Nickel. 
Horace G. Byers (/. A-mer, Chem. ^S^oc., 1908, 30, 1718— 1742).— A 
historical and theoretical discussion is given of the work done hitherto 
on the passivity of metals. Experiments are described which have 
been carried out with cobalt, iron, and nickel. A plate of the metal 
connected with a copper conducting wire was suspended as anode in 
a porous cup, which was placed in a porcelain beaker. Both beaker 
and cup were nearly filled with solutions of the various electrolytes. 
The cathodes, two platinum plates of the same size as the anode, were 
suspended in the beaker parallel to, and at equal distances from, the 
anode. The amount of the anode dissolved during the passage of the 
current was measured by its loss of weight. 

The results obtained were so varied and conflicting as to render a 
brief summary impossible. Iron, nickel, and cobalt cannot be rendered 
passive by the hydrogen acids or their salts. Passivity may take place 
in electrolytes containing oxygen, and depends on the current density 
the temperature, the electrolyte, and the treatment of the metal. The 
metals may be either passive or active under exactly the same current 
conditions feo long as the current density is below a critical value. 

The phenomena of passivity have not yet received any satisfactory 
explanation. Faraday's view, connecting passivity with the formatioo 
of a coating of oxide on the metal, is untenable. The hypotheses o 
and Zeilsck. Chem. Ind. Kolhide, 1908 , 3 , 206 — 210 . 
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Einkelstein and Miiller, according to which the passive state is 
occasioned by changes in the valency of the metal, are unsatisfactory. 
Many of the results now obtained cannot be reconciled with Freden- 
hagen’s explanation, which attributes passivity to anodic oxygen or an 
oxygen alloy. ^ 


Determination of the Atomic Weight of tho Simple 
Ponderable Substance, Pantogen. Gustave D. Hinrichs (Comm 

rend, 1908, 147, 797 — 800. Compare this vol., ii, 573, 574). The* 

author assumes the existence of a simple fundamental’ material of 
atomic weight 1/128, and thence proceeds to theoretical deduction’s 
as to the weight and geometrical forms of the atoms of hydrogen 
helium, nitrogen, oxygen, and fluorine. The paper includes a diagram- 
matic representation of the atoms of these elements, and of their 
physical properties in the neighbourhood of the absolute zero. 

h/o. w. 


Atomic Weight of Radium and Other Elementary 
Substances. Henry Wilde (Phil Mag., 1908, [vi], 10, 824—830, 
Compare Abstr., 1907, ii, 149; this vol., ii, 141).— The author still 
maintains that the true atomic weight of radium is 184. A periodic 
table is given, based on the numerical relationships previously described. 

H. M. D. 


New Form of Test-tube Holder. H. Stoltzenbebg (Zeitsch. 
angew. Chem., 1908, 21, 2272). — The advantage of the new form of. 
wire holder described lies in the fact that, not only may the tube or 
other object held be readily released, but the force by which it is held 
may be increased by the power of the hand. It thus becomes possible 
to lift fairly heavy vessels and 
to shake them without fear of 
their falling, J. V. E. 

Apparatus for Evaporating 
in a Dish under Reduced 
Pressure. Eduard Donath 
{Ckm. Zeit., 1908, 32, 1107).— 

The accompanying figure depicts 
the apparatus described by the 
author. It consists of two parts, 

A and B, both being made of 
stout copper having thick, broad 
flanges so as to form an air-tight 
chamber when they are screwed 
flown on to an asbestos washer 
by screws, g. Into the lower 
part, A, the evaporating basin, y, 
is placed upon asbestos fibre. 

he upper part, B, is perforated in three places, c, d, and « ; c is 
covered by a thick plate of transparent mica, the liquid to be 
evaporated is introduced through d, and e is connected to an exhaust 

j. y. E 
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Circulating Pump. H. Stoltzenbkeg ang^w. Chem., iDog 

21, 2271 — 2272). — A new form of small centrifugal pump is described 
as being an efficient circulator of liquid from a thermostat through 
condensers, jacketed polarimeter tubes, etc. The power required to 
drive the pump is very small, and when rotating at 1200 revolutions 
per min, it is able to lift water to a height of ten metres. 

J. V. E. 


Inorganic Chemistry, 


[Production of Hydrogen Peroxide from Persulphuric 
Acid.] Consortium fur Elektrochemische Industrie (D.R.p 
199958). — When carefully-purified solutions of persulphuric acid are 
treated with sulphuric acid (D 1'4) at 50 — 80°, the former rapidly 
yields hydrogen peroxide with a loss of only 3 or 5% of oxygen. This 
result is, however, only obtained in the absence of all impurities likely 
to decompose hydrogen peroxide catalytically (compare Trans 1904 
85, 1526—1533). G. T. M. ' 

Generation of Oxygen in a Kipp’s Apparatus. Ludwig 
WoLTER {Ghem. Zeit., 1908, 32, 1066). — The extremely vigorous 
evolution of oxygen from alkali peroxides when treated with water or 
dilute acids has been sufficiently modified by admixture with indifferent 
substances to allow of the generation of the gas in a Kipp's or other 
gas generation apparatus by this method. 

The best results have been obtained with a substance prepared by 
adding a mixture of 100 parts of sodium peroxide and 25 parts of 
magnesium oxide to 100 parts of molten potassium nitrate. This, 
when solidified and broken into pieces of a suitable size, is placed in a 
Kipp’s apparatus and treated with dilute hydrogen chloride. The sub- 
stance may be kept for some time ready for use by dipping the lumps 
into molten paraffin wax so as to protect them from the atmosphere. 

J. y. E. 

' Dynamic Allotropy of Sulphur. I. Hugo R. Keuyt { Zeitmh . 
physikal. Ckem.y 1908, 64, 513 — 561).— The investigations of Smith 
and his collaborators (Abstr., 1903, ii, 139, 284; 1905, ii, 382, 580; 
1906f ii, 157 ; 1907, ii, 20 ; this vol., ii, 32) have led to results which 
accord best with the theory that SX and Sju- are partly miscible in 
the liquid state, but that the equilibrium curve lies entirely outside 
the heterogeneous region. Smith’s conclusion, that the equilibrium 
curve cuts the curve of miscibility, is untenable. A bibliography and 
review of previous literature on the subject are given. 

The melting point of rhombic sulphur was determined by immersing 
capillary tubes containing the powdered sulphur in boiling calcium 
chloride baths at different temperatures, and was finally fixed at 
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Similar gulpbur, heated for an hour at 90° in ammonia to 
produce equilibrium, melted at 110*9”. The unstable natural 
melting point ” of rhombic sulphur was then found graphically to be 
11 0*5°, and the melting point of pure rhombic sulphur 112-8”, From 
111° onwards, the melting-point curve must be parallel to the concen- 
axis, 

The composition of the vapour in contact with liquid sulphur at 
different temperatures was measured by blowing a current of air 
through the molten sulphur at constaut temperature, and condeusing 
the current of vapour on the surface of water at 0”. Ammonia gas 
was introduced as a catalyst, this being subsequently removed by the 
current of air, the sulphur dioxide formed by partial oxidation then 
serving to preserve the composition of the vapour unchanged during 
cooling. The condensed sulphur wag analysed by extraction with 
carbon disulphide. The vapour and liquid curves intersect at 324” 
and 24-7% S/a. 

Tlie vapour-pressure curve of the system SA — S/a presents either a 
maximum or a minimum, but it is not yet possible to determine which. 
This point is to be further investigated. This curve must cut the 
curve of equilibrium. 0. H. D. 

The Boiling Point of Sulphur on the Constant Pressure 
Air Thermometer. Nicholas Eumorfopoulos {Proc. Roy, Soe.^ 
1908, i, 81, 339-r-362). — 'A detailed account of measurements with 
a Callendar air thermometer of Jena glass. The various sources of 
experimental error were very fully investigated, the most important 
being the changes of volume of the glass bulbs. The mean value 
of the boiling point of sulphur obtained is 443 '5 8”. C. H. D. 

The Boiling Point of Sulphur. Hugh L, Callendar {Proc. 
Roy. See., 1908, Aj 81, 363 — 366., Compare preceding abstract). — 
The changes of volume in glass render it an unsuitable material for 
accurate thermometry. The value for the boiling point of sulphur 
obtained by Eumorfopoulos is in close agreement with those obtained 
by other methods, the chief source of error being now the uncertainty 
as to the true coefficient of expansion of mercury. C. H. D. 

Preparation of Hydrazine. Fritz Raschig (D.R.-P. 198307). 
— When excess of stiong aqueous ammonia reacts with a solution of 
sodium hypochlorite in the presence of an organic substance to increase 
the viscosity of the solution, a good yield of hydrazine is obtained, 
litre of sodium hypochlorite and 12 c.c. of a solution containing 
of joiners’ glue are added to 3 litres of concentrated aqueous 
ammonia, the solution heated to drive off ammonia, and concentrated 
to the crystallising point, when 80 — 90 grams of hydrazine sulphate 
are obtained on the addition of sulphuric acid. The product is purified 
by crystallisation. G. T. M. 

Hydroxy lamine. I. Erich Ebler and E. Schott (J. pr. Chem,, 
1908, [ii]j 78, 289 — 342). — The authors review the various formulae 
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which have been proposed for hydroxylamine, and assemble the 
evidence in favour of the view that it is a tautomeric substance, 
having in alkaline solution the constitution NH 2 *OH, and acting 
an acid, but in' acid solution behaving as an oxonium base, 

forming salts of the type This view of the nature of 


hydroxylamine is applied to the explanation of its properties and of 
the reactions which it undergoes. 

Anhydrous hydroxylamine is readily prepared by dissolving 
4—5 grams of the 75% distillate obtained by Uhlenhuth’s method 
(Abstr., 1900, ii, 475) in 100—400 c.c. of absolute alcohol, and cooling 
the solution to about - 18°. Hydroxylamine is deposited from the 
stronger solutions in white leaflets, and from the more dilute solutions 
slowly in needles. 

Lobr]^ de Bruyn found (Abstr., 1892, 1391) that hydroxylamine 
reacts with zinc, forming zinc oxide and ammonia. It is now shown 
that the intermediate product of this reaction^ is a zinc salt, 
Zn(0*NH2)2, and not an additive compound, ZntOINHg. A similar 
calcium salt has been prepared, and indications obtained of the 
existence of an extremely unstable ferric salt. It is proposed to 
apply the term hydroxy lamites to the salts NHg’OM , 


etc. 

Calcium hydroxylamite, Ca(0*NH2)2, is formed with evolution of 
gas when calcium filings are treated with anhydrous hydroxylamine 
at 50°. 'Ammonia is evolved only if heat is developed, which takes 
place if water is present. The white salt, which separates towards the 
end of the reaction, is extremely explosive, being much more dangerous 
than anhydrous hydroxylamine ; when washed with absolute alcohol 
and dried in a vacuum over sulphuric acid, it is obtained as a white, 
amorphous powder, which detonates at 180°, and is hydrolysed by 
water, slowly by moist air, forming calcium hydroxide and hydroxyl- 
amine. It is considered that Hofmann and Kohlschiitter's calcium 
salt of hydroxylamine (Abstr., 1898, ii, 380) is a mixture of calcium 
hydroxy lamite and calcium hydroxide. 

ZiThc hydroxylamiie, Zn( 0 *i^'H 2 ) 2 , 3 NH 30 , prepared by the action of 
anhydrous hydroxylamine on finely-divided pure zinc and treatment 
of the product with absolute alcohol, is obtained in glistening crystals, 
loses hydroxylamine, and leaves a residue of zinc oxide when gradually 
heated, detonates, evolving ammonia, When quickly heated, and is 
readily hydrolysed by moisture, forming zinc hydroxide. 

Haber observed (Abstr., 1898, ii, 23) that hydroxylamine oxidises 
ferrous salts in ammoniacal or sodium carbonate solution, and stated 
that the hydroxylamine is itself converted into ammonia. It is nofi 
found that under these conditions nitrogen and nitrous oxide are trs 
evolved, ammonia appearing only towards the end of t ® 

The study of the reaction is complicated by the fact that hydro 
amine is decomposed catalytioally by ferric hydroxide in “eu™, 
alkaline solution, yielding the same three products, the feme y 
oxide residue is scarlet, becomes brownish-red when ea e^ , 
decolorise permanganate or evolve chlorine from hydroehlorie acid, ^ 
thus resemble^ the ferric hydroxide residue obtained from the ca J 
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decomposition of hydrogen peroxide. If hydroxylamiue is treated 
with ferric hydroxide in absolute alcoholic solution at about - 18° a 
brown precipitate is formed, which, after being washei} with absolute 
alcolio), decomposes on treatment with water, forming nitrogen 
nitrous oxide, and ammonia, and must therefore contain ferrie 

kydroxylamiU. 

Hydroxylamin, sUkofluorid,, (NH30)2,H,SiF„2H20, prepared by 
adding 16% aij^ueous hydrofluosilicic acid to a 25% aqueous solution of 
bjdroxylamine and allowing the mixture to evaporate, crystallises 
from boiling methyl alcohol in scales, and is almost insoluble in 
alcohol, but readily dissolves in water. 

Hydroxylamme tiianojluoride, (NH30)2,H2TiF„ prepared by adding 
30% hydroxylamine to a cooled solutioa of hydrofluotitanic acid and 
evaporating the solution in a vacuum, separates from methyl alcohol 
in white crystals. With quadrivalent titanium, hydroxylamine gives 
the same yellow coloration, caused by the formation of a higher oxide 
of titanium, as is produced by hydrogen peroxide, d- Y 

The Interaction of Nitrous Gases and Oxygen with Water 
Fritz Foekstek and M. Koch (Zeitsck angew. Chem 1908 21 
3209-2219. Compare this vol., ii, 941).— In continuation of this 
investigation (he, cit.), the authors have studied the behaviour towards 
water of nitric peroxide when greatly diluted with air. The results 
which are tabulated, show the proportion of nitric peroxide converted 
into nitric acid to be greater when the concentration of this gas in the 
gaseous mixture is greater; it is, however, not directly proportional 
being considerably less than would be expected. This may be 
explained by the fact that with large excess of air the nitrous acid 
represented in the equation HgO + 2^0^ — HNOg + HNOo bein^/ less 
stable in solution, allows of a more rapid absorption of fresh nitric 
peroxide than when the excess of air is less. It is also shown that 
with diluted nitric oxide the increased concentration of nitric acid is 
not due simply to absorption of more oxides of nitrogen, but, in part 
WVM previously leaving the solution with water as 

The limiting concentration at the ordinary temperature at 
whicn this takes place is indicated by the following : with NO 
HNO3; with 2% NOg, about 51-8% HNO3, and with 
5% IN O2, more than 55-6%. 

From a study of the influence of a large excess of air on the 
behaviour of the nitrous acid produced in the primary change, it 
18 shown that it completely decomposes, with time, into nitric acid 
nitric oxide. Excess of oxygen, when not at the same time 
unaer a smaller partial pressure, rapidly oxidises this nitric oxide to 
u uc peroxide, but, in the case of a large excess of air, there is 

u cien time for the nitric oxide that is carried forward from 
quL^> solution to be completely oxidised to the peroxide. The 
^itric oxide escaping oxidation was ascertained by 
al water, dilute alkali hydroxide solution as 

u ^ quantity of nitrite produced is shown to be 
treater when the dilution by air is greater. 

' itnc peroxide, even when largely diluted by air, is rapidly 
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oxidised by ozone to nitrogen pentoxide, and when such a gf\seous 
zx^ixture is passed into water, or aqueous nitric acid, an acid solu. 
tion containing more than 80% HNO 3 may readily be obtained 

J- V. E. ’ 

Formation of Colloidal Phosphorus. Alfred Lotterjioser 
{J. Chem,y 1908, [ii], 78, 367 — 368). — When exposed to dillii?ed 
daylight in a closed vessel, a clear, colourless solution of whi^g 
phosphorus in contact with solid white phosphorus gradually beeorne^ 
opalescent and orange-yellow by reflected, but clear and yellowish-red 
by transmitted, light. The hydrosol thus formed is unstable, and 
after some time, deposits a scarlet crust of red phosphorus on the gUss 
walls of the vessel. The,formation of the hydrosol must result irotu 
the conversion, under the influence of the diffused light, of the 
dissolved white phosphorus into the red modification, which is almost 
insoluble in ether, and separates, therefore, at first in the colloidal 
form. The strong yellow colour of the hydrosol supplies further 
evidence that the light red colour of the red phosphorus depends on 
the finely-divided state of the latter. So soon as red phosphorus is 
deposited on the walls of the vessel, the solution is free from the 
hydrosoi, partly because the colloid is completely precipitated and 
partly because the deposit protects the remaining white phosphorus 
from the action of light. Y. 

Ionisation by Phosphorus and Phosphorescence. Lte Blocu 
and Eugene Bloch {Compt rend.^ 1908, 147, 842 — 844).— It has been 
shown previously (Abstr., 1905, ii, 72) that the air which has pas^;eii 
over phosphorus is the seat of a true ionisation, and the ions produced 
have a small mobility. It is now found that when an air current of 
greater velocity is employed, the phosphorescence becomes elongated 
in the direction of the current, and with a further increase in the 
velocity, definitely separates itself from the phosphor u.s with the 
production of a dark space. The phosphorus generally retains a 
slight phosphorescence, but this disappears finally when the velocity 
is sufficiently augmented. If the tube is sufficiently long, the 
phosphor 6 ^ce^c 6 which assumes the form of a phosphorescent column 
can be removed several metres from the phosphorus by regulating 
the air-current. A condenser placed in or beyond, but not before, the 
phosphorescence becomes charged, whilst an iodide-starch paper 
(test for ozone) becomes blue in the positions in which the condenser 
is charged. It is thus shown that the phosphorescence, ionisation, 
and ozone are produced in the same region, and therefore that the 
three phenomena are produced, not by the oxidation of the pbosphoru.-^ 
itself, but of some substance emanating from it. This might be either 
phosphorus vapour or phosphorous oxide. From the results obtained 
by Jungfleisch (Abstr., 1905, ii, 244) and by Schenk, Mihr, and 
Banthien (Abstr., 1906, ii, 326), the latter supposition seems the mort 
probable. This view is also supported by the observation of the 
authors, that if the dark space is cut suddenly, phosphorescea 
bubbles are formed, which travel slowly in opposite directions, 
disappearing either on collision or, more rarely, of their own aocor . 
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It* tbe <3ark space contains pkospliorous oxide, which is spontaD|touEly 
ioiiauiniable, this pbeD0DQ.6D0ii is explained, the movement of the 
luminous bubbles being the propagation of explosive waves. 

The transformation of phosphorus into phosphoric oxide is a vivid 
combustion, and it is therefore to be expected that the ions produced 
would be of the same nature as in other cases of combustion. The 
analogy between the large ions of phosphorus and those of the gases of 
flames has been pointed out by Bloch and by Harms (Abstr., 1904, 
ii, 331), who finds an increase in the mobilities as the phosphorus is 
approached. The latter result is confirmed by the authors, who 
oMain values up to 0*1 mm. close to the phosphorus. The mobilities 
can, however, be greatly increased (up to 2—3 mm.) by inserting a 
cotton plug beyond the phosphorus to retain, the fumes formed on the 
latter. It seems, therefore, that the phosphorus ions are produced by 
the combustion of the phosphorous oxide, and rapidly rendered heavy 
by the presence of liquid or solid particles. E. H. 

Sublimation of Arsenic. W. P. A. Jojtkeb (Chem. Weekhlad, 
1908, 5, 783 — 785). — The sublimation point of arsenic determined by 
the aid of a thermopile is 6167760 mm. A. J, W. 

The Luminosity of the Bunsen Flame. Bubritt S. Lacy 
[Zdtsch. 'phy&ihal. Chem,, 1908, 64 , 633 — 640. Compare Haber and 
Richardt, Abstr., 1904, ii, 166). — In order to study the cause of the 
luminosity in the inner zone, the author has introduced methane into 
a separated Bunsen flame, 5 mm. above the summit of the inner cone, 
without producing any effect on the luminosity. Special experiments 
were made to eliminate the cooling effect of the current of methane. 
The results are in accordance with Haber and Richard t’s view, that 
I the production of the light is a luminescence phenomenon. The 
Dresence of methane in the middle zone of the separated flame was 
confirmed. 

Tiie constant [C0]/[C02] [H 2 ] was found to be the same 

ivhether the gases were taken from a zone just above the green cone 
3r from a higher zone at a temperature 300'^ lower, being about 3*7. 
A, catalytic influence of the platinum tube used was, however, observed. 

C. H. H. 


Precipitated Silica. Henry Le Ch atelier iCompt. rend.^ 1908, 
147, 660—662). — The existence of hydrates of silica is questioned on 
account of the variable amounts of water revealed by analysis. 
When gelatinous silica, purified from electrolytes by diffusion, was 
heated in a sealed tube at 320'^ for six hours, no change in appearance 
pr consistency could be detected. The author draws the conclusion 
that silica, like chromium tnoxide, does not form hydrates, but on 
^ount of its absolute insolubility remains in an extremely fine state 
r when precipitated. Freshly-precipitated gelatinous silica 

r water may be used to polish hard substances, such as bronze. 

R. J. 0. 
70 


VOL. xciv. ii. 
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Pr^ucts of the Arc and Spark Electric Discharge in 
Liquid Argon. Franz Fischer and George Iliovici {Ber. , 1 908, 
3802—3810). — If compounds of argon are capable of esistence, they are 
probably endothermic, and might be produced at a high temperature 
and afterwards be preserved by sudden cooling, as in the formation of 
ozone in liquid oxygen (compare Abstr., 1907, ii, 163, 340). Cadmium 
was used for the electrodes, and with the spark discharge, after three 
hours in liquid argon, 3 '3 mg. of an olive-green substance, and with 
the arc after 140 minutes, 22 7 mg. of a black substance, were 
obtained. These, on examination, proved to contain cadmium 
nitride, but mixed with cadmium in the case of the arc product. The 
spectrum of the gas obtained by heating these substances in a vacuum 
showed the lines of nitrogen, hydrogen, cadmium, and mercury, 
with some lines of argon, and the gas obtained by the action of phos- 
phoric acid on the substance gave hydrogen, mercury, and argon lines 
— nitrogen could not be detected, but the product after the action 
contained ammonia. The nitrogen must have been derived from small 
traces of air in the argon used. 

The spectroscopic examination was carried out in tubes fitted with 
aluminium electrodes, previously heated at 150° to expel gases. The 
tube gradually became “ hard,” and the nitrogen spectrum disappeared, 
leaving only the argon and hydrogen lines. This behaviour of the 
spectrum tube make's the source of the argon uncertain, as it is in very 
small quantities. The conclusion is drawn provisionally that the 
argon is absorbed by the nitride. W. R. 

Electrolytic Soda Industry. Theory of the Bell-chamber 
Process. Andr^ Brocket (Compt, rend., 1908, 147, 674—676).— 
The salt solution undergoing electrolysis flows through the apparatus 
from cathode to anode. If the velocity of the liquid is equal or 
superior to that of the OH' ions, the yield should be theoretical. The 
velocity of the OH' ion varies directly as the ionic mobility and 
current density, and inversely as the conductivity. When the layer 
of liquid containing only OH anions remains stationary, the concen- 
tration of the caustic alkali leaving the apparatus varies directly 
as the conductivity and inversely as the ionic mobility, but is 
independent of current density and the nature of the cation. It 
follows that solutions of potassiunoi chloride give a stronger alkali 
than common brine. Temperature has no influence on the strength 
of alkali obtained, but a high temperature economises current. 

R. J. C. 

Transparent Silver and other Metallic Films. Thomas Tl'0eb 
{Proc. Boy. Soc., 1908, A, 81, 301—310. Compare Beilby, Abstr., 
1904, ii, 647). — The investigations of Faraday on the conditions oi 
formation of transparent metallic films have been extended, o 
leaf does not undergo any change at 500°, but rapidly 
transparent at 550°, microscopic examination showing tha 
originally translucent him has become aggregated to 
leaving clear spaces between them. Soft gold, whic 
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beeu mechanically strained, does not show this sudden chance of 
properties. 6 

Silver foil becomes slightly transparent in air at 240°, and more 
rapidly at higher temperatures. Heating to 500° in hydrogen or in 
charcoal powder does not produce transparency, whilst the effect on 
gold IS independent of the surrounding gas. The presence of oxygen 
is necessary for the change in silver, although the quantity of oxygen 
absorbed is very minute. The particles of aggregated silver are 
smaller and less opaque than those of gold. 

Copper undergoes a similar change, but much transparent oxide 
,s formed. This is the origin of the coloured surface films obtained 
on oxidising copper Aluminium and alloys of copper and zinc do not 
become transparent when heated. C H D 

The True Atomic Weight of Silver according to Stas’s 
Experiments. Louis Dubrecil (Compt. rend., 1908, 147 

856—859). It has been shown previously (this voh, ii, 936^ that it 
is generally impossible to deduce the true value of an atomic weight 
from the measurement of a single analytical ratio, and that the 
method of least squares enables the most probable value for the 
atomic weights m question to be determined in each experiment 
Comparison of the values so obtained for the same element gives 
the means of determiniog the true atomic weight, and the result is 
the more probable the greater the number of methods employed 
The author Us applied this method of calculation to the values 
ootained by Stas for the analytical ratios of AsCl I Ael S 1C PI 
NHA /aCl, LiCl, KBr, KaBr, NH^BcV’gNofandngfsd: 
compared With Ag, and for the ratios KOI/ A eNO., NHCJ/AeNO^ 
AgCl/AgClO AgBr/AgBrO, and AgI/AgIO„ fnd, li’s a geVerS 
0 them all, has obtained the value 107-9921 for the atomic weight 
ot silver, the extreme values of the series being 108-0313, obtained 
from the ratio Agl/Ag, and 107-9449, for the ratio KBr/Ag 

laking into consideration the fact that all the results employed are 
aken from the work of one experimenter, the conclusion is drawn 
that silver has the atomic weight 103. j; jj 

* w ^kkivaut {Compt. rend., 

'^oilier Ohim. Phys., 1858, [lii], 54, 

lADstr. 1896, II, 362) have obtained substances which they considered 
1904 ""Pereas Percy, Moissan (Ahstr., 1896, ii, 173: 

stated (^bstr., 1907. ii, 543) have repeatedly 

ferlJr r ““bine. In view of this 

iilicon h the author has examined mixtures of silver and 

wis!ur«n°V’'® If f of ‘^0 

UlS^lrelf, Pofof® of and silicon 

^bout 800° in a point 
f a horizon^] lin 5% of silicon. The solidus consists simply 

line passing through the eutectic point and extending 

70—2 
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from 0% to 90% of silicon ; thus silver and silicon do nob give any 
point of combination. Consideration of tbo periods of eutectic 
crystallisation suggests the existence of mixed crystals of silicon and 
silver, but this is not confirmed by analysis. In the fusions contain- 
jijg 40 — 60% of silicon, a small, white pewl is observed on the 
bluish-grey button of slightly oxidised silicon. This is formed 
probably owing to the increase in volume of the silicon on solidifi- 
cation. It contains 4*8% of silicon and 94'85% of silver. E. H. 

Silver Snb-halides. A. P. H, Tiuyelli {Ztitsch^ miss. Photogra'pk, 
Photophysik. Photochem., 1908, 0, 358— 372).— A critical comparisoo 
of the two chief theories regarding the nature of the silver sub-Wlides. 
It is shown that the phenomena, which are usually cited in support of 
the view that the sub-halide is an adsorption compound of colloidal 
silver and silver halide, can be explained equally satisfactorily in terms 
of the theory that the sub-halide is a molecular compound. In certain 
cases, the molecular theory accounts for the observed facts more 
satisfactorily than the adsorption theory. 

In an appendix, it is pointed out that the reducing action of ammonium 
persulphate can be explained more simply in terms of the molecular 
theory than by the adsorption hypothesis. The denser porlions of the 
developed image contain more silver and silver sub-halide and less silver 
halide than the less dense regions. A sodium thiosulphate solutiou 
will, in consequence, be more quickly saturated with silver thiosulphate 
in the less dense parts of the image. In the denser regions, the greater 
concentration of unchanged sodium thiosulphate will cause the sub- 
halide to be decomposed to a greater extent, and the resulting greater 
concentration of free silver is the cause of the more energetic action of 
the ammonium persulphate. H. M. 1), 


ReaiCtion between Silver Sulphide and Silver Sulphate, 
Production of a Dark-coloured Glass. Otto Sacxur {Btr., 1908, 
41, 3356 3359).— Experiments to determine the dissociation pressure 


of the system AggS + Ag^SO^ = 4Ag + 2 SO 2 were 


unsuccessful, as, 

Oi LUC ojfDucui O ; <. 1 ,• 

although a constant pressure was obtainable after heating at a con- 
stant temperature (above 300°) for some diiys, repetition of the 
experiment gave different values. The pressure at 300° is above It 

atmospheres. , ^ x xi. i ^ 

When heated in Thuringian glass, the mixture imparts to the gia^s 
surface, below 400°, after some time a reddish-brown colour, which 
absorbs the actinic rays of the spectrum. Such a glass containyewra 
per cent, of silver. 

Preparation and Composition of the Hydrogen Carbonates 
of Calcium and Barium. Edwabb H. Kbiseb and Sheemas bEAV n 
U. Amer. Chem. Soc., 1908, 30, ini-17l4).-E^r'“®‘LS 

described wbich show that calcium hydrogen carbonate ? 

when potassium or ammonium hydrogen carbonate is adde o 
of calcium chloride at 0°, and that the salt can separated ^ 
analysed if the temperature is not allowed to vise above 
Even at this temperature, the compound slowly decomp 
results of analysis point to the formula CaCO.l'ihHjCUj. 
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Barium hydrogen carbonate can be obtained similarly by the action 
of ammouium hydrogen carbonate on barium chloride solution at 0®, 
but it^undergoes gradual decomposition, and is therefore difficult to 
analyse. E. G. 

Composition of the Hydrogen Carbonates of Calcium and 
Barium. Edwakd H. Kbiser and LeRot McMaster (/. .dmer. 
CUm. 30 , 1714 — 1718). — Caleium and barium hydrogen 

carbonates were prepared in the manner described by Keiser and 
Leavitt (preceding abstract), except that precipitation was effected in 
a solution containing gelatin in order to retard decomposition. 
Analysis was effected by determining the ratio of carbon dioxide to 
calcium or barium oxide. The results show that the calcium* salt has 
the composition CaCOg, 1 ’SHgCO^, and the barium salt the composition 
BaCOgjl '5112003. E. G, 

Preparation of Calcium, Strontium, and Barium Silicides. 
Xh. Goldschmidt (D.R.-P. 199193). — Calcium silicide may be pro- 
duced by heating in an ordinary furnace a mixture of silicon and 
calcium oxide, the reaction being facilitated by the addition of some 
calcium fluoride and chloride. The interaction takes place as follows ; 
SCaO + SSi^SOaSig + ^CaOjSiOg. A similar change occurs with the 
oxides of the other alkaline earths. G. T. M. 

Zinc Phosphides. Pierre Jolibois (Compt. rmd,, 1908, 147, 
801 — 803) “Zinc and phosphorus were heated together in a crucible 
until phosphorus vapour ceased to be evolved. The product was freed 
from excess of zinc either by ignition in a vacuum at 600° or by 
treatment with mercury or fuming nitric acid. The residual phosphide, 
Zn3?2> identical with that described by Vigier [BuU. Soc. ckxm., 
18tl, 3, 5), and forms octahedral crystals, 4'55, which dissolve 
readily in hydrochloric acid, giving pure phosphine. 

The preparation of the phosphide, ZnP2, from its elements is also 
described- This phosphide is nOD'Crystaliine, and has 2'97 ; at 
400°, it undergoes dissociation into phosphorus and ZogPg. 

W. 0. w. 

Sulphides of the Rare Barths, I. Cerium Sulphides and 
their Limits of Existence. Wilhelm Biltz 1908, 41, 

3341—3350. Compare Sterba, Abstr., 1904, ii, 662). — Cerium 
disulphide, Ce^S^, is prepared by heating cerium sulphide in a current 
)f hydrogen sulphide at 580 — 600°, the experiment being controlled 
by weighing from time to time ; 2 to 3 grams require twenty hours 
for complete conversion. It forms a dark yellowish-brown, crystalline 
powder, moderately stable in air and cold water. An oxygenated 
product, 06282.50,8, has aUo been obtained, and as this is of approxi- 
ttately the same weight a.s the disulphide, a complete analysis is 
Jjecessary in characterising the compound. Hydrochloric acid (17*7%) 
uiasolyes the disulphide in the cold, an odour of hydrogen persulphide 
19 noticed, and afterwards sulphur is precipitated. This is held to 
prove that the disulphide is not a true analogue of the dioxide, but a 
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polyaulphide, OegS^.S. The related Unihanum dxxvlphide, La^Sg.S, ig 
. dark yellow, and also gives hydrogen persulphide under similar 
conditions. 

The red sesquisulphide, CejSg (Muthmann and Stutzel, Abstr., 
1900, ii, 142), is obtained on heating the disulphide or the sulphate ia 
a current of hydrogen sulphide at 750 — *800 . 

The conversion of the disulphide into the sesquisulphide has been 
examined up to 1200° The temperature of decomposition is about 
720°; the lower sulphide is stable at a red heat, and does not refict 
with\ydrogen or nitrogen at that temperature, but laetween 1400° 
and 1500° it melts and decomposes. The sesquisulphide prepared at 
745° ; when heated in a current of hydrogen sulphide for thirty hours 
at 615°, did not re-absorb sulphur. This irreversibility is only 
.apparent, as by heating the disulphide in a current of hydrogen at 
400° the sesquisulphide was obtained, and this product re-absorbed 

4*2% sulphur. . i. j 

The heat of solution of the disulphide, CeS.^, in hydrochloric acid is 
32,600 cal.; that of CeSj.j, 37,800 cal. (39,500 cal. from product pre- 
pared at 400°), From these figures, the equation 40682 = 206,83 + 
2S(amorp.) — 18,600 cal. is calculated. 

By the use of Kernst’s equation for heterogeneous equilibra, the 
decomposition temperature is calculated to be 793°, whereas that 
found was roughly 720°, W. R. 


Eutectics. I. The Alloys of Lead and Tin. Walter 
Rosenhain with P. A. Tucker {Phil. Trans., 1908, A, 209, 

g9 122). Alloys of pure lead and pure tin have been studied by 

thermal and microscopic methods, the curves of ordinary cooling and 
of differential cooling being taken. The eutectic point is at 62‘95°^ 
of tin and 180°. Lead forms solid solutions with from 0 to 16% Bn 
at 180°. Former observers have found the presence of eutectic ia 
alloys containing much less tin, and this is shown to be due to the 
slowness with which diffusion takes place in the solid alloys. Heating 
at 175° for six weeks was found to be necessary to bring about 
equilibrium. On the other hand, tin does not form solid solutions 
with small quantities of lead. 

Alloys containing from 18 to 63% of tin undergo a change, 
accompanied by development of heat, on cooling to 149°. In alloys 
containing from 8 to 18% Sn, the transformation takes place at lower 
temperatures, the passage of the solid solution from the to the a- 
form involving the rejection of a part of the tin. The alloy wi /o 
Sn appears to remain in the /3-form down to the temperature ot 
liquid air. The lead constituent of the eutectic, however, appears tc 
remain in the metastable /S-form. The density of the con rms 
the view that the lead constituent of the eutectic differs roiD 


stable a-solid solution. 

A microscopic study of the eutectic alloy shows that it is F 
of grains, within each of which the crystallites have ^ 
orientation. Each grain is to be regarded as a spherulitic c } 
the /S-solutioD, the tin forming a matrix or filling. P 

The paper is illustrated with photo -micrographs. 
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EUectrolytio Oorrosion of Brasses in Synthetic Sea- Water. 
AzABiAH T. Lincoln and G. C. Bahtells, jun. (/. Physical Chsrn,, 
] 908 , 12, 550 — 556. Compare Lincoln, Klein, and Howe, Abstr., 
1907 , ih 953 ).— The corrosion of fully annealed copper- zinc alloys was 
measured, using an artificial sea-water prepared by dissolving salts. 
The corrosion curves are similar to those obtained in solutions of 
sodium chloride. With the appearance of the y- phase, copper ceases to. 
9 ,ppear in the corrosion product. C. H. D. 

Kecalculation of the Vapour Pressure of Mercury. T. H. 
Laby {Phil. May., 1908,, [vi], 16, 789—796). — The recorded 
observations of the vapour pressure of mercury have been compared, 
and the more concordant values have been combined with the object 
of obtaining a table of most probable values. Two Kirchhoff formulce 
are given which satisfactorily express the recorded observations. The 
vapour-pressure values (in terms of mm. of mercury at 0 °) are 
recorded for every 5° between 15° and 365°, and also for 370°, 380°, 
390°, 400 °,. and 450° It is also shown that the experimental datai 
of Cailletet, Colardeau, and Riviere for temperatures up to 700° can 
be satisfactorily expressed by means of a Kirchhoff formula. 

H. M. D. 


Constitution of Certain Mercuric Compounds with Complex 
Cations. II. Vincenzo Boeelli (Gazzetta, 1908, 38, ii, 421 — 474. 
Compare this voh, i, 515). — According to Abegg and Bodlander’s 
principle of electro- affinity (Abstr., 1899, ii, 542), the tendency of 
the mercuric halogen salts to form complex cations is weaker the 
stronger the anion combining with the mercuric ion to form the 
cation, since increase of the electro -affinity of the halogen radicle 
should be accompanied by an increase in the tendency of the radicle 
to dissociate according to the scheme: HgX' — >Hg''-l-X'. This is 
actually found to be the case, the tendency to form these complex 
ions being greatest with mercuric iodide and cyanide, less marked 
with the bromide, and so slight with the chloride that the correspond- 
ing double salt cannot be isolated. The author has studied the 
omplex salts formed by mercuric iodide, bromide, chloride, and 


hiocyanate With mercuric perchlorate, the results obtained being 
larallel with those observed in the case of the similar complex salts 
delded by mercuric cyanide. The behaviour of insoluble mercuric 
ompounds of the type HgX" toward mercuric salts with strong 
inions is quite analogous to that of the insoluble salts of the type 

JgX', 


lodo-mp.rcury perchlorate, Hgl'ClO^, forms bundles or mammillary 
Hasses of white, opaque prisms, which deliquesce and turn yellow in 
be air, and are decomposed by water with liberation of mercuric 
odide. Cryoscopic measurements in water give values for the 
nolecular weight lower than that calculated for complete dissociation 
if the compound into its components and allowing for the partial 
grirolysis of the mercuric perchlorate according to the equation : 
“g{ClO ^)2 + HgO Hg(OH)*C 104 + HCIO 4 (compare Heimbucher, 
Wurzburg, 1904i ; Abstr., 1904, ii, 465). The depression of the 
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freezing point of water by mercuric perchlorate is diminished bv 
mercuric iodide, th;^ diminution increasing with the proponion 
of iodide present in the solution ; the complex molecular concen- 
tration hence undergoes a corresponding diminution. Similnt 
behaviour is observed when mercuric cyanide is dissolved in 
excess of a concentrated solution of mercuric perchlorate. The 
conductivity of mercuric perchlorate solution is also diminished by 
the presence in the solution of mercuric iodide, owing to diminution 
of the ionic concentration and to the lower mobility of the new ion^ 
formed. The addition of mercuric iodide or cyanide produces an 
increase in the molecular concentration of mercuric perchlorate 
solution when this is not excessively concentrated, and a diminution 
when an excess of the perchlorate is present. These results are 
regarded as due to various reactions between the mercuric iodide and 
the ions, Hg'* and CIO/, originally present in the solution. The 
analogy between these results and those obtained with mercuric 
cyanide indicates that the mercuric iodide unites with the Hg** ions 
to give complex cations ; this view is supported by transport 
measurements of solutions of mercuric iodide containing excess of the 
perchlorate. 

BroMoyntrcury peTchl(yrat6i HgBr'ClO^, forms bundles or mam- 
millary masses of short, white prismsr When mercuric bromide is 
dissolved in a solution of mercuric perchlorate, it causes depression of 
the freezing point and regular elevations of the boiling point, and, 
consequently, an increase in the concentration. Into these solutions, 
mercuric bromide enters under the form of the ions HgBr*, and also, 
to a slight extent, of the ions existence of these 

conplex ions is shown by measurements of the variation of the 
concentration of mercuric bromide at the electrodes during electrolysis. 

Chloro mercury perchlorate could not be isolated. The presence of 
1 mol. of mercuric chloride per mol. of the perchlorate in solution 
produces an increase of 0-028% in the original conductivity, but the 
addition of a further TS mols. of the chloride causes no further 
increase. The conductivity curve shows that mercuric chloride 
exhibits a tendency to form the ions HgCT about 500 times less 
than the tendency of the cyanide to form the ions HgCN*. 

The author has not succeeded in isolating chloro mercury nitrate, 
HgCl-NOg (compare Morse, Abstr., 1903, ii, 12), bub conductivity 
measurements demonstrate the undoubted presence of the ions HgC'l 
and NO/ in solutions containing mercuric chloride and nitrate. 

Thiocyanomercui'y perchlorate^ Hg(CNS)*C10^, was obtained as a 
white, crystalline crust. The addition of mercuric thiocyanate to a 
solution of mercuric perchlorate produces a diminution in t e 
molecular concentration. 

The author has been unable to prepare the compound, 

2 Hg(Cl 04 ) 2 ,HgO, 12 H 2 O, 

described by Chikashige (Trans., 1905, 87, 822), the j 

being basic compounds containing appioximately ■*; 

per 3HgO. When ‘mercuric oxide is dissolved in a 
mercuric perchlorate, it produces diminution _ of tlie nio e 
concentration; the diminution produced increases with theconceo ra 
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of the perchlorate solution, as, therefore, does the complexity of 
the compounds formed. T H P 


Precipitation of Gelatinous Mixtures of Alumina and Silica, 
and their Eelation to Allophane, Halloysite, and Montmoril- 
lonite. H. Stbemme {Cevlr, Min,, 1908, 622—632, 661— 669).— The 
gelatinous precipitates obtained from solutions of sodium silicate and 
aluminium acetate are of very variable composition, depending on the 
strength of the solutions and on their acidity. In an acid solution 
there is at first only a turbidity, and the gelatinous precipitate after- 
wards deposited is richer in silica than that from a neutral solution. 

Carbonic acid and acetic acid dissolve the alumina more readily than 
the silica from the precipitates. The conclusion is drawn that these 
precipitates do not represent any definite hydrated aluminium silicate 
but that they are simply mixtures of gelatinous aluminium hydroxide 
and hydrated silica. The same relations also exist in the various 
amorphous minerals of the clay group. The published analyses of 
these aW tabulated, and they show wide variations in composition : for 
mineral^ of the allophane group, the ratio A] 203 :Si 02 varies from 
1 : 0-31tb 1 : 1-91 ; for the halloysite group, 1 : 1-68 to 1 : 3-89 ■ and 
for the nfcntmorillonite group, 1 : 2'51 to 1 : 5’32, The conclusion is 
thereforeldrawn that these are not definite mineral species, but mix- 
tures in yariable proportions of colloidal aluminium hydroxide and 
hydrated silica. ■ L J S 


Ferromagnetic Nitrogen Compounds of Manganese. Edgar 
Wedekind and Theo. Veit {her., 1908, 41, 3769—3773. Compare 
Abstr., 1907, ii, 353 ; Shukoff, this vol., ii, 484).— With theobjectof 
ascertaining whether elements which are gases at the ordinary 
temperature form ferromagnetic derivatives with manganese, the ' 
nitrides of manganese have been investigated. Tri manganese nitride 
MngNg (compare Prelinger, Abstr., 1894, ii, 16), has only feeble' 
magnetic properties, whilst pentamanganese nitride, MngN,, is slightly 
more magnetic. The nitride, Mo^Ng, obtained by the action of 
ammonia on manganese heated with an oxy-hydrogen blowpipe, has 
stronger magnetic properties than either of the above nitrides, and is 
almost as magnetic as manganese boride j it is readily attacked by 
acids and alkalis. 

Chromium nitride, CrN, has only feeble magnetic properties. 

W. H. G. 

System Iron-Phosphorus. E. Gercke ( MetaUurgie , 

, o, 604 609), Alloys rich in phosphorus were prepared by 

adding red phosphorus to molten iron in a magnesite crucible. The 
product containing 17 ‘3% P was re-melted with different proportions 
0 iron. The eutectic temperature is 980° ; mixtures low in phosphorus 
•now considerable undercooling. Iron retains up to 1*70% of phos- 
p orus in solid solution, beyond this the eutectic, containing 10*2% P, 

IS present as a constituent. The solid solution undergoes a change of 
^ructure, which has not been fully investigated, at 600° 

C. H. D. 
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The Ternary System Iron-Phosphorus-Carbon.' Paul Goerens 
and W, Dobbelstbik {Uetallwrgit^ 1908, 5, 561 — 666. 

Wust, this vol, ii, 287).— The ternary eutectic point of the Bystem k 
found to lie at 1-96% C, 6*89% P, and 9M5%^ Fe, and at 953° The 
position of the three binary eutectic curves in the system iron-iron 
carbide— iron phosphide has also been determined. Both thermal atid 
microscopic methods have been employed. 

The microscopic sections are best prepared by e^hing and heat- 
tinting, subsequently re-polishing lightly. The oxide film is much 
more readily removed from cemeutite than from the phosphide, thus 
allowing the two to be distinguished, C. H. D. 

The Iron-Carbon Equilibrium. George B. TJpxon (/. Physical 
Chem.^ 1908, 12, 507— 549).— The results of other observers are 
examined and recalculated, the silicon and other elements present in 
the samples examined being calculated as “equivalent carbon.’' The 
author concludes that cementite must find a place in the diagram of 
stable equilibrium, and he assumes the formation of three carbides in 
all, Fe-O, FejC, and Fe 2 C, of which the first is stable only above 800“ 
and the second above 600°. The brittleness of steel at 500 — 550° is 
considered to be due to the change from FcgC to FcjC. An 
equilibrium diagram has been constructed on these assumptions. 


Hydrolysis of Ferric Chloride ; Influence of Neutral Salts, 
G. Malfitano and Leopold Michel 9’6nd.f 1908, 147, 

*g()3 — 806. Compare Abstr., 1907, ii, 692 ; this vol., ii, 111, 288).— 
The phenomena of the colloidal state are more pronounced and apj^ar 
more rapidly in solutions of ferric chloride to which potassium 
chloride has been added than in solutions of ferric chloride alone. 
The authors have measured the increase in electrical conductivity 
of solutions of ferric chloride, alone and with varying amounts of 
potassium chloride, produced by raising the temperature from 18'' to 
100° for fifteen minutes, and after allowing the solutions to remain for 
sixteen and twenty-four hours respectively. The results lead to the 
conclusion that the rate of hydrolysis of the ferric chloride depends on 
the proportion of potassium chloride present, and thab^ the size of the 
micro-cells of ferric hydroxide is increased by the addition of this salt. 
The number of ferric ions being diminished, there are fewer centres of 
attraction for the ferric hydroxide molecules, and consequently the 


individual cells are more voluminous. * ^ ^ 

The chlorides of sodium, ammonium, barium, and magnesium, and 
also potassium nitrate, behave in a similar manner. Mercuric chlonde, 
on the other hand, being a non-electrolyte, has no appreciable mfluence 
on the course of the hydrolysis. Salts containing 
negative ions, such as potassium sulphate, behave like 
acids previously studied in hindering hydrolysis. ■ 


Molybdates of Nickel and Cobalt. M. Emmanuei. Po® ^ 
{Bull. Boc. chim., 1908, [iv], 3, 1012).-The author has been udomj 
by Marckwald that the attribution to the latter by Grossmann 
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Schiick (this vol., ii, 230) of cert^n work on nickel and cobalt 
Qiolybdates is inaccurate. T. A. H.' 

Antimony Trichloride as Ionising Solvent. Z. Klemensiewicz 
Acad. Sci, Cracow ^ 1908, 486 — 494). — The measurements were 
made by the electrical conductivity method with platinised electrodes ‘ 
in the usual way. The carefully-purified solvent has 2 '681 and 
p97 2'647 ; the smallest conductivity observed amounted to 
g-5 X 10"^ reciprocal ohms. 

As solutes, the chlorides of potassium, rubidium, ammonium, and 
thallium were used, and measurements were made up to a dilution of 
1024 litres and at different temperatures. The conductivities in 
dilute solutions are greater, in concentrated solutions (above iY/lO) less, 
than for the corresponding aqueous solutions. It is probable that the 
degree of ionisation is less for solutions in antimony chloride than 
in water, but that the ionic velocity is greater in the former case. 
The conductivity of the solutions increases regularly with the 
temperature from 70° to 150 — 200° 

The viscosity of antimony trichloride has been measured from 80° 
to 200°. The curve obtained by plotting the fluidity (reciprocal of the 
viscosity) against the temperature appears to show a change of 
direction at 120°, but a high degree of accuracy is not claimed for 
the results. G. S. 

Melting-point Curves for the Systems Bismuth + 
Chlorine and Bismuth Bromine. B. Gl! Eogink (Zeitsch, 
j)hysikaL Ghrni,^ 1908, 64, 449 — 505). — After reviewing the various 
compounds of bismuth with chlorine and bromine which have been 
described, the author proceeds to a theoretical discussion of the 
possible liquid-solid equilibria in a system of two components in 
which two liquid phases may occur. In this discussion, the author 
uses the graphical method introduced by van Ryu van Alkemade 
(Abstr., 1893, ii, 363). 

The experimental study of the systems bismuth -h chloride and 
bismuth + bromine has shown that compounds of the formula 
BiCl and BiBr exist, which, on melting at 320° and 287° respectively, 
both form two liquid phases. Further, an endothermic compound 
BiCl^ exists, which is only slightly dissociated in the fused condition. 
So far as the evidence of the freezing-point curve goes, there are no 
compounds of the formulae BiClg, BiBr^, and Bi^Clg \ the author’s 
results are therefore nob in harmony with those of Herz. and 
Guthmann (this vol., ii, 199). J. C. P. 

Columbium. Glahence W. Balkb and Edgar F. Smith (/. Am & r , 
CAfiwi. Hoc.y 1908, 30, 1637 — 1668). — A continuation of the investiga- 
tion of the compounds of columbium and tantalum (Abstr., 1905, ii, 
828, 829). The conclusion is confirmed that the coloration produced 
on the addition of hydrogen peroxide to a solution of columbium in 
hydrofluoric acid is not due to the presence of titanium, but is probably 
due ^ columbium itself. A large quantity of potassium columbium 
fluoride, K 2 CbP^, was prepared and carefully purified, and was after- 
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wards converted into the oirid^, which had B 4*8. This oxide stj)] 
gave the reaction with hydrogen peroxide, and, in order to 
further the question as to whether the reaction might not be due to 
the presence of some other element, the oxide was converted iuto the 
chloride, and the latter fractionally distilled. The whole of tbe 
product distilled at about 241°, and no differences could be detected 
between the fractions obtained. On a spectroscopic examination of 
the oxide prepared from the chloride, neither tantalum nor titanium 
lines were observed. Vapour density determinations of the chloride 
by Dumas’ method gave a mean value of 9 '45, as compared with the 
calculated value 9'35 [Cb = 93-5]. Specimens of the oxide prepared 
from the chloride had D varying from 4*48 to 5 '02. The chloride 
had D2'73 — 2-77. A careful determination of the atomic weight of 
columbium based on the ratio between the chloride and oxide gare 
as mean of eight determinations the value 93*50 [0 = 16 ; Cl = 34*45]^ 
A rdsume is given of the various colurabates described in the 
literature. Sodium columbate, Na^OjCbgO^^^THgO, crystallises ia 
tricUnic prisms [a : 6 : c = 0 9559 : 1 :0’8394 3 a = 71°20'; ^-105°30’' 
y=>64:°7'], Ma^riesium colujuhate, MgOjCbgO^jTBgO, the silmr salt 
A g^0,Cb20jj,2H20, the copper salt, 0ii0,Cb205,3^n20, the ahminiujii 
salt, Al203,3Cb205,12H20, and the cadmium salt, CdOjCbgOgjS^HoO, are 
described. The potassium salt, dKgOjSCbgOgjlGHgO, forms monocliuic 
crystals [a : 6 : c = 0*7120 : 1 : 0*5547 ; 84°19']. The rubidium salt, 

4Rb20,3Cb20riHH20, is isomorphous with the salts 
4Rb20,3Ta205,14H20, 

4Cs20,3Cb205,14!^2^> 4Cs20,3Ta205,14H20, and crystallises iu 

monoclioic prisms [a : b :c = 0’8815 : 1 : 1*4091 ; ^-84°7'J, The 

following columhates are also described; 7K20,6Cb205,27H20, 
7Li20,6Cb205,26H20, 

7Cs2O,6Cb,Oj,30H2O, and 311520,40^05,9^20. 

The following percolumhatea have been obtained : NagOhOj, 
K.CbOg, RbgCbOs, Cs^CbOg, MgKaCb0g,8H20, MgK:ObO8,7H.,0, 
MgRbCb0o,7m20, MgCsCbO„8H.O, CaNaC 81)5,4^0, and 
* CaKOb6y4H20. 

The sodium columbium ^uorides, SNaFjCbOFg and 
3mF,Cb02Fa,H20, 

have been prepared, but the salts, 2NaF,CbOFo, 211^0 and 
NaF,Cb0F3,H20, 

described by Marignac could not be obtained. The existence of the 
potassium salts, 2KF,Cb0F3,H30, 3KF,CbOF3, 3KF,HF,CbOFs, 
6K:F,3Cb0F3,H20, iK¥,^GhOh\,2}ifi, and 2RF.CbF5, described hy 
Marignac, was confirmed. The salt SKFjHFjCbOFj forms raono- 
clinic needles [a : & : c = 0*6304 ; 1 ; 0'4888 ; jS = 86°4r]. The double 
fiuoride, 2RbF,CbF3, described by Pennington (Abstr,, 1896, ii, 305) 
could not be obtained, but the following acdts were prepared: 

2RbF,CbOF3, 

Ry',CbF,, and 2KbF,Ob02Fs,HoO. The rubidium ianiahm 
2BbF,Ta62F3.H20, forms thin, white leaflets. The comm salts 
2C8F^,CbOF3 and CsF,CbFg, are described. The thallium salt, 
2T]F,CbOF3, 

fot!^ orthorhombic crystals [a : 6 : c=5 0*4261 : 1 : 1'0129]. 
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V study bas been made of the double tantaiates. The salt 
" 4Rb20,3Ta205,UH20 

forms monoclinic crystals [a : 5 : c = 0'8822 : 1 : 1 -05 1 0 ; ^ 

The salts 4Cs20,3Ta205,14H20 and TCsgO.eTagO^^SSHaO are also 

described. 

The following periantalates have been prepared : EbgTaOg, CsjTaOg, 
M-NaTa 08 , 8 H 20 , MgKTaOg.TH^O, MgHbTa0s,9H20, and 


Spectrum and the Bromides of Columbium. William M. 
Ba.ee (/. Ataw. Ckem, Soc.^ 1908, 30, 1668 — 1672), — It has been 
shoWQ by Hall and Smith (Abstr., 1905, ii, 829) that the hydrogen 
peroxide test for tilanium in a solution of columbium in hydrofluoric 
acid is not trustworthy. For this reason, spectroscopic examination 
has been resorted to. Hildebrand (following abstract) has submitted 
carefully-purified columbium oxide prepared by Balke and Smith 
(preceding abstract) to a spectroscopic examination, and has found 
that whilst nearly all the titanium lines were absent from the spectrum, 
certain lines were present which are common to both metals. A study 
has therefore been made of the spectra of specimens of columbium 
oxide prepared from minerals of: different character and from different 
localities, and purified by Balke and Smith’s methods. The results 
indicate that these methods of purification are efficient, that the 
speatra of columbium from all sources are identical, and that the lines 
common to both the columbium and titanium spectra are not due to 
the presence of titanium in the columbium, and prob.ably not to any 
other element, but are merely coincident lines. 

The “Niobunterbroruid” described by Rose {Ann. Phys. Chem.y 
1838, 104, 441) has been studied, and found to be columbium oxy- 
hromide, CbOBr^. The dark red compound formed simultaneously is 
the pentabromide, CbBr^, as stated by Rose. Both these salts are 
described. 

A columbium iodide has been prepared from the bromide, and is 
being investigated. E. G. 


Arc Spectrum of Columbium. Joel H. Hildebband (/. Amer. 
Chem. Soc.y 1908, 30, 1672 — 1684. Compare Balke and Smith, and 
Barr, preceding abstracts). — The arc spectrum of columbium has been 
measured between A2600 and A.6000, using specimens of the oxide 
obtained from euxenite, tantalite, columbite, and aeschynite. The 
results are tabulated. 

It has been found that Balke and Smith’s method for preparing 
columbium oxide, free from titanium, is satisfactory, and that the 
existence of any element common to columbium and titanium is 
very improbable. The identity of the spectra of columbium from 
different sources affords strong evidence of its elementary character. 

E. G. 


Metallographic and Metallurgical Notes. [Thermal Dia- 
jrama. Microscopy of Alloys.] K. Fbielirich (Metallurgies 
1908, 5, 593 — 604). — I. It was found impossible to obtain thermal 
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abstracts of cSkmioal papers. 


xi'tLe of the Bulphide, Zt.,8. is improbable 
The use of ultra-violet light iu the microscope study of afe 
is not found to have any advantages. «• 0. 

Atomic Weight of PaUadium, Geobge I. Kemmeeee (/. .1^^, 
nw 1908, 30, 1701-1705).-The results of previous work oa 
Uie atomic weight of palladium show considerable “d, for 

this reason, the present investigation was undertaken The eipeumests 
I out with (A) palladiodiammoninm chloride purified by 

12 a^d Smith’s ilhid ( Abstr., 1893 ii, 73) ; (if) t e same salt 
™m2d by means of ammonium cyanide instead of tbe niercpic 
Sde used by Keller and Smith, and ammonium salts instead rf 
s2“m or potLium salts, and {(7) palladiodiammomum cyanide, 
Pd(NH CNl In each case a porcelain boat containing the salt was 
wd in » tube heated by an electric heater, and was reduced to the 
Ians of care^illy-purified electrolytic hydrogen. The 
Xwing results were obtained: salt 

H-loo., «.m„ 


Miceralogical Chemistry. 


Natural Zirconium Oxide Free from Iron. Ebgab Wedekisb 
^J aturai 9*270— -2271). — Of the three forms in 

z'^’niur’ore'oLl, thL 'containing the grea« 
Tmotlit onlconium is the black, glassy, lump variety ; analysis gate: 

rw n:ra Trttal 


ZrOg. 

94-12 


TiOg. 

0-98 


FegOg. 

3-22 


SiO^. 

0-43 


ZrSiOj. 

1-98 


Total. 

100-73 


ViTj: V - 

•substance. When separated mechanically, the black per 
found to be quite free from iron ; analysis gave . 

,, n «iO TiOj. Insol. 

r^- 1-70 0.10 lOO.* 

From this it is evident 

presence of iron must be caused by clstailine, 

the colour of many other l value somewW 

zirconium oxide is feebly radioactive ; i tv amte subs ance. 
higher than that, B 5'1, of the artificial, crystalline ^ ^ ^ 
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Krohnkite, Natroohalpite (a New Mineral) anH 
Sulphatee from Chile. ChAl® PAL.“rand H 

AVab^ (^»w. J. Set., 1908.[iv],26, 342-348 *).-Tiie gpeoimens 

described are from copfKir veins in the mining district of ChuquLmar 
in the province of Antofagasta, and include krohnkite natrochald^ 

and have a perfect cleavage parallel to (010) ; hardness 2i 'Phree 
of specimens are distinguished : (i) clusters of octahedroW 
crystals of a du 1 greenish-blue colour ; (ii) single prismatic crystals and 
fibijius or acicular aggregates of a pale blue colour ; (iii) solid crusts 
of large, prismatic crystals of a deep vitriol-blue colour. Aualvsis I 
gives the usual formula : CuSO Na,S0„2H,0. The water is mainly 
Sr TV, ’ amounts continue to come off up to 

“ ““ to a bright green 

AolrocAafciic.— This new species occurs as bright emerald-vreen 
iconoclinic crystals with an acute pyramidal habit fa ■ i • c - 1 •423 • 1 •’ 

l-2U;^6P17i;]. Cleavage (Oo7) perfect ; hardkess dr Complete 
optical determinations are given for this, as also for krohnkite. Analysis 
II agrees with Na S0„Cu,(0H),(S0,)„2H,0. The water is given^off 
gradually above 150° and between 350° and a low red-heat, sulphuric 

^ black beal 

usu“uit“tgTo™;:soJA^^^^ 

* CuO. 


I. 23*25 

II. 41-95 

III. - 


MgO. 

NagO. 

SOa. 

IlgO. 

IdsoI. 

— 

18-89 

47-60 

10-72 


— 

8-44 

42-10 

7-70 

0-70 

12-00 

18-20 

47-49 

21-60 

0-50 


C'l from atacamite. 


Cl.* Total. Sp. gr. 

trace 100-48 2-Odl 

0-05 100-94 2-33 

— 99 -ro — 

L. J. S. 

Gabbronitio Rocks from Neurode, Silesia 

1069 I075)''“T“ Berlin, 1908 , 

1O6J-I075) —Nine analyses are given of gabbro, anorthosite 

aud s“e"strt ‘te.“"'^°'''‘’™’ diabase, gabbro-aplite,’ 

L. J. S. 


Physiological Chemistry, 


tn Blood. Maeio Camis (Mem. 
>»sasuldfalo‘^im?””n 1^“^' l^l-169).-The author has 

carbon dimtiH ^ ebanges occurring when oxygon and 

of Igram mol T T’ The absorption 

evolution of VdoTa^ the blood is accompanied by the 

0^4U Ul., the corresponding value for oxygen being 

* and Zeiisch. KrysL Min.^ 1908 , 46 , 529 — 538 . 
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10*22 Cal. Taking mean numbers for the, daily respiratory exchanc'e 
it is calculated that, for a man weighing 70 kilos., this exchange lead, 
to the production of about 127 Cal. per day. The blood pigment and 
the oxygen absorbed probably react endothermically. The papgj 
concludes with a bibliography. T. H. p. 

Estimation of the Respiratory Capacity of Small Quantities 
of Blood. Heineich Deeser {Arch, exp. Path. Pharm.^ Supply 190 g 
138 — 149).— Certain modifications of Haldane's carbon monoxide 
method, and of Barcroft’s gas analysis methods, are proposed. lu 
investigating the efPect of certain antipyretics on the respiratory 
capacity, it was found that many of these produce methsemoglobia 
formation, and the oxygen so combined is not displaced by carbon 
monoxide. A comparison of m-tolylhydrazine, iS-acetylphenylliyfiraziue 
(pyrodine), and the semicarbazide of m>tolyl hydrazine shows that tbe 
semicarbazide substitution is much less harmful than the acetyl 
substitution, as in acetanilide and phenacetin. W. D. H. 

Glycine in Normal Blood. Adolf Bingel {Zeiuch. physiol 
Chem.f 1-908, 57, 382— 388).— By the use . of the Fischer- Bergeli 
naphthalenesulphonyl chloride method, it is possible to demonstrate 
the existence of glycine in normal ox- blood. From 10 litres, 0’2 gram 
of the glytine compound was obtained. A higher amino^acid, or a 
peptide-like substance, is also present. W. D. H. 


Reaxstion of the Blood after Intravenous Injection of Acid 
and Alk ali. N, van Westenryk (Arch. exp. Path. Pharm., SuppL, 
1908,517 — 527). — That tbe titration method shows 'the blood tobe 
alkaline is due to the fact that the acid used may displace a weaker 
acid in neutral salts. Many indicators are not indifferent chemical 
substances, but may be themselves acid or basic. By the use of 
neutral-red and other indicators, the reaction of the blood is showrn to 
be neutral, and remains neutral under various pathological conditious 
It alters in experimental acid or alkali poisoning. Alkali poisoning 
produces stimulation, increasing the action of the heart and kidneys; 
acid produces the opposite effects. In acid poisoning, the organism 
remains neutral, as the acid is fixed and neutralised in the muscular 
tissues. Previous observations that the alkalinity of the blood 
decreases on destruction of the red corpuscles, are confirmed by the new 
methods, W. D. H. 


Spectrophotographio Inveetigations on the Action of Hydro- 
cyanic Acid on Blood. Louis Lewin (Arch. exp. Path. Pham., 
Suppl.j 1908, 337 — 348). — Details are given of the spectiwpic 
appearances of blood and haemoglobin treated with hydrocyanic acid. 
Cyanomethaemoglobin and cyanohaematin do not appear to exist ; the 
spectroscopic appearances of their so-called compounds are identical 
with those of cyanobeemoglobin. Blood so treated catalyses hydrogca 
peroxide quite typically. The cause of the toxic action of hydroepe 
acid is discussed, and the conclusion is drawn that it is not a t 


poison in the biological sense. 


W. D. 
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Action of Oxidisingr Salts. Arthur R. Cushny {Arch. encp. 
path. Pha/rm.^i ^uppt^ 1908, 126 — 137). — The relative activity of 
oxidisiog salts on the blood and tissues runs fairly parallel to thein 
oxidising power on simpler chemical compounds. But in many cases 
other factors step in. The blood corpuscles and pigment react more 
readily to weak oxidising agents than do muscle or epithelium. In 
certain cases, also, substances which oxidise blood corpuscles and 
pigment readily are feeble oxidising agents for simpler chemical 
substances; the reverse is alsaseen, W. D. H. 


Hsemolytic Action of Mercury Salts. J. Dunin-Bobkowski 
[Bull Acad. ScL Cracow^ 1908, 494 — 505). — The hsemoly tic action of 
mercury salts on the serum-free blood corpuscles (erythrocytes) of 
different animals has been investigated. With mercuric chloride, the 
jsistance to haemolysis increases in the order : guinea-pig, sheep, 
pig, calf, dog. A higher concentration of mercuric chloride 
lau that required to produce complete hiemolysis, agglutinates the 
rythrocytes. 

Mercuric iodide has considerable hiemolytic activity, and mercuric 
yanide, although not ionised, is almost as active as the chloride, 
'otassium cyanide is less active than mercuric cyanide. It follows 
bat haemolysis does not depend on the concentration of Hg"' ions 
lone, although the ionic concentration probably has some effect, as 
)(lium chloride lessens the activity of mercuric chloride. 

The rate of haemolysis with different concentrations of mercuric 
hloride has also been measured. With small concentrations, the 
onstants calculated for a unimolecular reaction diminish, and with 
iirly high concentrations they increase considerably during the 
eaction, being approximately constant for intermediate concen- 
rations. 

The^ temperature-coefficient for 10° between 18° and. 25° is 4-37 for 
rythrocytes from the guinea-pig, and 2 ‘6 between 18° and 32° for 
hose from the dog. The coefficient is much greater at higher 
emperatures, owing to the fact that haemolysis is produced to some 
Xtent by heat alone, and, further, the erythrocytes which have 
feen heated alone for some time are much more readily acted on 
^ mercuric chloride than' those which have not been heated. 

^ Gt. a 


Peptolytic Ferments in the Stomach Contents. Emil 
bdehhalden and Florentir Medioreceanu {Zdisch. physiol. Chem., 
J08, 57, 317 — 324). — The observations were made on a dog with 
-gastric fistula, and confirm those made by Boldyreff, that, after a 
l&al rich in fat, the contents of the duodenum regurgitate into the 
^mach. Under these conditions, the stomach contents contain a 
fptolytic ferment, and when neutralised, resolve glycyl-^tyrosine into 
f constituent amino-acids. Under ordinary conditions, however, 
P ferment is rendered rapidly inactive by the acid of the gastric 
' W. D. H. 

VOL. xciv. ii. 71 
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Influence of the Products of Beaotion on the Hydrolygjg 
of Fats by Pancreatic Juice. Mllb. L. Kalaboukoff and Euiu 
TBBBOiifB {Compt^ reTid.j 1908, 147, 712—716). — Both fatty acid^ 
and their sodium salts diminish the rate of hydrolysis ; glycerol, on 
the other hand, has a considerable accelerating action, Thig 
acceleration does not take place when a soluble ester, such as mono, 
hutyrin, or natural emulsions, such as egg-yolk or cream, or solid 
fats, such as lard, are submitted to the action of the juice. The action 
of the glycerol is to be ascribed to they fact that a better distribution 
of the lipase between the aqueous and oily phases takes place in itj 
presence ; other syrupy substances can produce a similar acceleration 

S.K8.‘ 

Digestion in Animals. XXVII. Relationship of Conceo- 
tration to Absorption in the Intestine. E. S. London and 
W. W. PoLowzoWA {Zeitsch. physiol. Ghem.i 1908, 57, 529—546 
Compare this voL, ii, 960). — Details are given of the relative amount 
of absorption in the intestine of the water and sugar contained in 
solutions of dextrose of different concentrations. W. D. H. 

Absorption of Fat from Intestinal Loops in Doea 
0. H. Plant {Amer. J. Physiol, 1908, 23, 65-.80).— Bile salti 
increase the absorption of fats from a mixture which contains free 
fatty acid or soap ; they only slightly increase the absorption of 
neutral oil. Solutions of soap, or biliary solutions of fatty acids, are 
absorbed more rapidly than emulsified fats. If both bile and 
pancreatic juice are excluded from the intestinal loop, neutral oil ij 
nevertheless absorbed, and it becomes markedly acid in reaction. 
Taken as a whole, the experiments favour the view that fats arr 
absorbed in solution rather than as an emulsion. . W. D. H. 

Absorption of Iodised Proteins. Otto von Pueth anc 
M. Friedmann {Arch. exp. Path. Pharm.^ Suppl., 1908, 2U— 223).- 
An iodised protein (iodalbacid) is before absorption in the cat's 
intestine broken down in large measure so completely that the iodine 
in the intestinal wall and blood is not in combination as proteose or 
peptone, but only as alkali iodides. W. P. E. 

Action of Intestinal Astringents on MetaboEsm. Eael 
Spiro {Arch, exp. Path, Pharm.^ SuppL, 1908, 504 — 512). — Opiuni) 
bismuth subnitrate, and tannigen produce but little change in 
nitrogenous metabolism in dogs. With opium the C : N ratio in the 
urine goes up, this is due to a fall in the nitrogen ; the nitrogen m 
the fsBces is but little altered. Tannigen, on the other hand, causes a 
loss of urinary, and an increase of fsecal nitrogen, the total excretion 
of nitrogen being about the normal; a sinking of the 0:1^ ratio in 
the urine is mainly due to a relative decrease in the excretion o 
carbon. W.D.H. 

Creatinine Metabolism. G. Lefmann {Zeitsch. physiol 
1908, 57, 476— 514).— The excretion of creatinine and creatme 
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pretty constant in well nourished animals. If either substance is 
added to the food, it is excreted unchanged. If cr^tine is given bj 
the mouth or parenterallj, it is never changed into creatinine ; in 
ioauition it is almost completely excreted as such. Disease of the 
liver or increased protein catabolism produce first an increase, then a 
decrease, in creatinine excretion, and when it is lessened, the amount 
of creatine excreted increases. The liver is the probable seat of 
creatinine formation. If nephritis is induced by chromates, nearly 
all the creatinine is changed into creatine, probably by the alteration 
ti the reaction of the urine. W. D. H. 

The Changes in Gaseous Metabolism after Exclusion of the 
Hepatic Circulation. ViTroaio Scaffidi [Biocfmn, ZeiUck.^ 1908, 
14, 156 — 179). — Experiments were carried out on ducks, the liver 
circulation being excluded by ligaturing the portal vein. As birds 
were employed for the experiments, it was not necessary to make an 
Eok fistula. The absorption of oxygen and excretion of carbon 
dioxide were determined both before and after the operation. It was 
found that the operation caused an increase in the oxygen absorption 
and in the carbon dioxide excretion, and also an increased respiratory ^ 
quotient. These results are probably due to the inhibition of glycogen 
storage, owing to the liver being thrown out of circulation. There is 
consequently an increased destruction of the carbohydrates, which are 
thrown into the ■ circulation. The increased respiratory quotient, 
^hich is particularly noticeable at some interval aher the operation, 
ts probably due to the conversiou of the carbohydrate into fat. 

^ S. B. S. 

Starvation Metabolism. Mieczyslaw Halpean (Biochem. Zeitsch-t 
1908, 14, 134 — 142).^ — The urine of a patient unable to ingest 
fither food or water, owing to cancer in the oesophagus, was analysed. 
Che total daily excretion of nitrogen was 2*058 grams, or, excluding 
he -protein nitrogen excreted, 2*0097 grams. This is less than that 
ound in most other starvation cases, owing probably to the fact that 
he organism had gradually accommodated itself to a low diet. Other 
nomalies were also observed, for the ammonia nitrogen was only 
■47% of he total. The excretion of the acetone substances was also 
The purine substances were also small in amount, the daily 
xeretion of purine nitrogen being only 0*05897 gram. The sodium 
hloride excretion was 0*05265 gram daily, whilst the ratio N : 

^as 6’3 : 1, which is normal and higher than in other starvation cases, 
he author discusses the possible reasons for the anomalies. 

S. B. S. 

The Nutritive Value of Protein Cleavage Products. VIII. 

Abdekhaldek {Zeitsck. physiol, Chem.^ 1908, 6V, 348 — 362. 
lc>^pare this vol., ii, 961). — Dogs react differently by feeding on 
jotem cleavage products, some being attacked with vomiting. But 
• those which do not react in this way, equilibrium and health are 
■ Hiaintained. Complete details of the experiments are tabulated. 
P‘6 same result was obtained also with the products of acid hydrolysis 

71—2 
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of flesh and casein. If, however, the greatest, part of the tryptophan 
and tyrosine was removed from the mixture beforehand, the results 
^ 1 W T) Tr 

were not so good. * 


Phosphorus in Certain Poods Woi.fSang Heubner and 
M. Reeb {Arch. exp. P(Uh. Pharm., Suppl., 1908, 266— 272).-~Xhe 
phosphorus-containing substances in foods fall into five groups, namely, 
inorganic phosphates, phosphatides, nuclein, phosphoproteins, and esters 
of phosphoric acid. The position of inosic acid and phoaphoramic 
acid in this classification is uncertain. A method is described for 
estimating these various compounds, and the results of the examina- 
tion of various foods, meat, milk, bread, and other vegetable foods, are 
given in a table. 


Absorption and Assimilation of Organic Compounds of 
Phosphorus. Pio Marfori {Arch. exp. Path. Pharm., Suppl, 1908, 

37 g 388). Natural glycerophosphoric acid differs from the synthetic 

substance in that its salts, when injected subcutaneously, yield, at 
least in part, assimilable phosphorus. The phosphorus of lecithin, 
and, to some extent, that of nucleo- proteins, is also assimilated under 
these conditions. Nuclein and nucleic acid from yeast, when given 
by the mouth, did not incfease phosphorus assimilation. G, B. 


The Cleavage of 2 : 5-Diketopiperaaines in the Organism of 
the Rabbit. II. Emil Abderhalden and Leonhard Wacker 
{Zeitsch. physiol. Chem., 1908, 57, 325— 328. Compare this voL, ii, 

521). In the further investigation of this question, it appeared 

desirable to employ an anhydride which is decomposed by alkali with 
difficulty. The one selected was cW-leucyl glycine anhydride, and the 
experiments confirm those previously reported ; this substance is 
in small measure resolved into its components by the organism of 
the rabbit. W. D. H. 


The Degradation of Aromatic Substances in the HumM 
Organism. Leon Blum {Arch. exp. Path. Pharm., 1908, 59, 
273— 298).— When administered to normal individuals, neither phenyl* 
alanine nor tyrosine, normal hydrolysis products of proteins, increase 
- - . — : — Qjj the other band, 


appreciably the aromatic contents of the urine. — _ , 

when given to alcaptonnrics, they increase the homogeutisic aci 
excretion in the urine. It has been assumed, therefore, 
gentisic acid is a normal intermediate prodnct of 
aromatic hydrolysis products of proteins, and , 

individuals do not possess the power of completely^ utilising ttee 

tyrosine in the normal 
individual is first con- 
verted into homogen- 
tisicacid. Thisctop 
can take place in ® 

loUbwing ways : (a) the degradation may commence in the side-c am, 


OH 

OH 

/\ 


\/ 

i IcHg-COjH 

CH2-CH(NHj)-COjH 

OH 
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in which casfe ;?-hydroxyphenylacetic acid, or hy<iro-;?-coumaric acid, 
0 H*CgH 4 *CH 2 *OH 2 'CO 3 H, is first formed, and subsequently converted 
into bomogentisic acid. It was found by Baumann and Schotten that 
hydro-p-coumaric acid, when administered to normal individuals, gave 
rise to p- hydroxy benzoic acid to the extent of 13%, whereas p-hydroxy- 
phenyl^tic acid was recovered to the extent of 78-6% in the urine. 
The author found that neither of these acids, on administration to 
alcaptoDurics, caused an increase in the bomogentisic acid output. 

(&) A change in the relative positions of the hydroxyl group and the 
side-chain may take place with the formation of m- or o- tyrosine, which, 
on secondary oxidation in the para-position and a degradation of the 
side-chain, could give rise to bomogentisic acid. It was found that; 
neither of these tyrosines, when administered to alcaptonurics, in- 
creased the bomogentisic acid output, and when given to normal 
individuals they were excreted in the form of the corresponding hydr- 
oxy phenyl acetic acids to the extent of about 30 %. 

(c) The side-chain maybe degraded to acetic acid, with a concurrent 
change in the relative position to the hydroxyl group, forming vi- or 
o-hydroxyphenylacetic acid. Homogentisic acid would be formed from 
such products by subsequent oxidation in the para-position. This 
possibility was unlikely, as neither o- nor m-tyrosine gave rise to 
homogentisic acid, and it was also found that m-hydroxyphenylacetic 
acid, when administered to normal individu^s, was found unchan^^ed in 
the urine to the extent of 80%. Neither o- nor w-acid gave rise t > 
increased homogentisic output in alcaptonurics. 

(rf) The processes of degradation, change of relative positions of 
the hydroxyl group to the side-chain containing the acid group, and of 
secondary oxidation, can take place concurrently. A similar change 
has been observed by Bamberger, who showed that tolylhydroxyl- 
Qg Og amine is converted by hot dilute sulphuric 

^ acid into toluquinol. Other examples of 

j j ^ I similar action are also known, and quoted 

\^ / \ y by the author. A change of this description 

NH'OH OH laaust take place when tyrosine is converted 

into homogentisic acid. The results also 
indicate that homogentisic acid is a normal intermediate product 
of metabolism, as none of the products which were not fully destroyed 
in the normal individual gave rise to increased homogentisic output in 
alcaptonurics. 


^■Tyrosine was prepared by the condensation of «i-hydroxybenz- 
aldehyde with hippuric acid. The lactimide of wi -hydroxy benzoyl - 
aminocinnamic acid in the form of its acetyl derivative, CjgHjjOgN, 
m. p. 149°, was obtained. On hydrolysis with 10% sodium hydroxide 
solution, w-hydroxybenzoylaminocinnamic acid, CigHjgO^N, m. p. 

formed, which, on reduction with sodium amalgam, 
yielded m-benzoyltyrosine, CjgHjgO^N, m. p. 180° From this, 
CQ. p. 280 — 281°, was obtained by hydrolysis 
with 20% hydrochloric acid. J ^ J 

11^ ^ similar synthetic method, although 

^ e intermediate products were not obtained pure. o-Benzoyl- 
yrosine melts at 176°, and o-fcyrosine at 249—250°. S. B. S. 
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Are there Reducing Ferments in Animal Body 9 Arthur 
HEPpTEtt {Arch, exp. Path. Phdrm,^ Suppl,, 1908, 263 — 260),^Xhe 
reduction processeB which occur in animal organs or their extracts or 
in vegetable tissues, have been attributed to enzyme action. Boilin 
does not abolish the action j this and other considerations lead the 
author to the conclusion that “ reductases do not exist. 

W. D. H. 

Spectroscopic Properties of Yolk of Egg. Louia Lewin 4 
MiETHE, and E. Stengeb {PJiuger's Arckiv, 1908, 124, 685 — 590)1^ 
Attempts are being made to establish relationships between the colourinrr 
^^tters of egg-yolk and blood on account of the close niorpholooieal 
relationship between the blood and yolk. The first step in^this 
direction has been the careful spectroscopic examination of the 
colouring matter of the yolk. The plates used for photographing 
the spectra were dyed with isocol. Solutions in water, acetone, alcohof 
ether, chloroform, and benzene were examined. The solutions wer? 
found to follow Kundt’s rule, for example, the absorption bands o} 
the chloroform and benzene solutions were 5 — lO/x/i nearer the i-ed 
•end of the spectrum than the corresponding bands of the other 
solutions. 

There are three characteristic bands at 480, 453, and 427, and 
feebler bands at 400 and 318. No other yellow colouring matter gi^es 
the same absorption bands^nd it is thus possible to detect adulterants 
of yellow of egg by spectroscopic measurements. J. j. 

Chemico-physical Investigations on the Crystalline Lens. 
Eilippo Bottazzi and Not: Scaltnci {Atti R, Accad, Lince% 1908, [v], 
17, ii, 306 — 316. Compare this vol., ii, 966). — The crystalline lens 
contains an electro-negative protein, /rtcoproiein, which is only soluble 
in water in the form of acid protein in absence of alkali, or of alkali 
protein, which is soluble also in absence of salts. The essential 
material of the lenticular fibre is, in normal conditions, a hydrogel of 
liquid or gummy consistency. The results are mainly of physiological 
interest. T. H. P. 

Higher Fatty Acids in the Liver after Removal. John B. 
XiEATHES {Arch. exp. path. Pharm.^ Suppl.^ 1908, 327 — 336. Corapare 
Abstr., 1904, ii, 355). — A full account of a research previously 
published, with a description of further experiments on the same lines. 
The.increase of fatty acids previously noted does not invariably occur, 
but no light can be at present thrown on the nature of the processes 
involved. \V, D. H. 

♦ The Formation of Uric Acid in the Liver of Birds. Ernst 
Friedmann and H. Mandel (Arch. exp. Path. Pharm.^ 1908, 
199 — 207). — The experiments recorded were made by peu’f using 
surviving liver of the goose with various mixtures. If oric acid is 
added to the perfusion fluid, none is retained or destroyed by the liver. 
If urea and sodium lactate or malonate are added, there is no increase 

in uric acid formation. Uric acid formation in the bird’s li^^r 

therefore not the simple synthesis it has been considered to be. ^ 

W.D.H. 
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Action of Certain Gases on Autolyeis. Luigi Beliazzi 
(Zdtsch. physiol. Ohem., 1908, 67, 389— 394).~-Carbon dioxide 

favours, and oxygen is indifferent, or feebly inhibitory, towards, 
autolysis of the liver. D. H. 

Decomposition of Caffeine by Extract of Ox-Liver. Y, 
KoTAKB (Zaitsch. physiol. Chem., 1908, 67, 378— 381).— Extr^t of 
ox -liver decomposes caffeine into xanthine, hypoxantbine, ^methyl- 
xanbhine, and paraxanthine. The removal of the methyl groups is 
prevented by boiling the extract, or by the use of such protoplasmic 
poisons as toluene or chloroform. The action is therefore attributed 
to a ferment. ^ j) jj 

Action of Drugs on the Mammalian Uterus. Hakold J. 
Fahdon (^Bio-Ckem. 1908, 3, 405 — 411), — The investigation of a 
nninber of drugs shows that the reaction of the uterus is that of a 
plain muscular organ supplied by sympathetic nerves, of both 
inhibitory and augmentative nature. Pregnancy and nicotine alter the 
relative influence of the two sets of fibres. W. D. H. 

Inosite [in Flesh]. Fkanz Kosenberger {Zeitsch. physiol Chem., 
1908, 67, 464—467. Compare Abstr., 1908, ii, 873).— One factor in 
the presence or not of inosite, or of its pr^ursor, inositogen, in flesh 
appears to be the time of year, which, as i * well known, °also affects 
the quantity of glycogen. W. D. H, 


Hydrolysis of Fish Muscle. Thomas B. Osborne and Frederick 
W. Heyl (Am^. J. Physiol, 1908, 23, 81— 89).— The results are 
compared with those previously published in relation to chicken 
muscle in the following table, where the figures show percentages of 
cleavage products ; 


Halibut muscle. Chicken muscle. 

Glycine 0-0 0-68 

Alanine \ 2-28 

Valine 079 « 

Leucine 10-33 11-19 

ProHne 3-17 4.74 

Phenylalanine 3-04 3-53 

Aspartic acid 2-73 3-21 

Glutamic acid 10-13 16-48 

Serine 2 2 

Tyrosine 2-39 2-16 

^’■ginine 6-34 6 '50 

Histidine 0'55 0'47 

Lysiue 7-45 7.34 

Ammonia I-33 l-g; 

Tryptoj^h present present 


50-25 62-15 


The most marked difference is seen to be in the percentage yield of 
glutamic acid. .w -n it 


Ox-Bile. Ernst Salkowski (ZeitscL physiol Gftem., 
> I o23). Cholesterol can be easily prepared from the dried 
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bile of commerce. Previous saponification is unnecessary. Tiie view 
is held that cholesterol occurs as such in bile, not as an ester, 

W. D. H. 

Quantitative Besearches on the Exhalation of Alcohols 
Julius Pohl {Arch, exp. Path, Phmm,,^ Suppl.^ 1908, 427— 434)__^ 
The result of the experiments recorded is that alcohols of higher ' 
boiling points (ier^.-amyl alcohol j isopropyl alcohol) are exhaled with 
the breath to a greater degree than those of lower boiling point (ethyl 
alcohol; methyl alcohol). This unexpected result cannot yet be 
explained. W. D. jj 

The Distribution of Nitrogen amongst the Various Products 
in Human Urine. Louis C. Maillard (Compt. rend.^ 1908, 147 
710— 712).— The mixed urine from ten men of from 22 — 25 years of age 
was examined on six consecutive days. Of the total nitrogen excreted 
5*73% was in the form of ammonia, 81*29% in that of urea, 1*65% in 
that of purine compounds, 1'43% in that of uric acid, 0*22% in that 
of purine bases, and 11*15% in other forms of combination (creatinine 
^oxyproteic acids, urochrome, hippuric acid, amino-acids, etc.). The 
proportion of nitrogen to phosphorus was as 9 : 1*37. Muscular work 
was without appreciable influence on the total nitrogen excretion 
although there was a slighj diminution of urea, an undoubted increase 
in phosphates, and a slight increase in the nitrogen in the undeter- 
mined forms. S. B. S. 

Detection of Organic Bases in Urine. K. Engeland {Zeitsch. 
physiol, Chem.f 1908, 57,49 — 64). — Urine has been treated by the three 
following methods : 1. Precipitation of the urine' with a cold saturated 
solution of mercuric chloride and sodium acetate (compare Johnson, 
Abstr., 1888, 506; 1889, 165). 2. Concentration of the urine and 

precipitation with tannin. 3. Precipitation of urine with a hot 
saturated solution of mercuric chloride and sodium acetate. 

The bases isolated from the precipitate in the first method were 
cimtinine and as-dimethylguanidine, the latter of which was obtained 
as the crystalline aurichloride, m. p. 144°. 

The precipitate obtained according* to the second method contained 
creatinine and methylguanidine, the latter of which was isolated as 
its aurichloride, m. p. 198° It has been shown that the methyl- and 
dimethyl-guanidines are not produced by the action of hydrochloric 
acid on creatinine. 

When the third method of precipitation was used, all the creatinine 
is removed, as the filtrate no longer gave Weyl^^H^tion. The bases 
isolated from the precipitate were creatinine, ^^thylguanidine, 
vitiatine, histidine, a ftose, OjgHggOjgNg, similar to some of the prot- 
amines, and a C^HyOgNg, similar to histidine. The last base was 
isolated as its CgHi^OjNgjCjQHgOgN^, which crystallises in 

short needles, decomposing at 244° The base gives a red coloration 
with alkali and copper sulphate, and also a dark red colour with an 
alkaline solution of diazobenzenesulphonic acid. ■ ? 1 , t 

Iminazole derivatives are found in the urine of most animals, n 
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herbivorous animals produce larger quantities of these compounds, than 
do the carnivora. J. J. S, 

The Regular .Occurrence of Indole in the Distillate of 
Normal Urine. Max Jaffe {Arch. exp. Path. PAam., Suppl.^ 1908, 

•299 308).-^Indole is constantly found in the urine of man and. other 

animals examined. The methods of obtaining and identifying it are 
given in full, the differences in quantity in various animals noted, and 
the conditions in which indole derivatives occur discussed. 

W. D. H 

Urinary Pigments derived from Indole. Albehico Bbne- 
dicenti {Arch. exp. Path. Pharm., Suppl., 1908, 64 — 74. Compare . 
Abstr,, 1907, ii, 980). — After subcutaneous administration, S-methyl- 
indole appears in the urine as dimethylindigotin ; 2 :5'dimethylindole 
forms a red colouring matter, and a-naphthindole yields a reddish- 
brown coloration, changing later to bluish-green. G. B. 

Excretion of Urobilin in Disease. N. F. Sukveyor {Bio-Chmi. 

1908, 3, 439 — 448). — From an examination of 500 specimens of 
urine in health and disease, the conclusion is drawn that there is no. 
correspondence between the amount of urobilin excreted and the 
amount of ethereal sulphates in the urine. Urobilin formation is there- 
fore not the result of intestinal putrefaction. Disease of the liver also 
does not seem to be responsible for its appearance. The method 
adopted for the estimation of urobilin i.s the depth of the absorption 
band in an amyl-alcoholic extract of the urine, and so far as any con- 
clusion can be drawn from the inconstant results found in most 
diseases, it appears that conditions that lead to hsemoglobin des- 
truction are those most likely to produce increase of the urinary 
urobilin. W. D. H, 

Microchemical Changes occurring in Appendicitis. Owen T. 
Williams {Bio-Chem. 1908, 3, 391 — 401). — The author considers 
that intestinal sand (Abstr., 1907, ii, 906) consists largely of calcium 
salts (soaps) of saturated fatty acids. These soaps are not so easily 
absorbed as those derived from uhsaturated fatty acids. 

Action of Radium Emanations [in Diabetes], E. Poulsson 
[Arch. exp. Path. Pharm. ^ Suppl., 1908, 443 — 448). — It is well known 
that many min^al waters contain radium. Cases of diabetes were 
treated with rfajjjtoctive water. In two severe cases, no good was 
done ; iu a where the disease was not so malignant, the 

excretion of sum^^s lessened, although whether this was due to the 
^ater is uncertam. W. D. H. 

The Degradation of Fatty Acids in Diabetes Mellitus. 
Julius Baer and Leon Blum {Arch. exp. Path. Pharm., 1908, 69, 
321—330). — It has been shown previously (compare Abstr.,, 1907, ii, 
285) that fso valeric acid gives rise to /3-hydroxybutyric acid in severe 
cases of diabetes mellitus, and leucine acts in a similar way ) no 
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great difference could be detected in tie relative amounts excreted. 
Experiments were made in mild cases of the disease, and it was foun(j 
that Movaleric acid exerted but little induence on the excretion of the 
hydroxybutyric acid j ?i-butyric and hexoic acids, caused, however, an 
increased output. Similar results were not obtained in all the cases 
investigated. S. 

The Influence of Muscular Work on the Excretion of 
Sugar in Pancreas Diabetes. Y. Seo [Arch, exp. Pharm.^ 

1908, 69, 341 — 363).— Experiments were carried out on dogs which 
had been either wholly or partly deprived of the pancreas. The 
excretions of nitrogen and sugar were determined during periods of 
rest and periods of work, when the animals turned a treadmill. In 
animals in which the pancreas had only been partly removed, it was 
found that muscular work diminished the excretion of sugar. This 
was not the case, however, in animals on which total extirpation of 
the pancreas had been performed. In these cases, the ratio dextrose: 
nitrt>gen increased during the periods of work. The conclusion is 
drawn that increased utilisation of sugar by muscular work can only 
take place when some functioning pancreas tissue remains in the 
. ■* ^ "R Q 

organism, 

Acidosis in Pancreas Diabetes. Eduard Allard {Arch, exp. 
Path. Pheurm., 1908, 59, 388— 396).— Brugseh and others have 
maintained that acidosis is not found in cases of severe pancreas 
diabetes. The a^ithor cites, however, several experiments made with 
dogs deprived of the pancreas, in which a comparatively large output 
of fi-hydroxybutyric acid was observed. The phenomenon of acidosis 
in these cases is, however, a very inconstant one, and it is suggested 
that it is due to secondary causes. The liver, or other parenchymatous 
tissue, in the advanced stages of the disease may have lost the power 
of degrading acetoacetic acid or acetone to simpler substances. 

S. B. S. 


Badioaotivity of Goitrigenio Springs. Eepin (Compt. mi, 
1908 147, 703 — 705. Compare this vol., ii, 796). — The author has 

measured the radioactivity of the wafer of fourteen springs, a well.md 
several torrents situated in districts where goitre is endemic. lti» 
springs issuing from faults at the base of high mountains were all 
fmnd to be radioactive, whilst surface water and tonents fed bj 
glaciers or snow were inactive. Torrent waters when without turbidity 
It6 preferred, and the people who use them are free from goitre, a 
goitrous family Tiving in a non-goitrous distft^as 
radioactive well water. The prevalence of goit^n 
districts, and the success of distilled water m treating it, ®"K.. 
a connexion between radioactive water and the disease. Ihe^ ^ 
activity has the character of radiothorium. 

The Pathogenesis of Ochronosis. , 

Allaebt (Arch. exp. Path. Pharm., 1908, (,(,roiio!is 

colouring of cartilage in the pathological condition know 



PHYSIOIOaiCAL CHEMISTRY. 


1059 


is due to the same anomaly m metabolism that produces alcaptonuria. 
namely, the pr^^tion of homogentimo acid, which is not destWed in 
the organism. The cartilage appears to have the property of att^tinir 
this acid and converting it into a dark pigment, producing in this 
;^ay a form of arthritis, designated by the authors arthritis 
alcaptonunca. Almagia has shown that in cartilage soaked in solutions 
of sodium urate, concretions are formed similar to those found in 
cases of gout, and the authors show that cartilage in nearly neutral 
homogentisic acid solutions acquires a dark colour similar to that 
observed in cases of ochronosis. Other tissue does not act in this 

S. B. S. 

A Case of Chronic Pentosuria. Eiccabdo Luzzatto {AroA Am 
Pail Pharm,, Supply 1908, 366— 377).— The urine of tL pati^t 
(who has remained in good health for many years) contains generally 
0-1% of /-arabinose. The amount is not affected by ingestion of large 
quantities of dextrdse, sucrose, or starch, but is increased by galactose 
by alkalis, and by intellectual work, and diminished by the ingestion 
)f hydrochloric acid, and apparently also by excessive muscular labour 
Pentosuria is therefore quite distinct from diabetes. In order to 
ietermine the reducing power of the urine, lead acetate is added, and 
ifter filtration, ammonia ; the basic lead precipitate formed carries 
iowD all the pentose, and is then redissolved in acid. G B 

Contents of a Cystic Tumour of the Breast. Emil Zdabek 
^eitsch. phpsiol. Chem., 1908, 57, 461— 463).— A complete analysis of 
he contents of a so-called butter-cyst of the mammary gland is given 
t occurred in a woman, forty years of age, and had lasted twelve years 
before it was removed. It was about the size of an apple It 
iontain^ 48% of water, 38-6% of fat, 7*5% of fatty acids, 3% of 
oagulable protein, 1% of caseinogen, and 1’6% of ash. W. D. H. 

Action of Barium Chloride, Adrenaline, and Peptone on the ' 

Path. Pharm., 

mppl, 1908, 435—442). — The three substances named all act on the 
peripheral vaso-motor mechanism. Barium chloride and adrenaline 
ause a rise of pressure by acting on the musculature ; Witte’s peptone 
auses a fall by acting on the nerve-endings in the vessels. The substance 
esponsible for the activity of Witte's peptone is named vago^Uatin, 
snot a protein, nor is it choline, which when pure produces the 
pposite effect. Vaso-dilatm is also the substance which renders the 
lood incoagulable. W D H 

certain Narcotics on Nerve. Albbecht Bethe 
rt'S 76-83).-The excitability of, 

0 bavrri ‘ reaction to the constant current (polarisation picture) 
henvliirAtL chloral hydrate, ethylurethane, and 

olarirr abolish the excitability, also abolish the normal 

otnoleter^' k narcotic is insufficient to 

^^o^i®J^^fxcitability, the polarisation changes are altered in 
ure. When these changes are produced, immersion in 
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Locke's solution causes the nerve to recover. This reversibility jj 
least easy to obtain after chloral hydrate. W. D. H. 

Pharmacological Action of Certain Lactones and the 
Corresponding Hydroxy-acids. Charles B. Marshall (4rcA.ca^ 
Paih. Phorm., Suppl, 1908, 389^394. Compare Abstr., 1906, ii, 7gg) 

Certain tropeines containing a lactone group (Jowett and Hann, 

Trans., 1906, 89, 357 ; Jowett and Pyman, Trans., 1907, 91, 92), and 
possessing an atropine-like action, lose this action when they are 
inverted into salts of the corresponding hydroxy-acids. After the 
addition of a molecular quantity of alkali hydroxide, this conversion 
occurs relatively slowly towards the end of the reaction, and the gradual 
change can be demonstrated pharmacologically. G. B. 

Behaviour of Sodium Salicylate in the Organism. 
Alessandro Baldoni (Arch. exp. Path, Pkarm.j S'uppLt 1908,54—63).^ 
Sodium salicylate, when administered to dogs, is mostly excreted 
unchanged in the urine, but a small portion is converted into two 
crystalline derivatives with acid properties, both yielding a blue 
coloration with ferric chloride and having a strong reducing actioa 
Of these, one, m. p. 169 — 170°j has the composition C|gHjgOgN ; the 
other, m. p. 187—188°, has the composition C^Hj^Og. Salicyluric 
acid/ which is found in human urine after ingestion of sodium 
salicylate, cannot be detected in dogs urine. G. B. 

Pharmacological Significance of Twin Ethyl Grou^. 
Sigmund Frankel (Arch. exp. Path. Pharm.y Suppl.^ 1908, 181—187). 
—In order to test the hypothesis, that the hypnotic action of such 

drugs as veronal (diethylbarbituric acid, CO<Cj^jj,QQ^C!Efc^) is due to 

two ethyl groups attached to the same carbon atom of the ring, the 
author has examined tetra-, penta-, and hexa-ethylphloroglucinol, aud 
' also the hexamethyl derivative. None of these substances has a 
hypnotic action, but they produce strychnine-like convulsions, 

^ ^ G, B. 


Pharmaco-dynamic Characters of Coumarin. Alexandeb 
Ellingee [Arch. exp. Path. Fharm., Suppl, 1908, 150-163.)-lhe 
toxic action of cantharidin on the kidneys suggested the examination 
of other substances with a lactone structure, and coumarin was 
selected. In rabbits, albuminuria may occur, but only to any extent 
when the urine is acid. The injury to the kidneys, even m 
doses, is never serious. Coumarin, however, in frogs causes ^ 
narcosis, owing to its action on brain and cord j the cen res a _ 
include those governing cardiac inhibition and^ respirahoD, but 
vaso-motor centre is not affected. In rabbits it is, m sui a ® , 

harmless narcotic, and has no effect on the heart; large J 

intravei^usly paralyse the respiration and produce 
also, i# a narcotic, and usually produces vomiting. In 
kills them, but without the characteristic syDapfcojns noticed ^ 
This difference in action is probably related to a d 
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excretioD in the two animals, but this part of the work is still in 
progress. ^ W. D. H. 

Behaviour of Atropine in Various Animals. Max Cloetta 
tzp. Path.^ FfMrm.f Suppl.^ 1908, 119 — 125), — Atropine appeara 
to be destroyed in the brain and liver ; this is most marked in the 
rabbit*8 brain, and least in the cat. This appears to be related to 
wbat is termed the « vital reaction difference ” of the nervous tissues 
of various animals, and is not yet explicable on a chemical or physical 
basis. W. D. H. 

Action of Caffeine on Progs. Carl Jacobj and Golowinski 
{Arch. exp. Path. Pharm., Supply 1908, 286— 298).— The relative differ- 
ence in the action of caffeine on the two species of frog (Rana escvXmta 
and R. iemporaria) has been attributed to differences in the excit- 
ability of the spinal cord. The present research deals mainly with 
the difference between the muscles of the two species. The difference 
is mainly one of elasticity and extensibility, and this, as well as the 
different behaviour of caffeine towards them appears to depend on the 
sarcolemma of the muscular fibres, and the amount or character of its 
lipoids. ^ D H 

I 

The Fate of Synthetic Muscarine in the Animal Body. 

Hermann FChner (.^IrcA. exp. Path. Pharm., Supply 1908, 208 213).— 

If muscarine is given subcutaneously to tortoises, it is again obtain- 
able in the urine during the next lew days in active form, and but 
little, if at all, altered in amount. The same is true for curarine. 

W. D. H, 

Poisons of Amanita Phalloidee. John J. Abel and William 
W. Ford {Arch. exp. Path. Pharm.^ Suppl., 1908, 8 — 15. Compare 
Abstr., 1907, ii, 192). — Further details are given of the properties and 
actions of the two poisons contained in this fungus, namely, the 
haemolysin, which is a glucoside containing pentose, and the toxin. 
The hsemolysin is easily destroyed by the gastric juice, so that, if taten 
by the stomach, it does not manifest its haemolytic properties. 

W. D. H. 

Action of Atoxyl on the Animal Body. J. Igersheimeb {Arch, 
exp. Piiih. Suppl.^ 1908, 282 — 285). — Although sodium p-amino- 

pnenylarsinic acid may have its proper sphere of action in dealing 
with diseases due to protozoa (trypanosomiasis, syphilis, etc.), it should 
e recognised that its other name, atoxyl., is an illusory one, and in man 
effects on the nervous, excretory, • and alimentary system, 
h>etail8 are given of its toxic action on a number of dogs and cats. 

W. D. H. 

Action of Poisons on Enzymatic Processes. Kael G. 
bANTESsoN (Arc4. exp. Path. Pharm,, Suppl., 1908, 469— 481).— It is 
u^ested that the harmful influence of such poisons as hydrocyanic 
Cl on the heart and on plant life is due to interference with intra- 
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cellular enzymes, the action of which forms the basis of the activity 
of living cells. In support of this view^ experiments are XMorded with 
tuuscle extract, and the action of the catalase in it was measured by 
the evolution of gas which occurs when mixed with hydrogen peroxide 
This action is favoured by dilute alkali, hindered by dilute acid, by 
hydrocyanic acid, and also by manganese sulphate in decinoriual 
solution; but in concentration iT/lOOO the development of gas 
slightly increased ; the favouring action of , dilute solutions of 
manganese salts on other enzymatic processes is well known. 

W. D. H. 

Poisoning with Potassium Chlorate. L. Riess {Arch,, m 
Fath. Phwrm.^ Suppl.^ 1908, 460 — 468). — The haemolysis which follows 
poisoning with potassium chlorate is of a specially percicious 
character, and differs from other cases of haemolysis in that the 
corpuscles are broken up, so that irregular dumps of hsemoglobin are 
formed. The urinary tubules become filled with similar particles 
although how tbey pass the renal epithelium is a difficulty ; these 
tubules, especially in chronic cases, get filled with these particles 
which blend so as to form casts of the tubules. W. B. H. 

Post-mortem Action of Corrosive Poisons in the Stomach. 
Erich Haenack and Hermann Hildebrandt {Arch. exp. Path, Pham. 
Suppl., 1908, 246 — 252). — In forensic medicine, the degree of action 
of a caustic poison after death is sometimes raised. It is shown by 
experiments on cats that their destructive action on tho gastric 
mucous membrane is more marked after death than during life. The 
action of potassium cyanide on the blood pigment also occurs post 
mortem, but absorption of ammonia from the stomach only takes 
place during life. W. D. H. 

Chronic Oleic Acid Poisoning. Edwin S. Kaust {Arch, exj), 
Fath. Pharm.j Snppl.^ 1908, 171 — 175). — The idea that the anemia in 
th^se affiicted with the tape-worm, Bothriocephalus, is due to oleic 
acid contained as a cholesterol ester in the worm acting as a b^iao- 
lytic poison, led to the present research, in which it is shown by 
experiments on rabbits and dogs that oleic acid administered by the 
inouth or subcutaneously over long periods of time do^ act as a 
haemolytic agent in the same way as it does in vitro \ the red 
corpuscles are diminished in number, and the haemoglobin is lessened 
in amount. W. B. H. 

So-called Antitoxic Power of Animal Tissues towards 
Strychnine. Paul Pbllacani and Folli {Arch. exp. Path. Pham,, 
SuppLf 1908, 419 — 426). — Proofs are adduced that the tissues do not 
possess the power of destroying strychnine ; practically the whole 
of it (98%) can be recovered from the tissues many hours after its 
introduction, W. D. H. 
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Estimation of the Reducing Power of Bacteria and Animal 
Organs. HeinbiCh Wiohebn (ZeitscL physioL Ck&m,, 1908, 67 
important distinction between different micro** 
organisms is their relative reducing powers, and most methods 
hitherto employed are defective from the quantitative aspect. It is, 
however, possible to obtain good results with certain coloured 
substances, the colour of which disappears on reduction ; of these 
methylene-blue appears to be the best. Still better results are 
obtained with ferric chloride and titration with titanium trichloride. 
This is illustrated by the experiments recorded with various bacteria! 
The method as applied to pieces of organs is not so useful, although 
fairly concordant results are obtained with extracts of organs. It is 
suggested that the same method might be employed for the estimation 
of the activity of oxydases. W. D. H 

Bacterial Formation of Sulphates in Sewage Purification. 
Ch. Rouchy (/. Pharm. Ghim., 1908, [vi], 28, 439— 414).— The 
opalescence or milkiness of effluents from inefficient bacterial sewage 
beds is due to the presence of finely-divided sulphur. In the limpid 
effluents from beds which are working properly, the sulphur has been 
entirely converted into sulphuiuc acid, which, reacting on the carbon- 
ates in the sewage, is converted into sulphates. This formation of 
sulphuric acid is, the author thinks, due to the oxidising action of 
special bacteria, analogous to the nitrifying organisms. ' T. A. H. 

Oxidation by moans of Moulds. Heoinald 0. Herzog and 
A. Meier {Ztitsch. physiol. 1908, 67, 35 — 42. Compare Harden, 

Trans., 1903, 83, 424). — Cultures of Penicillium glaucum were grown 
in dilute beer wort, and when the evolution of carbon dioxide had 
reached a constant value, a solution of the ammonium salt of a hydroxy- 
acid was added. The evolution of carbon dioxide was increased con- 
wderably, and each experiment was continued until the evolution had 
fallen again to the normal value for the medium. In this way, the 
carbon dioxide due to the decomposition of the hydroxy-acid could be 
calculated. The following acids were readily attacked : lactic, tartaric, 
ma 1 C, mandelic, ^-hydroxybutyric, and in every case the amount of 
carbon. dioxide evolved was considerably in excess of that calculated 
lor the amount of acid destroyed. 

K^ruvic, and hydroxyigobutyric acids were not 

The conclusion is drawn that the process is one of oxidation, but is 
accompanied by another unknown reaction, which also gives rise to 
carbon dioxide. ® 

It has been shown that, when the organism has been destroyed by 
methyl alcohol, it can still decompose the hydroxy -acids, 

s indicating that the reaction is due to an oxidising enzyme. The 
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activity of the dead cells is not so marked as that of the living, au^ 
ceases after some tbirty-six hours* J. B 


Conversion of Gionamlo Acid into Styrene by means of 
MoTilds. Reginald 0. Hebzoq and 0. Eipkb {Zeitsch. “physiol, Chtm 
1908, 67, 43—45. Compare Oliviero, Abstr., 1906, ii, 623).— Styrene 
is formed when Aspergilltts niger is grown in dilute beer wort containing 
ammonium cinnamate (,0 25% solution). The amount of hydvocarboQ 
formed can be determined by aspirating sterilised air through the 
liquid, and then passing it through ten bulbs containing carbon 
disulphide. The styrene is weighed as its dibromide. 

Attention is drawn to the importance of this type of reaction for 
the explanation of the formation of mineral oil deposits. J. j. g 


Transformations of the Ohromogenio Matter of Crapes 
during Maturation. J. Laborde (Compt. rend,, 1908, 147 
753— 765).— It has been shown previously (this vol, ii, 774) that the 
colouring matter of red grapes can be artificially produced from the 
oenotannin of the unripe grapes. The object of the present work is to 
discover how the transformation is effected naturally. The tanDins 
exist in the green pellicles in two forms : (1) soluble in strong alcohol 
(2) insoluble in this solvent, the latter being the greater in amoant^ 
By determination of the amounts of these tannins in various species 
of red and white grapes, in varying states of maturity, by means of 
a colorimetric method described, it is shown that the total quantity of 
tannin matter diminishes, the proportion of the soluble tannin increases, 
and that of the insoluble tannin diminishes, during ripening. It is 
during this change of the insoluble into soluble tannin that the 
colouring matter of the red grapes appears. Colorimetric examination 
of the hydrochloric acid solution from the pellicles of grapes jnst 
commencing to ripen, before and after heating in an autoclave, shows 
that they contain untransfomed cenotannin ; with the ripe grapes 
this is not observed. The oenotannin in the wine must therefore 
proceed from other solid parts. The soluble tannin obtained from the 
pelljcles of ripe white grapes gives only an insoluble, brown colouring 
matter when heated with 2% hydrochloric acid in an autoclave. The 
change in solubility of the tannin is probably due to diaatatic action, 
and this raises the question whether it is an enzyme which transforms 
the cenotannin into the colouring matter of red grapes ; if so, this 
enzyme must be absent from the white grapes. All attempts to find 
such an enzyme have, however, proved unsuccessful. K- H. 


Carbohydrates of Coelococcus and Phytelephas. Sebquis 
IvANOPE (J. Landw,, 1908, 56, 217— 228).— Ground Coelococcus 
shavings, when hydrolysed with 6% sulphuric acid, yielded 20% of 
mannose; Phytelephas rnacrocarpa gave 37%. No other hexose was 
produced in appreciable quantity. Both substances yielded arabin^ 
when boiled with 2 — 3% sulphuric acid ; xylose could not be detect 
Mannose was found to be present in two modifications, as hemicelmlose 
and as maiuaocellulose. ^ ' 
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Indole in Flowers. F. WIbhuizen (FAom. FwAWorf. 1908 45 
1325-1329).---Iiidole^n be detected in the white flowers of Mu^ayk 
exotica by the action vanilhn or jP-dimethylaminob^zaldehyde on 
the alcoholic exti^t m presence of concentrated hydrochloric acid 
Eich reagent produces a red coloration, that with p-dimethylamino- 
benzaldebyde being more intense in presence of sodium nitrite Since 
phloroglucmol answers to the. same test when it is present, the vapour 
exhaled from the flowers should be allowed to come into contact with 
the reagents. A. J W 

Abnorm^ Biochemical Products of the Rue Anemone 
Fbedeeick S. Beattie {Amer. Ckem. J,, 1908, 40, 415—428)— 
Fasciated specimens of rue anemone {Syndesmon Umldtroides) contain 
about 20% of methyl and ethyl i«ocarboatyril-3-carboxylates and 
3-methylqumoline-4-carboxylio acid. These substances are not found 
in the normal plants J 0 C 

Preparation of Pure Ohitin from Boletus eduHs Emil 
Scholl (ifonateA., 1908, 29, 1023-1036).-The membranes of BoleM 
edidw consist chiefly of chitin in loose combination with carbohydrates. 
It has been found possible to prepare pure chitin from this fungus to 
the extent of 6 to 6% of the dried plant by alternate treatment with 
boiling water and boiling 10% aqueous potassium hydroxide. The 
chitin 80 obtained is chemically identical with animal chitin and is 
unlike Winterstein’s fungus-cellulose (Abstr,, 1896, ii, 210), completely 
insoluble m concentrated alkalis. It yields about 78% of crysLlline 
glucosamine hydrochloride when hydrolysed with hydrochloric acid. 

W. H. G. 

Peptolytio Permits in Germinating and Ungerminated 
Seeds of V^iouB Plants. Emil Abdbrhalden and Uammhahn 
(Zsitsck phy&iol. Chem., 1908, 67, 332— 338).— The existence of pro- 
teolync enzymes in plants has been established by the work of Schulze 
and Winterstem. Schittenhehm found also peptolytic ferments in 
seeds, and this observation is confirmed; extracts of the seeds of 
wheat, maize, barley, and lupins produce splitting of glycyl- /-tyrosine 
If the seeds have germinated. In the resting stage, peptolytic ferments 
are absent. W D H 

^similation and Elimination of Nutrients by Oats at 
( r Vegetation. L. Seidler and Albert Stutzee 

1908 56, 273-278).-Pot experiments with oats in two 
amerent soils (a heavy loam mixed with gravel and a chalky gravel 
peat), manured with superphosphate and sodium nitrate 
amounts of potassium chloride. The plants were 
to fo™ /-n sowing the seed, (2) when the ears began 

wi rmiLl 

to 60% of the total 

ripe ntnT*'”' If "P “ “d that the 

ipe plants contained from 6 to 26% less nitrogen than at the third 

VOL. xciv. ii. 
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period. The highest atnounts of potila^nin werd in 

third period, the losses during ri^mng increasing, with some 
exceptions, with the amount ol potassium chloride applied. 

^dium, calcium, and phosphoric acid seem to be retained by the 
plants to the end ; slight losses of calcium occasionally took placg 
between the^third and fourth periods. N. H. J. H. 

Influence of Different Manurial Conditions on the Assimila* 
tion of Nutrients and the Structure of Plants. Max Wagner 
Yersucks-Stat.f 1908, 69, 161 — 233). — Two series of pot 
experiments in which mustard, buckwheat, barley, and oats were 
grown under different manurial conditions. In the second series 
plants were taken up and analysed at four periods of growth {May 9 
and 29, June 25 and July 13). 

As regards the final amount of growth above ground, both the oats 
and the barley, which ripened completely, generally showed a loss, 
especially when insufficiently manured. Deficiency of nutrients 
especially nitrogen, resulted in a higher relation of roots to above 
^ound growth. 

^ A deficiency of phosphoric acid in soil otherwise sufficiently manured 
reduced the yield of barley most, then oats, buckwheat, and mustard. 
When potassium was deficient, barley again suffered most, then oats 
and mustard, and lastly buckwheat. 

Whilst the buckwheat, which remained green to the fourth period, 
continued to take up the different nutrients to the end, the oats, 
barley, and mustard showed losses of nitrogen, potassium, and 
phosphoric acid at the final period. 

The relation of grain to straw was considerably affected by the 
conditions of manuring. In the case of barley, a low relation of 
grain was most marked when potassium was deficient, whilst with 
oats, deficiency of nitrogen caused the greatest reduction. 

N. H.JM. 

Amount of Nutrients Utilised by Sugar-Beet in the First 
Year and its Relation to the Amount of Sugar in the Boots. 
Karl Andelik and Josef Urban {Zeitsch, Zuckerind, Bohm, 1908, 33, 
83—94. Compare ibid., 1906, 31, 149; 1907, 32, 559),-The 
amount of phosphoric acid assimilated by sugar-beet depends on the 
manuring and the amount present in the soil, on the rainfall, and on 
the seed. With a yield of 400 quintals of roots, the amount of 
phosphoric acid taken up under normal conditions varied from 51 "7 to 
87*8 kilos., whilst in a dry season the average amount was 48 6 kilos. 

^ The amount of phosphoric acid required to produce 100 ^ts 
of sugar also varies according to manurial and climatic conditions. 
The results of various experiments made from 1902 to 1905 sbowd 
that the average amount is 0*97 part of P 2 O 5 , the amount 
in the roots being 48*4% of the total. 

Digefitibility of Hay from Water Meadows as Oomp^ 
with Ordinary Hay. Konrad Fribdlandkr {Landw. Vermfis-ota^ 
1908, 69, 245 — 258).— The hay from water meadows is charactens 
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by a high 1 ^ and a very high percenSSjre 

of crude protein, of experiments with sheen 

showed that the oigestibility of the cmd^ protein is distinctly higher 
aod of the true protein appreciably higher, than in the case of ordhiaiy 
hay. The latter contains, however, a higher amount of carbohydrates! 

N. 


Studies on the Soils of the Northern Portion of the Great 
Plains Region: Nitrogen and Humus. Frederick J, Alway 
and Robert S.* Trumbull (^Amer. Chem. J,^ 1908, 40 147—149 
Compare Abstr., 1907, ii, 294).— Determinations of total nitrogen' 
soluble humus, and the nitrogen in the soluble humus in nine^n 
comparatively heavy soils and one sandy soil from Saskatchewan and 
Alberta. The percentages of total nitrogen are fairly high in all 
the soils except the sand, whilst the humus is rather low, although 
much higher than in the arid soils of California. The proportion of 
the total nitrogen present in the form 'of humus is decidedly low ' 
The percentage of nitrogen in the humus is not markedly different- 
from that of soils from humid regions. 

The results seem to indicate that the surface soils of the semi-arid 
portioDS of Western Canada have the characteristics of humid regions 
whilst the sub-soils show the peculiarities of other arid regions. ’ 

N. H.j. M. 


Isolation of Dihydroxystearic Acid from Soils. Oswald 
Schreiner and Edmund C. Shorey (/. Amer. Ghem. Soc , 1908 QQ. 
1599-1607. Compare this voL, ii, 889).-Four out of six mok^' 
less unfertile soils were found to contain dihydroxysbearic acid, 
identical with the one. obtained from elaidic acid (Saytzeff, Abstr. 
1886, 140). The soil which yielded most of the substance was a 
pey Slit loam from Tennessee, which had been under cultivation 
tor more than fifteen years chiefly in cotton. The soil contains 
orpnio matter 3'26, and nitrogen 0-16%. The amount of fairlypure 
substance .obtained from 1 kilo, of soil was about 0-05 gram ; the 
amount actually present is probably far greater. 

As regards the toxicity of dihydroxystearic acid, experiments with 
wheat seedlings show that as little as 20 parts per million is distinctly 
injurious ; 100 parts per million reduced the weight to 53%, whilst - 
^uu parts per million (approximately a saturated solution) had 
Poetically the same results were obtained ., 
tn dihydroxystearic acid, prepared from elaidic acid, and with 

weight being reduced to 
tiu A ' ^ ^ control experiment, and the plants being 

Killed 10 twelve to fifteen days. ® 

Takoma soil previously examined (loc. which also contains 
seems to be a good medium for fungi, 
with !, ij growing in the soil were found to be infested 

aciH Tk ' fi'om soil yielded small quantities of the 

DrDfiiiA,»/i drawn that the dihydroxystearic acid is 

i' oea by the moulds, perhaps by the decomposition of lecithina 

72—3 
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into oleic add, conversion of oleic add, % nitrons ae^ into elaidi^ 
acid, and oxidation of the latter by enzymes or micro-organisms 

Ammonia Question. :?aul Ehrenberg {Laihdw. Versuch^Stat 
1908, 60, 259—294. Compare this voL, ii, 60). — Experimenti 
oh the production of basic and acid reactions in peaty soil b 
application of nitrogen in the form of potassium or sodium nitra(J 
and ammonium salt respectively, and on the effect of the reaction 
on different plants. Experiments were also made in which 
Ammonium sulphate was applied both with and Without calcium 
carbonate. 

As an example of the effect of the two forms of nitrogen (in 
absence of calcium carbonate) on the growth of plants in an acid 
soil, it is shown that maize, sorghum, barley, and white mustard 
during the first periods of growth cause the acidity of the soil to be 
neutralised when manured with nitrate, and then produce normal 
growth. At the same time, the assimilation of potassium and other 
bases tends to maintain the change of reaction within certain limits. 
The same plants, manured with ammonium sulphate, were able, with 
the exception of mustard, to make a start under the conditions of 
slight soil acidity, but after reaching a certain point fell off, owing to 
the increased acidity resulting from the sulphuric acid of the 
ammonium salt. Mustard is the most sensitive to ammonium salts, 
and maize the least sensitive, owing probably to the greater amount 
of soil it produces. N. H. J. M. 


Old and New Nitrogenous Fertilisers : Calcium Cyan- 
amide, Calcium Nitrate, Ammonia Sulphate, and Sodium 
Nitrate. Yittorio Nazari (Atti /?. Accad. Lincei, 1908, [v], 17, 
ii, 334 — 342). — The author has investigated the influence of varioui 
factors ou the fertilising value of calcium cyanamide, and has carried 
out experiments on the comparative values of calcium cyanamide, 
calcium nitrate, ammonium sulphate, and sodium nitrate as fertilisers. 
The crop used, in all cases, was wheat. 

The results show that the value of calcium cyanamide is greatly 
enhanced by the presence in the soil of organic matter in the form of 
stable manure. The cyanamide acts most beneficially at about 20 cm. 

, below the surface of the soil, and at a depth of 5 cm. gives much less 
favourable results than at a depth of 35 cm. The best fertiliser to 
use in association with calcium cyanamide is bone superphosphate, 
partly owing to the fact that it contains a certain proportion of 
readily fermentable matter, which serves to nourish the micro* 
organisms; also, admixture of the cyanamide with gypsum pves 
better results than admixture with lime, owing to the action oft 6 
calcium sulphate on the soil constituents containing insoluble 
po^i^ium compounds, and to its stimulating action on many o 0 
/low^ forms of plant life. On treating the soil with equal amou“M 
of nitrogen in the form of the various fertilisers, the 
approximately identical results were obtained with calcium ’ 
ammonium sulphate, and sodium nitrate, calcium cyanamide ^ 
a considerably inferior crop. 
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Danger of BinploytaglSalta of Arsenic in Agrioultai^ 
VY. MIwtrbzat (/. PAam. €Um., 1908, [vi], 28, 393— 397),— Wines 
m^ufactured from untreated vines are found to contain 0-000006 to 
0 000008 gram of arsenic per litre, whilst those from vines which 
tiave been cultivated on the same soil and in the same manner as the 
preceding, except that they have been treated three times with 
various arsenical preparations (as insecticides), contain 0*000020 to 
0 000025 gram of arsenic per litre. The danger from this cause is 
accordingly negligible. Inappreciable quantities of arsenic are 
found to be inhaled by workmen wbo have to prepare the arsenic salts 
for use, whilst the quantities settling on their hands and faces 
(0*0007 to O'OOl 2 gram) are probably innocuous, E. H. 


Analytical Chemistry. 


New Burette Clamp. Gustav Muller {Zeitsch. angew, Chem.y 
1908, 21, 2318 — 2319). — To a retort stand with a tripod base are 
fixed one or more clamps so constructed that they may be moved and 
turned both horizontally and vertically. Hence it is immaterial 
whether the stand is perfectly level, for the burettes may be always 
properly adjusted. 

A retort stand with the rod fixed in the centre of the oblong base 
may also be used ; the rod should consist of two parts, which may be 
unscrewed if desired. The base is provided with a hole, so that it 
may be attached to the wall ; the clamps are then fixed to the pro- 
truding rod. From the rod may be suspended a variety of laboratory 
sundries, such as towels, brushes, etc., so as to economise space. 

Ic ci: K. 

Rapid Method of Qualitative Analysis. W. Branch Pollard 
(Chm, Kemy 1908, 98, 211).— One part of the finely-powdered 
substance is mixed with 1 part of vaseline and 5 parts of sodium 
peroxide. The mixture is placed on a thick iron plate, or in the cavity 
of a scorifying mould, and ignited by means of a match or a Bunsen 
burner. The fused mass is extnicted with water, and both the soltible 
and insoluble matter tested as usual. The soluble portion contains, in 
the highest state of oxidation, those elements which form soluble sodium 
salts ; the insoluble portion contains the oxides and carbonates of the 
other metallic elements. 

A special test should be made for mercury and sodium. The method 
IS more particularly suited for examining ores and minerals in the 
field. L. DE K, 

Detection of Hydrogen Peroxide in Milk. W. Percy Wilkinson 
and Ernst R. C. Peters N ^ ahr , Gmuswi.y 1908, 16, 515 — 517). 

—The reaction described byj’eder (Abstr., 1908, ii, 318) is shown by 
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the authorfi* expei^ents to depend on t£^^tuar 4tAntitiie& of hydro^^en 
peroxide and* formaldehyde pre^nti and wso on the proportion of these 
two substances to each other." The strongest reaction is obtained when 
from 0*004 to 0-013% of formaldehyde and about 0-005% of hydrogen 
peroxide are present in the milk. If the amount of hydrogen peroxide 
Is increased to 0*5%, a coloration is nol; obtained. Ferric salts, nitrates 
etcs., also influence the reaction, so that a positive reaction is not a 
definite proof of the presence of hydrogen peroxide. The test proposed 
by the authors (Ahsbr., 1908, ii, 907) for distinguishiDg between raw 
rand heated milk may be applied conversely to the detection of hydrogen 
]^6xide ; it is not affected by the presence of nitrates or ferric salts 

W. P. s. ’ 

Pringsheim's Method for Estimating Chlorine, Bromine, and 
iodine in Organic Compounds. Erik J, Virgin- (AtUv Kem 'uin 
Geol.<i 1908, 3 , No. 12, 1 — 6). — The author has investigated the method 
proposed by Pringsheim (compare Ahstr., 1904, ii, 146, 447 ; 1905 ii 
609) for estimating halogens in organic compounds by means of 
^ium peroxide. 

> W 1 : 4-dichloronaphthalene tetrachloride, 3 : 4*dichlorophenol 
and ^bromoaniline, this method gives low results, whilst with ;}-di- 
hromobenzeue and iodoform good results are obtained. 

The method is only applicable to substances which burn quietly 
with the sodium peroxide, and give no smoke or flame outside the 
crucible. As it is impossible to tell beforehand if this will be the 
\case, and as there is no definite limit between quiet and vigorous 
combustion, the method is not to be recommended. T. H. P. 

Kjeldahl’s Method. Ernst Salkowski {Zeitsch, physiol. Ckm., 
1908,67, 523 — 526).— Some'practical details in the employment of 
this method are given as the result of the author’s experience. Among 
other points, the omission of the addition of mercuric oxide is 
recommended. W. D. H. 

- Micro-chemical Reactions of Arsenic Applicable to Medico- 
.Legal Investigations. Georges Lenig^s {Compt. rend., 1908, 147, 
696 — 597). — A description of the technique is given for identifying 
'arsenic by microscopical methods, the reagents employed being silver 
nitrate in solutions acidified by acetic acid, and in ammoniacal solutions. 
The reactions are carried out with a drop of arsenical liquid, which 
has been evaporated to dryness with certain precautions, on an object 
glass. 8. B. S. 

Mercurous Nitrate as a Microchemical Reagent for Arsenic. 
Geobqbs DBNiafcs {Compt. rend., 1908, 147, 744—745. Compare 
preceding abstract). — The reagent is prepared by triturating crystal- 
lised mercurous nitrate (10 grams) with nitric acid (D T39,10c.c.) 
and adding water (100 c.c.). A small drop of the solution (in nitnc 
acid) to be tested is evaporated to dryness on a glass plate by a gent e 
heat, and the residue treated with a drop of ammonia, which is also 
evaporated. To the residue, when quite cold, a drop of the mercurous 
reagent of a volume insufficient to completely cover it is ad e . 
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After tWQ mintt^s, the drog^ reagent is spread over the enti^ 
residue by means, of a very finely-pointed glass rod, care being 
not to scratdh tne glass and to keep the rod in a continuous circular 
motion for 20-^30 turns. After another two minutes, if arsenio 

is present, examination under the microscope (magnifying 40 60; 

or 100 diameters) reveals thick macles and crystallites, often arranged 
in a double f^n-shape and coloured brownish-yellow, and groups of 
almost colourless tablets with rounded ends. When the residue! 

is very small, only an extremely small drop (not more than 1 2 mm ‘ 

diameter) must be used. The test can only be effected successfully 
by exact attention to all the above details. fc 

Simplified Apparatus for the Batimation of Carbon in Iron - 
Theo. Gbzeschik {Chem. Zeit., 1908, 32, 1092).-.^An improvement of 
the apparatus generally used. Close to the end of the inner tube of 
the condensing arrangement is sealed a concave disk, on which is 
placed the sanaple, and when the condenser is placed in the flask the 
disc should dip slightly into the chromic acid mixture. After trans-i 
mitting a current of purified air and connecting the apparatus with 
the train of absorbers, beat is applied with a small flame, and, owing 
to the disc, a more even distribution of heat is effected. Instead 
of using a breakable glass tube for connecting the condenser with the 
water supply, an indiarubber tube is substituted. The distance 
between the condenser and flask is about 2 mm. The acid rises to a 
considerable height in the tube, but there is no danger of loss. 

L. DB K. 

A Boat Funnel. H, Stoltzenbeeg (Zeitsch. angew. Ghem.^ 1908, 
21, 2271). 'To facilitate filling the boat used for combustions, the 
author describes a nickel funnel made the shape and length of the 
boat and having a narrow slit underneath. This funnel is supported 
over the boat, which stands on a small nickel tray, and it allows of the 
substance being evenly distributed along the boat in an expeditious 
manner; if overfilled, the substance may be collected from the nickel 
^^^7* J. Y. E. ' 

A.pparatus for the Bstixnaition of Carbon Dioxide, etc. 
M. Emmanuel Pozzi-Escot {B-aXl. Assog. cUm, Suer. 1908, 26, 
267—271). — The piwe of apparatus described consists of a flat- 
bottomed flask provided with a hollow glass stopper, through the 
centre of which is fused the stem of a tapped funnel ; the latter serves ! 
as a reservoir for the dilute acid, or other reagent, used in the 
^timation. A narrow glass tube extends from the stopper of the 

ttle to the top of the funnel, and a second tube leading from the 
s opper serves as the delivery tube of the apparatus. The top of the 
tunuei IB closed by means of a stopper provided with a small hole, 
w 1 C , on turning the stopper, is brought opposite a similar hole 
IB B neck, so that the pressure in the flask may be equalised when 
necessary. Tim apparatus may be used for the estimation of carbon 
^ ^ carbonates, nitrogen in urea and ammonia (by using the 

mm ypobromite method), and in the analysis of hydrogen 
peroxide, persulphates, etc. W. P. I 
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Separation of the Alkali MetalaMn Electrolytic 
Jacob S. Goldbauu and Edoab F. SuiTn {J, AviBr. ChBm, Soc.^ l9o» 
30 , 1705—1711). — In earlier papers (Abstr., 1907, ii, 574, 988), 
has l^en shown that halide salts of various metals, and particular ! p 
those of the alkalis and alkaline earths, can be readily analysed electro- 
lytically with the aid of a mercury cathode and a rotating 
anode. Results are now recorded which have been obtained with 
ammonium chloride, bromide, and thiocyanate, and the chlorides of 
casiuro, rubidium, lithium, and which prove the accuracy of the 
method. 

^ An account is given of experiments on the sepiration of the alkali 
metals. Freudeoberg (Abstr., 1893, ii, 506) has shown that trust- 
worthy separations of metals may be obtained by arranging the 
pressure so that it exceeds the polari^tion value of one metal and 
continues below that of the other. Working on this principle, 
separations of sodium from potassium, ammonium, csesium, rubidium, 
and lithium, of potassium from rubidium, cmsium, and lithium, of 
^caesium from rubidium, and of lithium from rubidium and caesium 
have been successfully effected. The decomposition values of 
potassium and ammonium salts are so near to one another that 
these elements could not be separated. 

It is suggested that this method of separation may prove useful in 
the estimation of small quantities of the alkali metals which occur in 
silicates. E. G. 

Volumetric Alkalimetrio Method for Determining Alkahce 
Earths in Manures and Soils. Otto Foebstek (Landv), Vermchs- 
Stat., 1908, 69, 235— 2 43). —The substance (4—5 grams of quicklime 
or "8 — 10 grams of carbonate) is heated with ^hydrochloric acid 
(200—250 c.c.) in a 400 or 500 c.c. measuring flask for half an hour, 
then filled to the mark, and the whole filtered. A portion of the 
filtrate (100 c.c.), after adding the indicator, is treated with Nji sodium 
hydroxide until the colour changes, then with 1—2 c.c. of Nj'2 acid, 
and boiled for a few minutes. When there is no, or only slight, pre- 
cipitation of sesquioxides, the solution may be at once titrated back 
'with Nj^ alkali, and the number of c.c. used added to the number 
previously obtained. It is, however, usually advisable to dilute the 
cooled solution to 200 c.c. with water free from carbon dioxide and, 
.after filtering, to titrate 100 c.c. 

The approximate neutralisation of the acid solution is very desirable, 
as in this way most of the sesquioxides are separated. There must, 
however, always be an excess of acid so as to avoid the precipitation 
of calcium hydroxide. . , 

It is pointed out that calcium silicates, owing to the readicess witu 
which they are decomposed, are practically basic compounds. Ca cium) 
in the form of hydrated silicate (or even after being ignit^ iov m 
an hour), can be determined by the above method. N. H. J- 

Volhard's Copper Titration. Otto Kuhn {Chem, ZeiU ^ 
1056— 1057) —The author agrees with Theodor (this voh, n, 
Volbard's process gives very satisfactory results. He has, no > 
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introduce to avoid the hamfni influence of 

free mtnc aojd, which has a solvent action on the copper thiocvanate 
precipitate. % ' . 

The solution of the alloy in nitric acid is miied with ammonia untU 
a permanent precipitate has formed, which is then redissolved bv 
adding a decided excess of sulphurous acid ; the solution is then heated 
to boiling, and ^r^ipiteted with ammonium thiocyanate, the excess of 
which IS estimated in the filtrate with silver solution as usual The 
nitric acid may, of course, be expeUed completely by evaporating with 
sulphuric acid, but this would render the course somewhat more com- 
plicated. L. dkK, . 

Volumetric Estimation <jf Mercury by means of the iTiio- 
cyanate, lodometric, and Acidimetric Processes. Ekwiit Rupp 
(Ohem. ZeiUi 1 908, 1077—1079 ). —Thiocyanate Process.— solution 
which must contain the mercury as mercuric nitrate or sulphate and be 
absolutely free from mercurous nitrate, also from chlorine and nitrous 
acid, is titrated with NjXO ammonium thiocyanate, using 2 c e. of 10<?^ 
iron-alum solution as indicator; 1 c.c. of thiocyanate = 0*01 gram oi 
mercury. When the solution has been prepared by dissolving mercury 
in nitnc acid, the oxidation is conveniently completed with potassium 
permanganate, the excess of which is then removed with a pinch of 
ferrous sulphate. ^ 

lodorrmtHc Process.— Twenty-five to fifty c.c. of the solution con- 
taining about 01-0-25 gram of the salt, are mixed in a stoppered 
Sask with 1—2 grams of potassium iodide, 10—20 c.c. of 10% potassium 
hydroxide are added, and then 3 c.c. of i0% formaldehyde diluted with 
10 c.c. of water. After shaking for two minutes, 10 c.c. of glacial 
acetic acid are added, and then 25 c.c. of A/10 iodine. When all 
traces of metallic mercury have disappeared, the excess of iodine is 
titrated with A/10 thiosulphate ; no indicator is wanted. One cc of 
iodine solution = 0-01 gram of mercury. 

Addirmtric Process.— rhh is based on the strong affinity of mercury 
for cyanogen The mercury should be present as chloride, which may 
beeaected, if necessary, by addition of 1 gram of potassium chloride ; 
any ree acid is carefully neutralised with potassium hydroxide, using 
^ indicator, and 20 c.c. of A/2 potassium cyanide are 

added. Ihe excess of cyanide is then titrated with A/2 hydrochloric 
acid, using methyl-orenge as indicator; 2 mols of cyanide = 1 at. of 
mercury. The titration may also be performed by simply adding the 
cjMide solution until the liquid turns pink. 

tiotwithstanding the great stability of the cyanide, it is completely 
uecomposed by potassium iodide with formation of potassium cyanide. ■ 
Which ma^ then be titrated with Nji hydrochloric acid. Mercuric 
titrated with acid in presence of potassium iodide, 
Instead of standardising the 

mercurin hi ^■a‘ checked against a solution of 

mercuric chloride of known strength. L. dk K. 

» Estimation of Mercuric Oxide. Eawm Rupp 
I. ScHiEMEK {Pharr, I, Zeit., 1908, 53, 928).— Mercuric oxide 
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caim^‘ be «KmatSd by diasolring’ iii byarscuono acia and titratm, 
the excess of this with alhal t ; but it inay her titroted by dissolving 
about 0*26 gram in 10— 20o.o. of water containing ^3 grams o( 
potassium iodide, and titrating with iVyiO hydrochloric acid, using 
.methyl-orange as indicator. Heating on the water-bath promotes 
the solution of the oxide. 

Another plan is to boil 0*26 gram of the oxide with 50 c.e. of 
water and 2 grams of mercuric cyanide. When all is dissolved, 
1 gram of salt is added, and when cold the solution is titrated with 
W/10 hydrochloric acid, using methyl-orange as indicator. 

The process may be employed for the testing of ointments. Two 
grams of the sample are boiled with 2 grams of mercuric cyanide and 
60 C.C. of water until all the oxide ha^ dissolved, 1 gram of salt is 
added, and the solution titrated with W/10 acid. On account of a 
slight saponification taking place, owing to the liberation of potassium 
-Jhydroxide, the potassium, iodide process is unsuitable for the testing 
" of fatty ointments. Ij- de K, 

Bstimation of Manganese by means of Potassium Perri- 
cyanide. HEaMANN Bollenbach and E. Luchmann (CAem. Zeii, 
^^1908, 32, 1101—1102, IIU— 1115).-~The solution, which must be 
a free from metals precipitable by hydrogen sulphide, and also from 
ferrous iron, cobalt, nickel, chromium, and reducing substances, is 
mixed with an excess of potassium ferricyanide. A decided excess of 
aqueous sodium hydroxide is added, and the manganese dioxide is 
Sllected and washed with hot water. The filtrate is acidified with 
excess of dilute sulphuric acid, and the potassium ferrocyanide formed 
in the reaction titrated with permanganate as usual. Two mols, of 
^.-ferrocyanide = 1 at. of manganese. 

In presence of ferrous iron, an aliquot part of the solution should 
be titrated with permanganate, and an allowance should be made. 

> L. DE K. 


... New Method of Attacking Perro-compounds, particularly 
Sperro-silicoD. Paul Nicolardot (Compt. rmd,, 1908, 147, 

676—678). In decomposing ferro-silicon by chlorine at a red heat, 

m is impossible to retain all the silicon chloride. The aut^ finds 
.^that ferro-silicon is completely decomposed by heating with com- 
'Wcial sulphur chloride at 70° for three minutes. Ferro-titaninm i8 
somewhat less easily decomposed, whilst ferro-chromium requires a 
ftemperature above 120°. The process is carried out m a 
Bask, closed by a small graduated dropping funnel of ^1 ^ 
The apparatus is evacuated, and exactly 2 c.c. ol ^ 

cautiously introduced. On completion of the action ^ ^oi,i 
by heating, a few drops of ammonia solotion are 
flask is filled up with water as it gradually cools. The P j q 
estimated in the usual way, 

^ Separation of Tungstic Acid from SiUca. 
icompt. rend., 1908, 14T, 795-797).-Thi8 separation is m 
effected by heating the mixture at 500° in a curren 
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with ohloroforii vapour; which, "unlike carbon tetracbloridk dobs not 
give a deposit of ^rbon at this temperature. The tungsten is thus 
removed as A mixtiire of oxychlondes. W. 0. W 


Reduction of Stannic Oxide. David B, Dott (Pharm 
1908, 81, 685).—When stannic oxide (0-15 gram) is heated with hypo!' 
phosphorous s^id (0*5 gram) over a Bunsen flame during thirty minui^i^ 
it is converted into stannous phosphate or pyrophosphate, which is 
readily soluble in warm hydrochloric acid. Silica remains unaffected 
by this treatment, and, if present, can be filtered from the hydrochloric 
acid solution of the tin. T A TT 


Physicochemical Analyse of Mineral Water. Ernst Hintx 

and Leo Gb^nhut (Zeitsch. angew» Chem., 1908 21 2359 2368 

Compare ibid., 1903, 10, 842).— A mathematical’ paper compriainc 
a reply to Boloft s criticism of the formulae used by the authors 
for calculating the middle dissociation value from the specific * 
conductivity. The formula used by Eoloff are deduced and ^wn 
to be only applicable in special cases, and a complete deriva- 
tion of ^ the authors' formula is given for the first time. Roloff's 
assumptions respecting the calculation of the freezing point are dis- 
cussed, and examples given showing an error of +5-8% from the 
observed values when use is made of his mode of calculation. 

j. V. E. 


j^say of Turpentine and Estimation of Mineral Oil in Rosin 

Spirit R. Adan {Bull. Soc. chim. Belg., 1908, 22, 389 396). 

Herzfeld's sulphuric acid process is quite untrustworthy for the detection 
of petroleum products in turpentine or rosin spirit, but Burton’s nitric 
acid method gives satisfactory results provided the temperature is 

lowered to - 10°. Some samples, although pure, may still give 1 2^1 

of insoluble oils. ° ^ 


Petroleum in turpentine or rosin spirit may also be detected by 
collecting the distillate passing over between 120 — 150° In th^ 
absence of petroleum, the fraction is miscible in all proportions with 
aniline or acetic anhydride. 

Pure turpentine should practically distil over at 162°. In the ease 
of rosin spirit, the bulk of the distillate collects between 165—175° and 
the distillation is not quite finished even at 180°. This fact facilitetes 
Its detection in mixtures. It may be also identified by Grimaldi’s test 
mtti tin and hydrochloric acid, which gives a green coloration, and also 
by its odour. t ir 

li. DE Iv. 


Essential Oils in Spices. R. Reich (Zeitgck 
nfon M w «7-609).-The method described by 

at ml.: trustworthy results if the point 

j ® solvent has been removed completely can be exactly 
purpose the author recommends the following 
modiBcation as giving the best result. The solution of the ethereal 
solvATtf • poutane, is placed in the evaporation flask, and the 
IS evaporated almost completely, A few drops of wopropyl 
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chloridB ar® then added the flask^aDd the drying is continued until 
the cUi5cent of air and other gases issuing from the jilatinmn jet to 
longer gives a green flame when allowed to impinge against a Wted 
copper gauze. The method is trustworthy Jor estimations of essential 
oils of cinnamon, cassia, cloves, peppermint, aniseed, thyme, ginger, and 
camphor, but cannot be used in the case of oils of carraway, lemon, 
eucalyptus, and turpentine, as these contain extremely volatile 
substances. P. S. 

Detection of Small Quantities of Methyl Alcohol in the 
Presence of Ethyl Alcohol. Leonhaedt E. Hinkel {Analyst^ 
1908, 83, 417— 419).— The following method, in which the alcohols 
are oxidised to their corresponding aldehydes, and the formaldehyde 
then detected by means of morphine hydrochloride, is stated to be 
capable of detecting the presence of methyl alcohol in ethyl alcohol 
• when the proportion of the former alcohol is not less than 5%. One 
C.C. of the mixed alcohols is placed in a small distilling flask, and the 
oxidising agent is added. If ammonium persulphate is used, 0'8 gram 
of the salt is added, followed by 3 c.c. of dilute sulphuric acid (1:5); 
or in the case of potassium dichromate, 1*5 grams of the salt and 
"1 *5 grams of pure sulphuric acid are employed. In both cases, the 
mixture is diluted with water to 20 c.c. and distilled, the distillate 
being collected in test-tubes in five separate portions of 2 e.c. each, 
The first two portions, which will contain all the acetaldehyde, m 
rejected ; to each of the remaining portions are added a few drops of 
0*5% morphine hydrochloride solution, and concentrated sulphuric 
acid is run into each tube so as to form a layer at the bottom, k 
the presence of formaldehyde (resulting from the oxidation of the 
methyl alcohol), a violet ring will be formed at the junction of the 
two liquids. Pure ethyl alcohol always yields a trace of formaldehyde 
on oxidation, but the reaction obtained when 5% of methyl alcohol is 


ApparatuB for Polarising at 87° . Albeet P. Sy {J. Am«\ 
Ch£m. Soc,, 1908, 30, 1790— 1791).— Apparatus is desmkd for ^ 
determining the rotatory power of sugar solutions at 87 . H con- 
sists essentially of a jacketed polariscope tube heated by means of a 
current of water from an instantaneous water heater. For details, 
the description and diagram in the original must be consulte ^ 


present cannot be confused with the coloration due to tne ecu 
Jcohol. 


Influence of Clarification with Lead Acetate on the 
Betimation of Invert Sugar. ■ 0. Schbefem {Zeitsch. Ver d ■ 
Zuchirind, 1908, 634, 9+7-956).-It has been shown by ftne" 
Geerligs (this yol„ ii, 991) and others that, under certain condit w, 
Iffivulose and, in less degree, dextrose are party 
their aqueous solutions by basic lead acetate. The aath 
out experiments to ascertain whether the «se <>f J*”. 
clarifying solutions of commercial sugar products interfcr^ 
estimation of invert sugar by the reduction of F h o 
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The reaiilts show that the ri^iicing power of invert sugar may be 
lowered by basic lead acetate, this being especially the case with low 
products and with high contents of invert sugar. When neutnd 
lead acetate is employed, there is, however, little danger of low results 

being obtained. T. H. 

Optically Active Non-saccharine Substances in Sugar Beet 
which are BUminated by the Action of Lime in the Purifloa^ 
tion of the Sap, and their Polarimetrio Estimation. PraHz 
Herlks {Zeitech. Zvckerind, Tiolvm,^ 1908, 33, 94 — 98).— Polarimetrio 
detporminations in beet juice before and after boiling with lime 
generally resulted in lower figures after treatment with lime. The 
differences varied between 0*0% and 0*4%. Beet juice therefore 
contains, as a rule, some optically active non-sugar which is either 
precipitated or destroyed by the lime employed during the process of^ 
purification. N. H. J. M. 

Colour Reactions of the Carbohydrates Baaed on the 
Formation of Purfuraldehyde from them. Reactions with 
Indole and Carbazole. C. Fleiq (/. Fharm. Chim,, 1908, [vi], 28, 
385 — 392). — When 0-5 c.c. of a dilute solution of sucrose or other 
carbohydrate (many proteins also react) is treated with 3 — 4 c.c. 
of pure hydrochloric acid, the mixture boiled momentarily (if any 
coloration is thereby produced the carbohydrate solution should be 
diluted and less of it used), and 3 — 4 drops of a 0*1% alcoholic 
solution of indole added, a yellow-orange or reddish-orange coloration is 
produced. One to two drops of a 0‘01% solution of sucrose diluted to 
0-5 c.c. will give this reaction. Most of the sugars, starches, 
dextrins, glucosides, etc., react, but the polybasic alcohols, sorbitol, 
dulcitol, etc., are inactive. If sulphuric acid is used in place oL 
hydrochloric acid, a blank experiment containing no carbohydrate 
must be made for comparison. The reaction with carbazole (which is 
given by the same substances as give the indole reaction) is obtained 
by adding 1 — 2 drops of a saturated alcoholic solution of carbazole 
and 1 c.c, of pure sulphuric acid to 0’5 c.c. of the carbohydra^ 
solution, when a reddish- violet ring is formed at the junction of tl^ 
two liquids. A blank experiment is necessary also in this case, since 
at certain temperatures carbazole and sulphuric acid react, giving red 
or violet colorations. E, H. 

Polarimetrio Estimation of Starch. Carl J. Lintnee {ZeiUch* 
Nahr. 1908, 16, 509 — 512). — Sulphuric acid may be used in 

place of hydrochloric acid in the method described previously by the 
author (Abstr., 1907, ii, 823). 2*5 Grams of the finely-ground flour 

are mixed in a mortar with 10 c.c. of water and 20 c.c. of sulphuric 
acid, B 1*7 (77%) J at the end of twenty-five minutes the mass is 
washed into a 100 c.c. flask by the aid of dilute sulphuric acid (1 : 3), 

5 c.c. of 8% phosphotungstic acid solution are added, and the process 
then continued as described {loc, cit.). When sulphuric acid is used, 
barley starch has [a]^ 191*7°, and this value differs for each kind of 
starch. Unless the value be determined for each starch, the 
bydiwhloric acid method is to be preferred, as, in this case, the value 
I ia fairly constant W. P. S. 
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. Etetiinatibn bf l?aptarib ^oid ' by Bvaporation 

W. MiiBTS&ZAi: \Ann, 0 him/ anal, t 1908, 13, ,433^436) ^jj' 

aya{>oration method proposed by Pasteur and modi^fied by Heboid *^ 
ccmsiSered to be more trustworthy .than the official (French) metho! 

the estimation of tartaric acid in wines. The following way 
carrying out the estimation is recommended : 60 c,c. of the wi^e a 
evaporated to such extent that the residue, when cold, is 
duid. After the lapse of five days, the crystals of potassium hydrooen 
^,tartrate which have formed are washed with 40% alcohol saturated 
.previously with potassium hydrogen tartrate, and are then titrated ig 
the usual manner. W. P g 

Estimation of Malic Acid. M. Emmanuel Pozzi-Esoot (Bnii 
Aaeoe* chim. Suer. DisL^ 1908, 26, 266 — 267*). — It is pointed out by 
the author that the untrustworthiness of both the American official 
method and the process described by Cowles (Abstr., 1908, ii DOti 
for the estimation of malic acid is mainly due to the use of 
precipitants which are insoluble in alcohol, and that, at the same 
time, calcium malate is appreciably soluble in 85% alcohol Mitlic 
„acid is best precipitated by means of a solution of barium bromide in 
,-'9^% alcohol, the solution being rendered slightly ammoniacal before 
use, and the precipitation made in the presence of an excess of 
alcohol W". P. S. 

Detection of Benzoic Acid in Butter. Lucibn Kobin (^nn. 
Chim. anal., 1908, 13, 431 — 433). — The author modifies the method 
described by Halphen (Abstr., 1908, ii, 906) in order to prevent the 
formation of an emulsion when the butter is extracted, A portion of 
^he butter is melted together with 50 c.c. of water, 15 c.c. of alcohol, 
0 ‘5 gram of sodium hydrogen carbonate; the aqueous portion 
is then separated, acidified with sulphuric acid, heated, and filtered. 
The filtrate is shaken with ether, and the ethereal extract, after being 
■ washed with a mixture of 20 c.c. of water and 5 c.c. of alcohol, is 
jjuaken with 25 c.c. of the same water alcohol mixture to which has 
Ken added 0*3 gram of sodium hydrogen carbonate. The aqueous 
^rtion, containing the benzoic acid as its sodium salt, is separated and 
evaporated to dryness; the residue is heated with 5 c.c. of sulphuric 
.acid and 10 drops of fuming nitric acid until sulphuric acid fumes are 
'given off, and the solution is then poured into 50 c.c. oE cold water. 
After rendering the solution ammoniacal, a few drops of ammonium 
ralphide are added, when an orange-red coloration develops rapidly 
if the butter contains benzoic acid. W. P. S. 

Colour Reactions of Aromatic Aldehydes with Phenola 
and Various Cyclic, Heterocyclic, and Open-chain Oom- 
poonds. C. Fleig {Bull. Soc. chim., 1908, [iv], 3, 1038—1045).-;' 
WJMm an acid is added to a solution of an aromatic aldehyde m 
alc<;^iol also containing one of a variety of substances oE which the 
following may be mentioned as types,, phenol, gallic acid, camphor, 
menthol, aniline, pyrrole, indole, mercaptan, and isobutyl alcohol, a 
coloration, usually yellow, orange, red, or violet, or in some cases a 
* and Bull. Soc. chim. Belg., 1908^22, 413—414. 
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)Iay of colours, is proauco^ TliG ^id used may be sulphuric,. 
jydrochloHc, lactic, or a mixto of He last two. The colours mveh 
>y menthol and terpin are similar to those yielded by cholesterols^d 
jjliary aci^. . ^ 

The aminophenols yield orange-red colorations, which turn yellowi 
ind finally disappear on addition of excess of acid. With alkalis ^ 
hey also change to yellow, but on the further addition of acid in 
ixcess become red. These changes are explained by assuming the 
ixistence in the solution of a tautomeric substance d ; this, on 
addition of sodium hydroxide, forms a product Nat/, which is yellow in 
)resence of excess of alkali and red in presence of excess of acid. 

These colour reactions can be applied in the detection of free 
lydrochloric ^id in gastric juice, and possibly to the detection of 
ameral acids in adulterated wines, T. A. EC 

Colorimetric Estimation of Benzaldehyde in Almond 
Sxtracts. Alpheus G. Woodman and E. F. Lyford {J. Amer. Chem, 
) 0 G,, 1908, 30, 1607 — 1611).— The reagents required are magenta 
lecolorised by sulphurous acid and alcohol free from aldehyde. The 
brmer is prepared by dissolving 0-5 gram of magenta in 100 c.c. of 
pater, and adding a solution containing 20 grams of sulphur dioxide, 
^hen decolorised, the solution is diluted to one litre. The alcohol 
6 purified by distilling over silver uxide. To the distillto are added 
!5 grams of wi-phenylenediamine hydrochloride per litre, a rapid 
urrent of air is drawn through the solution for three hours, and the 
Jcohol is again distilled, the first 100 c.c. being rejected. The 
oethod as used with commercial almond extract may be outlined as 
ollows ; 

Ten grams of the sample are diluted to 50 c.c. with the purified! 
ilcohol. Of this, 2 c.c. are placed in a Hehner cylinder and diluted - 
pith alcohol to 20 c.c.- Three standard solutions are made up by 
lilating 2, 4, and 6 c.c. of benzaldehyde solution (alcohol containing 

mg. of benzaldehyde per c.c.) to 20 c.c. and placing them iii 
iimilar colorimeter tubes. The tubes are then placed for somd 
ime in water at 15°, and to the contents of each are added rapidl^ 
I0 c.c. of the magenta reagent, also at 15° After ten minutes, the 
mknown sample is matched with the nearest standard in the usual 
Banner by withdrawing part of either liquid. The depth of colour 
3 proportional to the amount of benzaldehyde present, L. db K.. 

Detection of Saccharin ” (o-Benzoiosulphinide) and 
^ther Artificial Sweetening Mj-terials in Beverages and 
ana Bianchi and Ettore Di Nola {BoU. chim. farm.f 

US, 47, 599 — 605. Compare this vol., ii, 440). — The authors 

jve the following modification of the method devised by Villiers and 
thers (compare Abstr., 1904, ii, 599) for the detection of o-benzoic- 
u p mide in foods. The liquid, or, in the case of a solid, a suitable 
freed from alcohol, heated to boiling, and acidified 
acid per 100 c.c. The liquid is shaken, 

6 , a^nd mixed with about 10 c.c. of 20% lead acetate solution per 
tipan^ f An hour, the excess of lead is precipitated by 

ot a solution eonta^ng 10% of sodium sulphate and 10% of 
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sodiam double of leAd^^fAte used bei^- 

always iufficieufe- Th# filterdffiKqwd, couc^trat^d tq 70—80 c.e^ 
necessaty, is e^idified with 6 --^8 c.<C of dilute sulphuric acid (1.3^ 
and Ahuken in a separating fuimel with i^ own 'volume of a iDixt\4 
X)f equal ^parts of ether and benzene. The benzene-ethereal extract 
is then slowly evaporated in a flat-bottomed glass dish. The 
is t^ted for (1) e-benzoicsulphinide by tasting, and by fusion 
sodium hydroxide at 270°; (2) salicylic acid by extracting with a 
^^imiall quantity of alcohol, diluting the alcoholic solution, and adding 
J^erric chloride. If salicylic acid is found, it must be destroyed before 
the. residue is tested for o-benzoicsulphinide (compare Villiers, etc. 
Abstr., 1904, ii, 599). ’ ’ 

The above method also serves for the detection of the ammonium 
(‘feucramine ”), sodium (“ sucrose ”), and magnesium derivatives of 
o^nzoicsulphinide, and of the so-called extract of sugar-cane, which 
’is a solution of o-benzoicsulphinide in glycerol, 

“Dulcine" or “sucrol’' (7?-phoaetoicarbamide) may be detected 
by treating a small portion of the residue left by the benzene-ethereal 
extract (above) with silver nitrate (compare Ruggeri, Ann. IM. 
.^Centr. Gabelle, 3, 143). T. H, P. 

.Microchemical Studies. A. Bolland {Monauh., 1908, 29, 
965^994).— A paper dealing with the microchemical detection of the 
following substances : methylaraine, dimethylamiue, trimethylamine, 
ethylamine, diethylamine, triebhylamine, propylamine, amylamine, 
hexylamine, neurine, ethylenediamine, pentamethylenediamine, choline, 
blt^e, mebhylguanidiue, a-aminovaleric acid, parvoline, pilocarpine, 
piperine, coniine, conhydrine, ^-conhydrine, hyoscine, cornutine, 
er^tinine, colchicine, emetine, lobelliine, solanine, solanidine, 
chelidonine, chelerythrine, sanguinarine, strophantin, digitalin, 
picrotoxin, and santonin. The appearance, crystallographic and 
optical properties of the precipitates obtained on treating the tartrates 
of these substances with various reagents are described. 

The refractive indices of the following alkaloids, determined by 
the immersion method, are given : solanine, solanidine, colchicine, 
conhydrine, -conhydrine, and ergo tin ine ; also of the tartrates of 
morphine, thebaine, quinine, cinchonidine, coniine, nicotine, hydrastine 
and cocaine. 


Colour Reactions of Proteins. C. Fleig (Ann. Chim. and., 
1908, 13, 427 — 431). — The following colour reactions are given by 
the proteins which contain a ^rbohydrate group in their molecule? 
, namely, ovalbumin, ovoglobulin, serum-albumin, and particularly the 
" glucoproteins (mucin). The test is best carried out by mixing a fe« 
drops of a 20% solution of the reagent with a dilute solution oi.tte 
protein and pouring the mixture on to the surface of a little 
^ated sulphuric acid contained in a test-tube. Orcino , ^ ' 

pyrogallol, phenol, menthol, camphor, terpene, 
and pyn-ole give red colorations ; resorcinol and indole mu^ ^ 
phloroglucinol, reddish-brown. 
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cyano-, glucinum salts (Glasmann 
and Novicky), A.,i, 121. 
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281. 


, »niJ itSMter, prepMation of 
acetic ’ acid from (Phpii>«^ 
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Tillotson), A., i, 756 
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Wedekind), A., i, 258. 
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and Muller), A., i, 145 . 
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acetates (Franzen), A., i, 937 . 
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(Michael and Murphy), A., i, 949 . 
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and Guggenheim), A., i, 886. 

Acetic fermentation. See under 
Fermentation. 
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and Bohkmann), A., i, 328. 

AcetO-. See Acet-, Acetoxy-, Acetyl-, 
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of <AIcORKA), A., i, 759. 
conddi^tions with, and their ferer> 
sion "(Dieckmann and Kkon^ 
A., i, 388. 

condensation of, with alkylgnanid- 
ines (Majima and Kobayaski), 
A., i, 222. 

calcium derivative {Erdmann and 
VAN DER Smissen), ii, 589. 
cetoacetio acid, o- and 7 -bromo-, esters, 
action of diazo- chlorides on 
(Fa veil), a., i, 209. 

■) 7 -^iibromo-, ethyl ester (Favrel), 
A., i, 209. 

7 -broino*a-cyano-, y-chloro-o-cyano-, 
and a 7 -<ft'cyano-, ethyl esters, and 
their derivatWes (Benabt), A., i, 
600. 

isonitroso-, ethyl ester, benzoylhydr* 
azona of, and its fission products 
(Bulow and Schaub), A., i, 687. 
cetoacetio ester synthesis, mechanism 
of the (Clark.), A., i, 124, 
cflto a- and 'iS-naphthalides, halogen de- 
rivatives of(MANKiNO and Di Donato), 
A., i, 827. 

Icetonazine, zsonitroso- (Ponzio and 
Giovetti), a,, i, 834. 

Uctone and chlorofoini (Dott), A., i, 
306. 

i benzene, and toluene, dispersion in 
the electric spectra of (Colley), A., 
ii, 909. 

i vapour pressure of aqueous solutions 
of(MAKovETZKi), A,, ii, 353. 

. reaction of, with mercuric iodide in 
alkaline solution (Marsh and 
Struthees), P., 266. 
condensation of, with oxalic ester 
(Clark), A., i, 124. 
oxidation of (Fournier), A., i, 247. 
.foimation of, in the animal body 
(Friedmann ; Dakin), A., ii, 719 ; 
(Knoop), a,, ii, 720. 
formation of, from ajS-nnsaturated 
acids by perfusion through the liver 
(Friedmann), A.,ii, 719. 
formation of, in the liver (Embden 
and Marx), A., ii, 515, 
estimation of (Heikel), A., ii, 235. 
estimation of, in urine (Hart), A,, ii. 
783. 

and acetoacetic acid, Folin’s method 
for separating, in urine (Hart), A., 
ii, 742. 

Icetone bases, cyclic, condensation of, 
■with benzaldehyda (Pauly and Rich- 
t*k), a., i, 285. 


Aoe^oia^oarboxyllo acid, esters, con- 
delation of, wdtk aldehydea ^der 
infiacnce of amtno^A it^ anines 
v (Pktbbnko-K RiTsofeBNko ihd 
" thopf), a., i, 564. ' 
'Acetonedi-methyi- and 'ethyl-aoetaRl^aa- 
dtchloro- (WoHL and Koppsn), A., it, 

Aoetonehemin (Meruno’wicz and ZaiJB^ 
SKI), A., i, 232. - ' 

ffennstedt's method for the analyijhi 
of (Zaleski), a., ii, 132. ^ t 

Acetonitrile, additive compound rof, 
with silicon tetrabromide (Ritir'' 
NOLDS), P., 280. j 

Acetonitrile, amino-, aromatic deriv i^ 
ti ves, action of cyanogen bromide aura 
of bromine on (v. Braun), A. , i, 62^ 
bromo-, new method of preparing, and^ 
its addition to tertiary bases and 
alkaloids (v. Braun), A., i, 675. 
bromo-, chloro-, and iodo-derivatives, 
preparation of (Steinkopf), A., L 
720. 

iodo-, synthesis of (v. Braun), A., i, 
627. 

nitro-, and its salts, and c^tbxomonitro- 
( Steinkopf and Bohrmann), Aw'* 
i, 327. 

Acetonitriles, arylsulphonated (TrSoi^ji, 
and Lindner), A., i, 633. 
and their condensation with arom^ 
atic aldehydes and with amyK 
nitrite and sodium ethoxid^ 
(Troger and PnocuNOw), A., 

798. 

Acetonylacetone, condensation of, with 
nitromalonaldehyde (Hale and Rob- 
ertson), A., i, 634. 
Acetonylacetone-p-nitrophenylosazone 
(Auwers and Hessenland), A., i, 
552. 

Acetonylazoimide. ' See Triazoacetone. 
2-Acetonylph6nol, 4-nitro-, and its 
methyl and ethyl ethers and oxime, 
and iiS-rf-initro-, and its ethyl ether 
(Hale and Robertson), A., i, 634. 
Acetophenone, reaction of, with mercuric 
iodide in alkaline solution (Mars^ 
and Stkuthers), P., 267. 
fixation of, by benzoylacryKc acid 
(Bougault), a., i, 796. 
Acetophenone, bromo-m-nitro-, prepara- 
tion of, and m-nitro-, acetate of 
(Evans and Brooks), A., i, 388. 
2:4-c?ihydroxy-. See Resacetophenone. 
o-nitroso- (Heller and Notzel), A., 
i, 267. 

Aoetophenonecarbozylie acid, reaction 
of, with aniline (Meyer), A., i, 26. 
Acetophenonephenylhydmone, 
amino- (Weil) A., 'i, 983. 
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AcetO'jP'tolaidide, o-iodocUoride aiid 2- . 
io4o- ( W iujQ£ RODt and Gabtneb);?; 
K.i.»7e. . . f 

Aceto-e- asd -^-tolnldldei, halogen deriva- 
tires (Man»in 6 and ni Donato), A., 
i, 826e 

A^etOTanillone. See Apocynin. 
Aeetozalorie acid, potassium salts 
(Behbend and Bbeb), A., i, 840. 
Aoetttime, influence of acids and alkalis 
on the velocity of formation of ( Babbitt 
^ aml Lapworth), T., 85. 

A^etoxy*. See also under the parent 
. Substance. 

Aoetoxyacetio acid [aceiylglycoUic add) 

, (Nee), A., i, 7. 

^Acetoxybenzoie acid {acetylsalicylic 
' add)y anhydride and chloride of 
(Farbenfabbiken voEM. F. Bayer 
& Co.), A., i, 984. 

, brucine and cinchonine salts, and their 
optical activity (Hilditch), T., 
1391 ; P., 186. 

B'Acetoxy-sec. - butyl- iri- and -teira- 
bromophenyl acetate, ^-a-t^tbronio> 
(ZiNCKE tind GOLDEitANN), A., i, 781. 
Acetoxycarboxylic acids, hydrolytic 
- fission of (Rath), A., ii, 94. 
Acetoxydimethoxytiiphenyicarbinyl 
< ethyl ether (Herxig), A., i, 880. 
iS>Aoetoxy-]tetoneB, coustitution of the 
(Blaise), A., i, 78. 

AcetO-m-iylidide, 3;5:6-irz-bromo- and 
-chloro- (Manning and Dt Donato), 
A., i, 826. 

^Aoetoxyphenylarsonic acid and its 
sodium salt (Barrowgliff, Pyman, 
and Rkmfry), T., 1895. 
S-Aeetoxyphenyi-2-inethylnaphtliaphen- 
azoniom salts (K eh rmann and Stern), 
A., i, 221. 

Acetox^henylnaph thaphenaz onium 

chlorides, 3- and 6- (Kehrmann and 
Stern), A., i, 220. ' 

.^Acetoxyaulphotritanic acid, 2- 

hydroxy-, ammonium salt (v. Liebig 
and Herb), A., i, 450. 
2-AcetoxytoIyl-5-arBOiiie acid and it^ 
Bodiuin salt (Eakrowcliff, Pyman, 
and Remfry), T., 1896. 

Aee^L. See also Acet-, Aceto-, Acetoxy-, 
and under the parent Substance. 

Acetyl chloxideas reagent for distinguish- 
ing between enoli c an d ke toni c m odi- 
fications(MiCHAELand Murfhy),A., 
i, 949. 

iodo- (Abderhalden and Gugcen- 
heim), a., i, 886. 

Acetylscetone, action of carbamide on 
> (DB HAan), a., i, 577. 
condensation of, with o* and jo-nitro* 
benzyl chlorides (Mech), A., i, 656. I 


; Acetylacetone, alkaline-earth, cadm' 
y . ; mercuric; aBd,2^inc derivativfs 

'k¥AE..aB(J,KtrEo>al[i), A., i, 502 “*• 

Acetylacetonecarbasilde (Majim*. 

Kobayaski), a., i, 224. ^ 

a-Acetylwoaconitic acid, ethvl 
anilide of (Simonsen), T loii 
Acetyl-d-alanyl-glypine and its chWi 
•glycylglyoine and its 

-glycyW-tyroBineanditsmethv} 

chloro- (Fischer), A., i, 325 ^ 

Acetyl-rf-alanyl-Z-tyrosiae’, ‘ 

a^dHiKszowsKtr; 

Acetylallanturic acid and its nv 

hydrazone and reactions (BehriSv?^: 
Beer), A., i, 841. 

Acetylamino-, See under 
Substance. 




oxyhe acid (A. G. and F, M 
T., 1192 ; P., 149 

AoetylanthranU, 4-nif,ro-, Wien ,f 
with primary amines (Bogbii wi 
Klaber), a., 1 , 466. 

Acetylanthramlic acid, bnicmeandciii 
chonine salts, and their optical activity 
(Hilditch), T., 1391 ; P., 186. ^ 

Acetylation (Law), A., i, 321 . 
of amino-groups, acids as aceeleratoa 
in the (Smith and Orton) T 1242 > 
P., 132. ' 


Acetylbenzyl cyanides. See Acetyl- 
pheuylacetonitriles. 

7*Acetylbutyric acid and its semi- 
carbazone and hydrate {Haworh 
and Perkin), T., 588. 

Acetylcatechol, «-nitro-, preparation of 
(Farbwerke vorm. DIeister, Lucirs, 
k Bruning), a., i, 655. 

3 -Acetylcatechol, amino-, preparation of 
(Farbenfabuiken vorm. F. Batee 
k Co.), A., i, 262. 

Acetylchloroxylose (Ryan and Ebriix), 
A., i, 716. 

Acetyldiglacosamme (Offer), A., i, 9?. 

Acetyldiglycinimide, chloro- (Bergeu 
and Feigl), A., i, 140. 

Acetyldihydro-s-ajS-naphtliazme (Fk- 
CHER and Straus), A., i, 222, 

Aoetyldimethylcarbamide, cyaiio-, and 
its reactions (Haum), A., i, 268 , 292. 

5 . Acetyl-ao-dimethyl-M- valeric acid ana 
its ethyl ester, oxime, and «“• 
carbazone (Rupe and Liecht 0 Has)) 
A., i, 390. 
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letyldiphenylmittbaTie aud its oxim^ 
and aiMiiD- .^^itsp-derivatiy)^ 
(I)0VAL)^,A.i:i2W-^ • . --iM 

Icetji’^Mipli^lUiioeaTbaniida and 
the acti«^ of caustic alkali and of heat 
on (Dt^ON and Tatlob), T., 690; 
p., 74. 

letylene, tiherm^ decomposition of 
(BoNsand Gowakd), T., 1197 ; P., 
167. 

action of salphur on (Capelle), A., i, 
201 ; (Oechsnek de Coninck), A., 
i, 750. 

condensation product from, by means 
of the dark electric discharge 
(JovmcHiTSCH), A., i, 118. 
condensati"n products, absorption of 
oxygen by (Losanitsch), A., i, 846. 
and ^«^m-chlorides, preparation of 
' (ToMPKi>rs)j A., i, 750 ; (Lidholm), 
A., i, m 

icopper Compound, constitution of 
■ (Scheibee and Flebbe), A,, i, 933, 
magnesium bromide. See Magnesio- 
j acetylene bromide 
metallic compounds (Makowka), A., 

1 i, 328. 

estimation of phosphorus, sulphur, 
and silicon in (Fkaenckel;, A. , ii, 
9S3. 

jcetylene, chloro-, mercuric derivative 
(Hofmann and KiemPvEtjtheu), A,, 

1, 145. 

petylenecarb amide and its tetra-acetyl 
derivative (Biltz and Hokkmann), 
A., i, 62. 

ptylenedicarboxylic acid, alkaloidal 
srtlts, and their optical activity 
KHilditch), T.,.706; P., 61. 
cetylenic acids, formation of 4-pyrone 
compounds from (Rtjhemann), T., 
[431, 1281 ; P., 52, 177. 
cetyl- rf^-erythronic acid (Nef), A., i, 7. 
Acetyl- l-ethyl- 'Cyc/ohexen - 3 ■ one 
_( Blaise and Maiee), A., i, 391. 
-Aoetylformanilideoxime, cyano- 
(WiELAND and Gmelin), A., i, 1013. 
*etylglycollic acid. See Acetoxyacetio 
acid. 

cetylketen and its phenylliydrazone- 
plienylhydrazide (Chick and WiLs- 
MoiiK), T., 946 ; P., 100, 
Acetylmethylaminoanthraq^ainone and 
4-nitro- (Fakbknfabriken vorm. F. 
Bayer & Co.), A., i, 456. 
cetylmethyloarbinol {methylacetol)^ 
formation ot, in the acid fermentation 
of wines, and its osazone and scmi- 
carbazoue (Pastueeau), A., ii, 136. 

Ace tyl- 1 -methyl- a' -cyc^hexene and 
its oxime and aemicarbazone (Wal- 
LAca and Evans), A.j i, 404. 


^.j^tylnarcotiQft (J^OLL & Co.). AT. 

^^etylphesylacetonitrile, o-, m-, an^i^, 
chloro'i and S-nitrochlOio- of the 
compound (Kunckell and Ftoa). A., 
i, 890. ' ' 

Acctylphenylglycine, o-cbloro-, and its 
ethyl ester (Schwalbe, Schulz, an^ 
JOCHHEIM), A., i, 975. 

Acetylphenylhydrazine, conditiou of 
flfrniation of (Milrath), A., i, ^2.^ ?: 

Acetylphosphamic acid, halogen 
halogen -nitro- derivatives of {SteiiT- 
KopF, Brnedek, GrOnupp, and 

Kirghhoff), A., i, 962. 

Aoetylpiperoae, w-nitro-, preparation 
(Faebwerke VORM. Meistbr, L0ciir%,i 
& Bruning), a., i, 655. 
a-Acetyl-y-propionyl-7i-butyric acid, 
ethyl ester, and its disemicarbazone 
(Blaise and Maire), A., i, 391. 

AcetylsaUcylic acid. See o-Acetoxy-^ 

benzoic acid, 

6-Acetyltoluene, 3 -ai-rff chloro-. See 
o-Tolyl chloromethyl ketone, 5- 
chloro-. 

Acetyl- /-tryptophan, chloro- and iodo- 
(Abderhalden and Baumann), A*."^ 
i, 932. " 

Acetyltyrosine, iodo-derivatives of/’ 
(Adderhalden and. Guggenheim), 
A., i, 887. 

Acetyl- /-tyrosine, chloro-, derivatives ofe 
(Fischer), A., i, 544. .M 

Acetyltyrosylglycine, chloro-, aud ii^ 
derivatives (Fischer), A., i, 544. 

Acetyltyrosylglycyl-t/alanine, chloro-, 
methyl ester, methyl carbonate of 
(Fischer), A., i, 887. 

Ac etyl-c/- valine, chloro- (Fischer and 
Sciieibler), a., i,. 957. 

Acetylveratroie, amino-, preparation of 
(Farbenfabriken vorm. F. Bayer 
& Co.), A., i, 262. 

Acetylveratrone, w-nitro-, preparationr 
of (Faubwerke vorm. Meistee/ 
Lucius, & Bruning), A., i, 655, 

Acetylyangonic acid and lactone 
(Winzheimer), A., i, 805. 

Acid, CgHgOy, from the action of calcium 
hydroxide on lactose (Kiliani), A., 
i, 716. 

ChHiqO;, and its salts, from the action 
of calcium hydroxide on lactose 
(Kiliani), A., i, 716. 

C^HgO^, and its esters, from the hydro- 
lysis of ethyl 6-methyl.2-pyrone- 
3:5-dicarboxylate (Simonsen), T., 
1027. 

CgHflOs, and its derivatives, from pim- 
pinellin (Herzog and HAnou), A,, 
i, 905. 
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f € 911 , 404 , from oxidation j 


J'JCRosu^jjnr and GiitiNia), P., 130? 

Mid its amide, v^bromide,- 
and chloride, from bisi^nomethyb 
piperiditun bromide (v. Bexun), A., 

f ^ 1 , 808. 

Qlo^u^S) and its silver salt, from 
pinene (HairtiERaoN and Heilbron), 
T., 291 ; P., 31. 

Cj 9 H] 404 , from' the oxidation of 4:5- 
dimethoxy- 2-methy Iben zaldehyde 
(Gattermann), a., i, 34. 

OjoHie02, and its chloride, and their 
broDQO-derivatives, from pinene 
(Henderson and Heilbkon), T., 
290 ; P., 31, 

Cj 9H,,902 (two), from the glycol from 
caraphene (Milobendski), A., i, 93. 

C^9H^02Br, from cyclohexene-m-hutyric 
acid (Wallaoh, Churchill, and 
Rentschler), a., i, 405. 

OiiHujOg, from yangouol (WiNZ- 
HEimer), a., i, 805. 

CijH^O^N, and its ethyl ester, from 
2-methylindole and ethyl oxalate 
(Angeli and Marchetti), A. , i, 207. 

C23H14O4, from turmeric oil (Rupe), 
A., i, 95. 

from turmeric oil (Rupe), 
A., i, 95. 

C12H30O4, H^O, and its salts, from 
aldol and malonic acid in quinoline 
(Riedel), A., i, 501. 

' C12H20O2, from dimethylcampholide 
(Komppa), a., i, 353. 

CijHjgOfS, ammonium and barium 
salts, from the action of ammonium 
sulphite on the lactone of jS-iodo- 
y- hydroxy- 5- 3 : 4 - m e th yl en edioxy- 
phenyl valeric acid (Hougault), A., 
i, 538. 

and its derivatives, from 
rottlerin (Herrmann), A., i, 99. 

CiaHgaOg, from triolein ozonide 
(Molinabi and Fenaroli), A., i, 
849; (Molinaei and Baeosi), A., 
i. 850. 

C,9H,305N, and its ethyl ester, from 
the oxidation of ethyl 2:6-di- 
pbenylpiperidone-3:5-dicarhoxylate 
■y.; ( Petren ko- Ke itsc h en ko and 

Petroff), a., i, 565. 

C^HjoOg, and its salts, from the acid, 

■ C25H4QOJ (AVindaus), A«, 1, / 28« 

C^HsaOj, from cholesterol (Windaus), 
A., i, 728. 

Ca,H. ,62, from olive leaves (Power 

and^TuTlN), T., 894; P., 117. 

C29H4a04, and its esters and salts, from 
cholesterol {'Windaub), A., i, 264, 
728. 


Acid, C95H48O2, and its ethyl eat-. . 


and its salts, fro^, ,, 
aO.id, ^H4 o 09, and nitric and 
acids (Windaus), a., i, 723^ 
^ae^ssOu, and its silver salt * 
onocerin (v. 

C»H4aOj, from the oxidation of 
ketomc acid, CagH4203 (DorK 
Gardner), T., 1331/ ' 
CaaH^j and its silver salt, fro® tL 
oxidation of cholesterol p 7 
and Yates), T., I686 ; P 0?^'“ 
C^H^O.ir, and its salt,, ft™ a 
substance, C^H^O^N 
McDole), A.ri,l44 ^ 
C27HHO4, _ from the interaction 

sulphuric acid with l:3:5-trinhL 
benzene-2':2":2'".tricarboxvlfc7j 

(Errera), a., i, 185. ^ 

C27H4PO6, CjfjHjoOg, and and 

heirestersandsHlts.froSchriS 

(Windaus), A., i, 26i ” 

Caf7H4205, and its dimethyl e^-ter and 
Its oxime, from dehydrositostaner 
Yates), T., 19S2- 

^1^714,^03, and its ethyl ester and 

acetyl derivative, from the oxidation 

of cholesterol Pickard and Yatp^i 
T., 1685 ; P., 121, 
t^so^ggOg, Rud Its ethyl ester, from 
olive bark (Power and Tirrivl T 
912; P., 118. ’ 

CasHggOg, and its ethyl ester and salts, 
from olive bark (Power and Tvm) 
T., 906 ; 117, 

^35Hro02> a-od its ethyl ester and salts, 
from olive bark (Power and Tutik). 

. T., 910; P., 118. 

Acid amides. See Amides. 

Acid anhydrides. See Anhydrides. 
Acid aniUdea, anilo-acids, and ^-anilides 
(Meyer), A,, i, 25. 

Acid chlorides, reactions of. with thio- 
carbamidcs (Dixon and Taylor), 
T., 18. 

liberation of carbon monoxide by heat- 
ing (Bistrzycki and Landtwiw}, 
A., i, 270. 

Acidimetry, constitution of indicator 
used iu {Hewitt}, A., ii, 269. 
Acidosis, action of various chemical sub 
stances on (Baer and Blum), A, ii, 
122 . 

in pancreas diabetes (Allard), A., ii, 
1058. , 

Acids, modification of the theory ri 
(Fitzgerald and Lapworth), ej 
2163 } P., 274. 



INDEX OF SUBJECTS. 


1225 ^ 


xdB, by their 

liasidtv of* an<i formation^ of ,salts 

(BrUSI), A.,U,935,1012. ' 

and comparatiTO experiments 

on tbe basicity and strength of 
(Thiel and Ros^EBh A., i, 787. 
conductivity and ioansation of, in 
aqueous solhtiona at high tempera- 
ties (Noyes, Melchbb, Coopee, 
Eastman, and Kato), A., ii, 347. 
catalytic decomposition of (Ipatieff), 
A., i, S86. 

and bases, diagrammatic representation 
of equilibria betiveen, in solution 
(Henderson), A., ii, 675. 
the relationship between the strength 
of, and their capacity to preserve 
neutrality (Henderson), A., ii, 268. 
and pseudo-acids, comparison of, in 
pyridine solution (IIantjcscr and 
Caldwell), A., ii, 21. 
of unchangeable constitution, un- 
changeabuity of the colour of, during 
the formation of alkali salts and 
ions (Hantzsch, Clark, and 
Meyer), A., ii, 447. 
of high melting point in Japanese 
wax(ScHAAL), A., i, 3. 
of the fomula, CHRrCH'CH-^'COgH 
(R being phenyl more or less substi- 
tuted), action of nascent hypoiodous 
acid on (Bougault), A., i, 179, 269. 
containing adjacent uu saturated 
groups, optically active salts of 
(Hilditcu), T., 1388 ; P., 186. 
use of phenolphthalein as indicator in 
the titration of, in prescucc of sul- 
phurous acid (Pozzi-Escot), A., ii, 
628. 

volumetric estimation of, in air (Hen- 
RiEl and Bonyssy), A., ii, 734. 
estimation of, in wine, in presence of 
alcohol and glycerol (Heiddschka 
and Qcinckb), A., ii, 73. 

Lcidfl, aromatic, synthesis of (Eykman), 
A., i, 794. 

action of ammonia on (Korczyn- 
8ki), a., i, 977. 

reduction of, in presence of nickel 
oxide (Ipatieff and Philipoff), 
A., i, 342. 

substituted, synthesis of (Eykman), 
A., i, 22. 

fi/'basic, synthesis of ^Blanc), A., i, 
244, 245. 

now determinations of the secondary 
ionisation constants of (McCoy), 
A., ii, 466; (Chandler), A., ii, 
467 ; (Wegscheider), A., ii, 
1009. 

xciv. il 


<I»basie, esteridcation fay 

I diazomethane (WECN^O&BIDk&;fl^ 

" Gehringer), i, 792f. ' ; W 

, ^ffbasic saturated,’ "ample ester ab- 
hydrides of (Mol); A.,i, 76. 
di- and basic, unsymmetiiOfd, 
esterification of (Wegscheider and 
Gehringer), A., i, 792; (Wlfr 
scHEiDEK ; Wegscheider, v. Rni-) 
NOV, and v. Durrav), A., i, 793 
(Wegscheider and Strauch), 
b 794. ^ ^ 

^D^ybasic, ferrous and ferric do^da 
salts of (ScHOLz), A., i, 603. ■ 

fatty, from mummies (Schmidt), A.^'.’ 
i, 878. 

acidification and distillation of 
• (Dubovitz), a., ii, 991. ' 

capillary properties of aqueous solu-" 
tions of (v. SzYszKowsKi), A., ii, 
1018. , 
oxidation of (Friedmann ; Dakin),, 
A., ii, 719 ; (Knoop), A., ii, 720. 
action of metallic magnesium on 
(Fenton and Sisson), A., i, 243. 
of protein putrefaction (Neubero 
and Rosenber(0, A., i, 116. 
hydiutes of (Tsakalotos), A., i\ 
598. ^ 

according to measurements of tH’e 
viscosity of their solutions 
(Tsakalotos), A., i, 498. 
mode of oxidation of phenyl deriva- 
tives of, in the organism (DakiN),^ 
A., ii, 965. 

oxidation of phenyl derivatives- of, 
by the organism and by hydrogen 
peroxide (Dakin), A., ii, 720, 
constitution of gluciuum salts of 
(Glasmann and Novicky), A., i, 
120 . 

preparation of isobornyl esters of 
(Chemisciie Fabkik ton Hey- 
den), a., i, 351, 809. 
fatty saturated, oxidation of ammon- 
ium salts of, with hydrogen peroxide 
(Dakin), A., i, 119. 
fatty un saturated, addition of hydrogen 
iodide to (Farbenfaeuiken vorm. 
F. Bayer & Co.), A., i, 123, 
higher fatty, preparation of diacyl 
glycerides of (Ulzer, Batik, and 
Sommer), A., i, 310. 
in liver after removal (Leathes), 
1054. 

azo- colouring matters from th< 
aminoanilidea of (Sulzberger); 
A., i, 226. 

higher fatty brominated, alkaline 
earth salts of .(Farbenfabrikei 
VORM. P. Bayer & Co.), A., i 
122 . 


82 
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^norma^ fatty, a||^catioxri(^a- 
" nts bf ‘‘ ail# 

Xjeltuig points of anilides^ p’tolniaf ; 
^ ides, and a-naphth^des . x^ 

^ (Bobeiitson), T., 1033 ; P., 120. 
iixed and yolatiJe, new method of 
estimating, in wine (Pozzi-Escot), 
A., ii, 904. 

free, detection of, in organic liquids 
(Kjspiton), a., ii, 781. 

^organic complex {Miolati and 
, PizziGHELLi), A., ii, 695. 
mineral, relative efficiencies of, as 
deduced from their conductivities 

V and hydrolytic activities (Akm- 
STRONuandWHEELEK), A.,ii, 816. 

detection and estimation of fine, in 
red wines (Astre), A., ii, 892. 
organic, affinity constants of, deter- 
mined with the help of indicators 
(Salm), a., ii, 677. 
reactions of, with mercuric chloride 
(Oechsner de Coxi>tk and 
Dautry), a., i, 392. 
colour reactions of, with phenols 
(Eentox and Parr), A., ii, 438. 
aalta, the electrolytic chlorination 
of (IxGLis and Wootton), T., 
1592; P., 174. 

metallic salts (IYerxer, Jovano- 
YiTS, Aschkixasy, and Posselt), 
A., i, 935. 

organic non-volatile, estimation of, in 
tobacco (Toth), A., ii, 238. 
organic volatile, estimation of, in 
tobacco (T('>th), A:, ii, 330. 
saturated, and their esters, electrolytic 
prodttction of, from the correspond- 
ing unaaturated compounds (BOEii- 
eixgbrA Sohne), a., i, 122. 
satniated or unsaturated, alkaloidal 
salts, relation between optical activ- 
ity and unsaturation in (Hilditcii), 
T., 700; P., 61. 

tautomeric, and salts, reactions of, 
with diazomethane and alkyl haloids 
* ' (Acree, Johnson, Bri'xel, Shad- 
lEGER, and Nirdllngek), A., i, 

919. 

unsatnrated, action of nascent hypo- 
iodous acid on (BoVgavlt), A., i, 
g. 179, 269, 537, 791, 983. 

“ catalytic reduction of (Paal and 
iV Gbrum), A., i, 599. 
addition of mercaptans to {Posnee 
and Baumgakth), A., i, 21. 

V of the benzene series, relation 

between the absorption spectra 
and chemical constitution of 
(Balt and 'S chaefer), T., 1808 ; 


weat, hydrolyfe df salts of and ' 
variation mth temperatum 
' djSn), a., ii, 164. 

See • also Acetoxycarboxylic a/.- 1 


Aminohj-droCT-acids:''’ 1X3 
Azo-o-carWLc acids, BroraoS 

acids, Bromoimmo-acids 
acids, arbamido-aeids, Carl*,'? 
acids, CUoroimmo-acids, DiaJ“ 
dicarboxyhc acids, I}icavW,A 
a«ids, Ether acids. 
acids, Hydroxy-acids, 
carboxylic acids, Hydroi.feX 
acids, Imiiio-aciJs, iX 
acids, ketomc acids, Nitrilo-anj; 
o-Oximino-fatty acids, and Ptad.’ 
acids. 

Aconine, oxidation ’ products nf 
(SCHTTLZB), A., i, 560. 

Aconitine, action of, on nerve fiWc 
(Waller), A,, ii, 55. 

Acridine, new synthesis of (Borschk 
Tiedtke, and Bottsiepek} a i’ 
682. ’ ’ 

Acridines, complex, syntheiiis of 
(Austin), T., 1760; 

Aoridone, conversion of, into phenvi 
acridine derivatives (Ullmasn, 
Bader, and Labbardt). a 1 
52. ’’ ^ 

Acryltropeine and its picrate (Wou- 
FENSTEIN and Rolle), a., i, 282. 

Actinium, relative activity, of emanation 
and active- deposit from (Bboxsos), 
A., ii, 792. 

electrical charge of the active deposit 
of (Russ), A., ii, 556. 
distribution in electric fields of tie 
active deposits of (Russ), A., ii, 552. 
emanation and thoriuni emanatioc, 
condensation of (KiNOSHiTA),A.,ii, 
652. 

jS-rays of (Hahn and Meitner), A., 
ii, 1007. 

Actinium C, a new shortdived product 
of actinium (Hahn and Meitxer), 
A., ii, 920. 

Actinolite, from Iron Mine Hill, Rhode 
Island (Johnson and \Yaeben), K 
ii, 203. 

Acylamino -compounds, the mechanism 
of broinination of (Aceke, Johnson, 
and Nirdlingee), A., ii, 29. 

Acylhensoic acids, preparation of, from 
phthalic anhydride, hydrocarbons, aiw 
aluminitun chloride (HERi^h h 
648. 
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cylcarl 

cyi mi 

ia the njidlwQm 4if or^ic coin^i 

(AtrWipiiSDiiDAiWBHp), A., li, 458^ 
cVUiydrozyftnkiiLeB) labile isomerism 
smoDg {TrrtiERLBT), P. , 78. 
cylssJieylaoUdes, labile isomerism, 
among (TrrHpRr.EY),_ P., 78, 
cylMlisylic ajibydiides, preparatton 
of{FAEBENFABBIKEN VOBJI. F, BaYER 

k Co.), A.;i, 984. 

ddititity and residual affinity, con- 
nexion between (Peters), A., ii, 937. 
ddress, presidential (Ramsay), T., 
774 ; 87. 

dlpio acid, preparation of (Bouveatjlt 
and LoCQum), A., i, 393. 
preparation of, from cycloliexanol 
(Mannich and HAncu), A., i, 245. 
dipic acid, methyl and ethyl esters, 
syntheses by means of (Bouveatjlt and 
Locquin), a., i, 172. 
dipic acid, ad'C^famiuo-, synthesis 
of, and its dibeUzoyl derivative 
(SoRENSEK and Andersen), A., i, 
650. ■ 

i)ieso-aa'-d{hydro'^y-, preparation of, 
and action of heat on, and its 
methyl ester, ^mide, anilido, and 
lactone-lactide (Le Sueur), T., 
716^ P.,70. 

r-ao'-dthydroiy-, preparation of, and 
action of heat on, and resolution of, 
and its amide, anilide, and dilactone 
(Le Sueur), T., 719 ; P., 70. 
idipic B'emialdehyde. See 5-Aldehydo- 
valeric acid. 

.drenalina {sii2)rarminc], chemical 
changes in, produced by enzymes 
(Neubehg), a., ii, 380. 
action of free alkalis on (Gbubler), 
A., i, 204. ■ 

action of tyrosinase on (Abderhalden 
and Guggenheim), A., i, 1030. 
physiologicaf action of (Kretschmer), 
A., ii, 55. 

the relationship of the thyroid gland 
to. the physiological action of (Pick 
and Pineles), A., ii, 875. 
physiological action of optical isomcr- 
idea of{CusHNY), A., ii, 720. 
Ldrenalinc series, preparation of bases of 
the (Chbmisohe Fabrik auf Aktien 
voRM. E. Schering), A., i> 1004, 
Ldsorption and occlusion ; nature of the 
so-caUed solid phase (Travers ; 
Freundlich), a., ii, 18. 
and the behaviour of casein in acid 
solutions (L. L. and D. D. van 
Sltke), a., i, 375 ; (Robertson), 
A, ii, 89. 




dive (TSer and 
19 ; (Herzog) ,rA., ii," 9^. 
Adsorption analysis, apparatus for C 
' LICENUS), A., ii, 262. 

Adsorption compounds (Jorge 
A., ii, 261. 

Adsorption phenomena of iuorganio s 
(Wohlers), A., ii, 819. 

Aeachynite, chemical coustitiiUon 
specimen of (Tschki:nik), A., ii, 9^ 
Affinity, chemical: — 

Affinity of certain alkaloids for hyopp 
chloric acid (Velby), T., 21iS 

. •- 
residual, and additivity, coimexn^ 
betwceji (pEfERs), A., ii, 937^^ 
of the coumarins and thj!9f 
coumarius as shown by their 
additive compounds (ClatioA)* 
T., 524 ; P., 26. 

Affinity constants of organic acidi 
determined with the help of indi^^ 
cators (Salm), A., ii, 677. -i 
of bases as determined by the aid b£ 
methyl -oi-ange (Veley), T., 652; 
2122 ; P., 50, 238. 
of several urazoles (Aoree a44 
Shadinger), a., i, 224. ‘j 
Affinity values of tropine and its dor, 
rivatives (Veley), P., 280. , 

Hass action, lecture experiment 
demonstrate the law of (AbbUi); 
A.,ii, 934. ^ 

does the law of, hold for the silent 
electrical discharge ? (Le Blano 
and Davies), A., ii, 653 ; (Pohl j 
Le Blanc), A., ii, 819. 

Mass law and non-miacibility (Ban- 
croft), A., ii, 181, ; 

Dynamic isomerism (British Associa- 
tion Reports), A., i, 351. 
studies of (Lowry and Magson), 
T., 107, 119. ; 

benzyl sulphoxide as a possible 
example of (Smythe), P., 286. 
Chemical change, homogeneous, in s 
gas, measurement of a (Clarke and 
Chapman), T., 1638 ; P., 190. 
Chemical dynamics of the reactions 
between sodium thiosulphate aiid 
organic halogen compounds (Sla:^| 
and Twiss), 286. _ 

Chemical equilibria, application of tfe 
new aiTangemeiit of the Kdn^ 
spectrophotometer to the detoii^ 
miuation of (Hildebrand), A^j 
ii, 646. 

between acids and* bases in solution; 
diagrammatic representation, l 
(Henderson), A., ii, 676. / 
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: of (V TVabtenbebg), 

676. • • 

t e^cu equilibrium between carbon 
^ dioxide, sodium hydrogen carbon- 
ate, sodium phcwphate, and di- 
i- sodium phosphate at body temper- 
ature {Hjendekson and Black.), 
A., ii, 467. , 

the system, copper oxide, sulpnur 
trioxidc, and water at 25“ (Bell 
andTABEK), A.,ii, 382. 
conditions of, in the sys terns, ferric 
chloride, potassium ferroeyauide, 
water (Volschin), A., ii, 468. 
the system, mercuric chloride, am- 
monium chloride, and water at 30° 
(Meekrurg), a., ii, 676. 
in the system, silver nitrate and 
pyridine (Kahlbnberg and 
Brewer), A., ii, 469. 

Equilibrium constant, influence of the 
solvent on the (Pissarjewsky and 
Levites), a., ii, 570. 

Equilibrium relations of chromates in 
solution (Sherrill, Eaton, Mer- 
rill, and Ki'ss), A. , ii, 92. 

Kinetics and catalysis of the hydrogen 
peroxide — thiosulphate reaction 
(Abel), A., ii, 26. 
of the reaction between chloric and 
hydrochloric acids ; a reaction of 
^the eighth order (Luther and 
MacDougall), A,, ii, 361. 
of the transformations of radio- 
active compounds (Guyb), A., ii, 
451. 

of successive reactions (Jablczvn- 
SKi), A., ii, 935. 

of the sulphonation reaction (Mar- 
tinsen), a., ii, 572. 

Eeactivity of undissociated electrolytes 
(Wegscheiuer), A., ii, 265. 

■ Chemical reaction, reversible, dynamic 
theory of a (Cohen and Stren- 
GERs), A., ii, 824, 934 ; (Smits 
and WiBAUT), 824, 934. 

Chemical reactions, mechanisiii of ; 
intermediate products and inter- 
mediate structures (Tiffeneau), 
A., i, 117. ^ .. 

' in a magnetic field (Bernhi), A., ii, 
756. 

Transition concentrations (Wikth), 
A., ii, 570. 

Catalysis (SiiBGLm), A., li, 29, 472 ; 
(Agree, Johnson, and Nirdun- 
GER), A., ii, 29 j (Agree), A., ii, 
169, 472, f02? ; (McCragken), 
A., ii, 672; (Schlesinger), A., ii, 
680. 


Affinity, OHi^CAL 

s^rec^hcm^fe (Brelig 
p > "aqdbFAJANS), A., Jp 68 , 

! mhet^geneous systems (Jablczyk. 
HKi), A., ii, 680.. ■ 
examination of the conception of 
hydrogen ions in (Lapwortu) 
T., 2187 ; P., 276. 
of esters and of imino- esters by aeith 
(Stieglixz), A., ii, 167. 
of imino-estera (Derby), A., i, 4 ) 5 . 
(Stieglitz), a., ii, 168. 
Catalytic actions of colloidal metals of 
the platinum group (Paal and 
Gerum ; Paal and Roth), A., 
599. 

Catalytic ester exchange 8 (KREiiAi{N), 
A., i, 120 ; ii, 1021 ; (Stritau and 
Fanto), A,, ii, 677, 1021. 
Catalytic pulsations, exciktioii aid 
regulation of, by means of .111 electric 
cuiTent (Bhedig and Wilke), 

679. _ ’ 

Catalytic reactions and photochemical 
equilibria (Vanzetti), A., ii, 915 . 
at high temperatures and pressnres 
(Ipatieff), A., ii, 26 6 , 332, 347, 
386 (Ipatieff, Jakowi^eef, and 
Rakitin), A., i, 330 ; (Ipatieff 
and Philipoff), A., i, 342. 
induced by enzymes (Agree), A., 
ii, 1022 . 

of oxidation and reduction uf un- 
saturated organic coiiipounds 
(Fokin), A., i, 311. 
of sunlight (Neuberg), A., ii, 915. 
Dissociation as measured by lowerini; 
of freezing point and by clcctricid 
conductivity ; bearing on the 
hydrate theory (Jones and 
Pearce), A., h, ik 
by absorbing substances of the 
compounds formed by basic and 
acidic dyes (Pelet-Jolivet), A., 
ii, 18. 

of a compound in a state of equili- 
brium, and a thermodynamic re- 
lation necessary to the validity of 
the law of constant proportions 
(Ruer), a., ii, 819. 
variation of the degree of, of certain 
electrolytes with temperature 
(Campetti), a., ii, 1010. 
double, of quaternary aiumooiura 
compounds (v. Braun), A., i, 

627. , ,, 

of the polyiodides of the 3 ^ 
metals and ammoinum radicles 
(Dawson), T., 1308 ; P., 

Dissociation equilibria, heterogeneoiB, 
an apparent exception to the 
theory of (Abegg), A, fij 



INDEX OF STTBJECJTS. 


1229 


4PFINITYj 

' Dissociiti^-^prtfiii^reB ; of ■ 

oxidep yoHHSTOJj), A., 358; 

(SclamiCT), A., ii, 1016.' 

of certidn oxides of cobalt, copper, 
antimony, and nickel (Foote and 
Smith), A.., ii, 847. 
of ferric oxide (Walden), A., ii, 
852. 

of solid and liquid substances, simple 
apparatus for demonstratii^ (v. 
Zawidzki), a., ii, 261. 

Energy, free, change of, accompany- 
ing the formation of some 
fused salts of the heavy metals 
(Lobenz and Fox), A., ii, 656. 
changes attending the formation 
of certain carbonates and hydr- 
oxides (Johnston), A,, ii, 812. 
internal, of dissolved substances 
{ScHTKARErF), A., ii, 462. 
potential, ofHhc elements (Ran- 
kin), A., ii, 680. 

Enzyme action, studies on (Aum- 
STRONG and Glover), A., i, 712 ; 
(H- E. and E. F. Armstrong 
and Horton), A,, i, 745. 
discussion on the mechaiiism of 
(Philoche), A., i, 712. 

Hydrolysis, theory of (Fan to and 
Stbitar), a., i, 499 ; (Stieg 
LITZ ; Agree), A., ii, 472. 
as illustrated by heats of nentralisa 
tion (Veley), a., ii, 813. 
hydrolation, and hydronatioii as de- 
terminants of the properties of 
aqueous solutions (Armstrong), 
A„ ii, 814. 

influence of salts on, and the deter- 
mination of hydration values 
(Armstrong and Grothkrs), A., 
ii, 816. 

of the glycerides, theory of the ( W eg- 
scheider), a., i, 499 ; ii, 165. 
during ester exchanges in homo- 
geneous systems (Strttar and 
Fanto), A., ii, 677, 1021 ; 
(Krkmann), a., ii, 1021. 
of salts (Rosenstiehl), A., ii, 164. 
in solution ; lecture experiment 
(Vanzetti), a., ii, 805. 
electrometric determination of tlie 
(Denham), T., 41, 
of the salts of weak acids and bases 
and its variation with temperature 
(LijndtSn), A., ii, 164. 

Hydrolytic fission of acetoxyoarb- 
oxylic acids (Rath), A., ii, 94. 

Velocity of absorption of gaseous by 
solid substances (Hantzs«h and 
WiEGNER), A., ii, 158. 


llTelbeity of catriytia roactioni; in 
- ' ■ heterogeneous sytmns (Teletoff) j 
■> ' A., ii, 95. , % 

Velocity of chemical change, deter^^- 
mination of the, by measuFemej|b' 
the gases evolved (LAMPLODGHh 
29 ; (Cain and Nicoll), P., 282 . ; ^ 
Velocity of change in solid alloysC^^. 
method for the measurement off- 
(Bengough), P., 145. 4^^ 

Velocity of esterification of ben^iOylf: 
formic acid and p-mandelic aci^i 
by means of alcoholic hydrogctt-^ 
chloride (Kailan), A.,ii, 28. 
of cinnamic and hydrocinuamic^ 
acids by means of alcoliolic hydro-f 
gen chloride (Kailan), A., ii, 27 ?:^ 
of nitrociniiamic acids by means j 
. of alcoholic hydrogen chloride r 
(Kailan), A., ii, 27. f:; 

Velocity of hydrolysis of chloroacetates,' 
bromoacetates, and a-chlorohydrin ^ 
by Mater and by alkali, and the 
influence of neutral salts on the 
reaction velocities (Senter), P., 89. 
Velocity of neutralisation at low , 
temperatures, attempt to measure 
the (Abegg and Neustadt), A., iis 
362. 

Velocity of reaction (van Laar), A.,, 
ii, 824, 934. 

Schiltz’s rule for (Arrhenius), A.y'J; 
ii, 678. 

relation between the, and the veloc-,- 
ity of stirring in non-homogene-- ^ 
ous systems (JablczynsKI), A., 
ii, 1020. 

in gases which are in a state of 
motion (Bodenstein and WoL- 
gast), a., ii, 162. 
in gases moving through heated 
vessels and the" effect of convec- 
tion and diffusion (Langmuib), 
A., ii, 1020. 

in solutions of different salts, but 
with the same ion (Van de VELDE), 
A., ii, 571. 

Velocity of chemical reactions, tem- 
perature-coctticiont of the (Trautz 
and Volkmann), A., ii, 824. _ 
Velocity of reduction of the oxides of 
bismuth, cadmium, and lead by 
carbon monoxide (Brislee), T., 4 
154. __ 4 

Velocity constants and mechanism of 
the reactions of alkyl halides with 4- 
urazoles and urazole salts (Agree ’’ 
and Shadingeu), A., ii, 163. 
Agaricio acid, constitution of, and its 
esters, potassium and anhydride 
(I^OMS and Vo*^ b % 
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ind (Nbpbb^^ j 

^^^Stinina. oIectri(»j charge of (Field 
Teague), A., ii, 118. 
lymph^and serum, action of lym- 
a^P'- phagogues on the concentration of 
(Bkavdb and Caelsox), A., ii, 310. 
^A^otobenzaldehyde, constitution of 
^^^(Helleb and Sourlis), A., i, 208. 
^A^caltnie, danger of employing 

t arsenic salts in (BREXEAr), A., ii, 
,/887 ; (Mestrezat), A., ii, 1069. 
^Agroslejnma GiiJiago, sapotoxiii and sa- 
pogenin from (Brandl), A., i, 818. 
CA^oatemmic acid from Agrostcmma 
P (Brandl), A., i, 818. 

See Atmospheric air. 

^JUpnine, synthesis of (Zelinsky and 
Stadnikoff), A., i, 607. 

WX' elimination of, by the urine (Brugsch 
and Hirsch), A., ii, 611. 

V''d^ Alanine derivatives, synthesis of 
(Abderhalden and Hirszoavski), A., 
'f i, 887. 

% ^-Alanine, a-hromo-, hydrobromide of 
.r ' (Gabriel), A., i, 181. 

Canine anhydride, nitration and 
kd acetylation of (Feanchimont and 
•' , Friedmann), A., i, 509. 
Alanyl'iS-aminobutyrio acid and its 
copper salt (Kay), A., i, 774, 
|l‘<i-A]anyldiglycylglycine{ABDEEHALDEN 
^ and Hirszowski), A.,i, 888. 
-f"d/-AIanyldiglyeylglycine {Fischer), 
A., i, 325. 

Alanylglycinimide and its hydrochloride 
(Bergell and Feiul), A., i, 141. 
rf-Alanylgiycylglycine (Fischer), A., 
i, 325. 

d^-Alanyl-7-tryptophan anhydride 
(Abderhalden and Baumann), A., 
v|.- ' i, 932. 

-d-idanyl-/-tyrofline and 3 : 5 -d /iodo - 
(Abderhalden and Hirszowski), 
A., i, 888. 

(W'Alanyl-7-tyroBine,3:5-ddodo- (Abder- 
halden and Gu(;GENnEiM), A., i, 887. 

. ‘ ^.Alanyl-d-valine and its anhydride 
f|V (Fischer and Scheibler), A., i, 958. 

from Greenland {Dreyek and 
, Ooldschmidt), A., ii, 116. 

^Albumin, synthesis of living (Latham), 
i, 709. 

of, into gelatin jellies (Moll- 
hausen), A., ii, 670. 
vanillin -hydrochloric acid as a test for 
(Rosenthaler), a., ii, 76. 
estimation in urine by Esbach’s 
method (van deb Harst), A., ii, 
.^843. \ 


Ai^u, 

amount of, in blood (Fitf&ND), A. y 
117, 512 ; -(Abderhalden), a ’ ii’ 
305. ■’ ’ 

Albamosea, pepto»es, and glycine, iso. 
lation of, from dilute aqueous 
solutions (Siegfried), A.. \ 
234. 

preparation of stable soluble com. 

pounds of hexamethylenetetramine 
silver nitrate with (Busen), A i 
712. 

Alcaptonnria, metabolism in (Abder. 

iialden and Blooh), A., ii, 54. 

Alcohol. See Ethyl alcohol. 

Alcohol, C,H]40, and its acetate and 
phenylure thane, from cyclobutybli. 
methyloarbinol (Kiiner), a i 
530. * ’ ' 

CjjHioOg, methyl ether, from cstraffok 
methyliodohydrin (Daufressje) 
A., i, 20. 

CaH^gO, and its phenylurethane and 
acid phthalic eater, from pinene 
(Henderson and Hiilbron), T 
292; P.,31. 

CifiHjgjHaO, secondary, from 5-pmene 
(Smirnoff), A., i, 278. 

• Cj^gHigO, from the substance CiaK.O 
(Tutin), T., 257. 

CioHogO, from the reduction of geraniol 
(Enklaar), a., i, 664. . 

Cii 11^0-2, from the action of magnes- 
ium methyl iodide on methyl ni- 
m ethoxy toluate (BEhal and Trp- 
FENEAU), A., i, 630. 

C14H22O2, and its acetyl derivatiTC, 
irom heerahol myrrh (v. Fried- 
richs), A., i, 97. 

C17H28O3 (or C2.5H3g04), and its acetyl 
derivative, from Griudelia resin 
(Power and Tutin), A., ii, 526. 

CjgHggO, from olive bark (Power and 
‘Tutin), T., 910; P., 118. 

Alcoholic fermentation. See Ferraeuta- 

tion. 

Alcoholometry, gravimetric ( Blondeav), 

A., ii, 990, 

Alcohols, index of refi'acHon of mixtures 
of, with water (Dorosciiewsky and 
Dvobschantschik), a., 'ii, 241, 
785. 

decomposition of, in presence ri 
metallic oxides (Ipatieff), A., iip 
472. 

decomposition of, under the catalytic 
inffeence of charcoal (braise) (Le- 
mdIne), A., i, 595. 



1231 


INDEX OF SUBJECTS. 


AlcoholB. 

niiantrtatli? WaewcliOT exHajfe 

tion A., u, 1056. 

f,nd acbon of, on frogs 

(Nazam), a., u, 973. 

Alcohols of tho allyl aeries, nae of raagnes- 
in place p^ zinc in the syn- 
thesis of (JAV 0 R 8 KY), A., i, 753. 

aromatic, new reactions of (Fosse), A., 
i, 85. 

dicyclic, with bridged linkings, for- 
mation of (Babe and Jahr), A., i, 
553. 

ditertiary, from phenanthraqtiinone 
(ZiNCKE and Tropp), A., i, 786. 

fatty, contact oxidation of (Orloff), 
A., i, 306. 

hydroaromatic, preparation of alkyl- 
oxy acetyl derivatives of (Farben^- 
fabriken vorm. F. Bayer & Co.), 
A., i, 429. 

multivalent, complex compounds of, 
with Metallic salts (Grcn and 
Bockisch), a., i, 934. 

olefinic, formation of (Gry), A., i, 
307. 


, hydea, ’^fprination \pf, under the 
^Cindnence of yeasts ^(TBiLnAX 
:• SAtJTON), A., ii, 615 , 722 
formation of, from their acida (Ml^ 
ling), A., i, 653; (Staudinqbe]| 
• A., i, 654. : 

transformation of «-hydroxy*acida&tcl 
(Guerbet), a., i, 123. i - ^ 

formation of, from primary alcoholst 
(BoUVEAULT), A., i, 117. 
formation of, from amides of ; ^ 
bromo-fatty acids (Mossler), A., i7 
133. _ r ^ 

preparation of, from aromatic eom^ 
pounds containing the group C^HI 
by oxidation >vith ozone (Spurue);? 
A., i, 423. ^ ^ 

condensation of acetonedicarboxylis 
esters with, under the influence of 
ammonia and amines (Petrenko- 
Kritschenko and Petroff), A., ^ 
564. 

action of a mixture of mercury diethyl 
and sodium on (Schorigin), A,, i, 
881. 

condensation of, with p-phenyleul^ 
diamine, /5-naphthylamine, aod iS- 
uaphthylhydrazine(RoTHENFU8SEE), 


primary, action of metallic oxides on 
(Sabatier and Mailhe), A., i, 
594, 715. 

transformation of, into aldehydes 
and hydrogen (Bouveault), A., 
i, 117. 

three new primary, from the condensa- 
tion of sodium benzyloxide with 
propyl, butyl, and isoamyl alcohols 
(Guerbet), A., i, 635. 

See also Amino-alcohols, Benzoyl- 
alkylamino- alcohols, Ghlorohydriiia, 
ati-Dialfcyl-j 8 -keto-alcohols, lodo- 
hydrins, and Keto-alcohohs. 

Aldfiharanium (v. Welsbach), A., ii, 
591 ; (Ureain), A., ii, 849. 

Aldehyde. See Acetaldehyde. 

Aldehyde, C7H]20, and ik oxime and 
semicarbazone, from cyclobutyldi- 
methylcarbinol (Kijner), A., i, 
531. 

CiiHijOa, and its derivatives, from 
ar-totrahydro-a-naphthol (Gatter- 
mann), a,, i, 30. 

Aldehyde-acids, naphtharesorcinol as a 
reagent for (Manuel and Neuberg), 
A., ii, 993. ^ 

Aldehydephenylhydrazones, action of 
nitrogen peroxide on (CiusA and 
Pestalozza), a., i, 833. 

Aldehydes and quinones, preparation of 
(Lang), A., i, 350, 

formation of, during acetic fermenta- 
tion (I^AJ^teiner), A., ii, 318. 


A., i, 52. ^ ^ 

action of phosphorus pentachloridt 
and of thionyl chloride on (Hoer- 
ing and Baum), A., i, 628; 
(Schmidt), A., i, 654. 
condensation of, with substituted rho 
daiiic acids (Andreasch), A., i' 
683. 

4:4'-bismethylhydrazinodiphenyl- 
methane for characterising (y, 
Braun), A., i, 700. 
estimation of, by the spectroscojM 
(Bruylants), a., ii, 437. 

Aldehydes, aromatic, synthesis of (GaT 
termann), a., i, 28. 
condensation of, with aminohydroxy 
acids (PuxEDBU), A., i, 286. 
condensation of, with cyclic ketone 
(AVallach, Mallison, and Mar 
T iua), A., i, 424. - 4 .. 

action of potassium cyanide ol 
(Ekeorantz and Ahlqvist), A, 
i, 992. 

formation of bases by the condense 
tion of, %ith phenyl-p -phenyl 
enediamine, and their hydrio 
chlorides (Moore and WppB 
bridge), a,, i, 686. ' - ■ 

colour reactions of, with phenols an 
various cyclic, heterocyclic, an< 
open-chain compounds (Flkig] 
A.,ii, 1078. I , 
cyclic, method of preparing (SAVi 
RiAu), A., i, 188q 
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coadensd,^ou of, with 
phenol (Lui^JAk), A., i, 416, 
;*mwting jP-nitrS*^ 

phenylhydrazones of, and their 
1 identification (Dakin), A., ii, 284. 
ajS-imsaturated, condensation reactions 
of (Meerwein), a., i, 89, 545. 

See alao^ Amino-aldehydes, Hydro- 
aromatic aldehydes, Hydroxyalde- 
hydes, Polyhydroxyaldehydes, and 
Thioaldehydes. 

y-Aldehydohnt^nrio acid and its 
oxime, aomicarbazone, and nitro. 

. phenyl hydraz one (Harries and 
Tank), A., i, 517. 

f-AldehydO'/S-j^ooctoio acid, ethyl ester 
(Harding, Haworth, and Perkin), 
T., 1968. 

S'Aldehydopropionic acid, diphenyldi- 
hydrotetrazone of (Fighter and Gug- 
genheim), A., i, 106, 
S-Aldehydopropionylphenylhydrazide, 
diphenyldihydrotetrazone,phenylhydr' 
azone of, and the jL*-bromo -derivative 
of the hydrazone (Fighter and Gug- 
^ genheim), a., i, 105. 
l-AldBhydopropionyl-jtJ-tolylhydrazide, 
;7-tolyIhydrazone and di-/?-tolyldi- 
hydrotetrazone of (Fighter and Gug- 
genheim), A., i, 106. 

'-Aldehydovaleric acid and its p-nitro- 
pheuylhydrazone (Harries and v. 
Splawa Neymann), a., i, 968. 
Udo-ketens (Staudinger and Kleyer), 
A., i, 318. 

tldol, condensation of, with rna Ionic 
acid (Riedel), A., i, 501. 

Iddozimes, new method of stndying intra- 
molecular change in (Patterson and 
McMillan), A., ii, 266. 

behaviour of, to salts at certain 
concentrations (Takeuchi), A., ii, 
613. 

marine, biological succession of mineral 
substances in(ScuRTi and Caldieri), 
A., ii, 57. 

Alimentary canal, laws of digestion and 

, . ahfiorption in the { London and Sand- 

berg ; London), A., ii, 870. 
fat-splitting in the (London and 
Wersilowa), a,, ii, 870. 
of the dog, digestion of proteins in the 
(Abderhalden, ^ndon, and Op- 
pleb), a,, ii, 514. 

of goats, gases produced in the (Boy- 
cott and Dam ANT), A., ii, 122. 

Alizarin, direct product of, from anthra- 
qninone (Badische Anilin- Soda- 
Fabbik), a., i, 191. 

Alkali bromides and chlorides, doable, 
with zinc bromide and chloride 
(Ephraim), A,, ii, 693. 


Ittali carbonates, biological method 


A^^ii, 67r 
and^V alkaline-earth carbonates 
thermochemieal dala’^of (bp p 
grand), a., ii, 256^ 
chlorates and perchlorates, electrolvf. 

prodnction of (Couleru), A. , ii 
chlorides, separation of lithium chta ’ 
from the (Kahlenberg and 
kope), A., ii, 777. ‘ 

cadmium chlorides (v. Biron anl 
Aphanassieff), a., ii, 249, 
cyanides and cyanamides (BAOisrHv 
Anilin- & Soda-Fabrik) a ^ 
964. 


, electrode. See Electrode under Electro 

chemistry, 

hydroxides containing carbonates 
volumetric estimation of, by 
ler’s method (Sorensen and 
sen), a., ii, 534. 

iodate,s and periodates, specific gravity 
and .solubility of (Barker), T. 15^ 
iodides, specific gravities of (Baytitp 
and Brink), A., ii, 377. * “ 

iridichlorides and iridiocbloridos 
(Del^pine), a., ii, 702 ; (Vtel 
A.,ii, 703. 

iridiochlorides, oxalate reduction of 
(Del^pine), a., ii, 765. 
metals, radioactivity of thc(McLENNAv 
and Kennedy), A., ii, 750, 
spectra of the (Runge), A., ii 78- 
(Ritz), a., ii, 445, ' ’ 

ultra-red emission spectra of the 
(Bergmann), a., ii, 242, 336. 
cause of the emission of the principal 
series lines of the, and the Pop 
pier effect in canal- and anode- 
rays (Fredenhagen), a., ii,'79. 
the absolute distribution of intensity 
in the continuous background of 
the spectra of the (Leder), A,, 
ii, 6. 

heat of solution of the (Rengade), 
A., ii, 155. 

solutions of, in liquid ammonia 
(Rufp and Zedner), A., ii, 585. 
alloys of, with mercury (Smith), 
a., ii, 38. • 

polyiodides of, chemical dissociation 
of (Dawson), 'T., 1308; 

181. 


electrolytic disseciation of (Daw- 
son and Jackson), T., 2063; 
P., 213, 

separation of, electrolytically (Gold- 
BAUM and Smith), A., ii, 1072. 
nitrates, spontaneous crystallisation of 
solutions of (Jones), T., 1739; 
P.,196. 
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^iali nitrat^ donWe, with nitjratea ofc 
the (jerio^i ttetela CWthoubgi^SS 

formatii® of (Rrjt- 
gade), 156. . 
silicates (^OBBip), A., ii, 103, 492. 
jiw^j/sulphides, action of methyl sul- 
phate on (Stbecker), A., i, 386. 
thioantimonates (Donk), A., ii, 763, 
859. 


trithionates and tetrathionates (Mac- 
kenzie and Makshall), T., 1726 ; 
E, 199. 

Alkaline-earth' carbonates yid alkali 
carbonates, thermochemical data 
of (DE Foucrand), a., ii, 256. 
influence of addition of chloride on 
the reaction between carbon . 
nitrogen, and (Kuhlinu and 
Berkholb), a., i, 143. 
cyanides and cyanamides (Badische 
Anilin- Soda-Fabrik), A., i, 
964. 


iodides, specific gravities of (Baxter 
and Brink), A., ii, 377. 
metals, preparation of (t. Kugelgen), 
A., ii, 379. 

preparation of colloidal amorphous 
forms of crystalline and soluble 
salts of (v. Weimarn), A., ii, 
842. 


oxides, crystallisation of, from their 
nitrates (Brugelmann), A., ii, 842. 
salts, anomalous modifications of the 
band spectra of, in the magnetic 
field (Dupoue), A., ii, 138. 
colloidal and gelatinous (Nkt:berg 
and Rewald), A., ii, 495. 

Alkaline earths, alloys of, with mercury 
(Smith), A., ii, 38. 

estimation of, in manures and soils 
(Foerster), A., ii, 1072, 
estimation of, in waters (Blacker and 
Jacoby), A., ii, 897. 

Alkalinity, determination of, by electro- 
chemical means (Lange), A., ii, 534. 

Alkalis, action of, on sodium alkyl 
thiosulphates (Price and Taviss), 
T., 1396, 1403 ; P., 179, 185. 
action of, on sodium ethyl thiosulphate 
(Gutman n), A., i, 497. 
compounds Avith mercuric cyanide 
(Hofmann and Wagner), A., i, 
514. 

separation of magnesium from the 
(Gooch and Eddy), A., ii, 632. 

Alkaloid, C 2 oHj^ 04 N, and its additive 
salts, from Chinese Corydalia tubers 
(Makoshi), a., i, 825. 

Alkaloids, affinity of certain, for hydro- 
chloric acid (Veley), T,, 2114; P,, 
234. , , 


iUhaloids, ^uchona. See Cinchona^ 
f "" of Corydalis. See Ooiydalis. . 

of Ni^lla (Keller), A., i, 283, -V' 

^trychuoa. See Strychnos. ■ 

reaction of, Avith sodium hypobromitav 
(Dehn and Scott), A., i, 780. 
addition of broraoacetonitrile to (vi^ 
Braun), A., i, 676. . 

* and artificial antitoxins, supposed^ 
antidotes to (Doblencourt), A. 

721. 

and iron, double salts of {Scholtz)J 
A., i, 202. 

reactions of (Reichaed), A., ii, 643. K 
estimation of, by means of picrolonio ' 
acid (Matthes and Rammstedt), ^ 
A,, ii, 75. 'I 

estimation of total, in cinchona barks 
(Cohen), A., ii, 996. 
estimation of total, in coca leaves (DB 
Jong), A., ii, 440; (Greshopf)," 
A., ii, 441. s ^ 

Alkyl argenticyanides, heats of com- 
bustion of (Gdillemard), a., i.- 
719. 

haloids, interaction of, with aluminium 
(Spencer and Wallace), T., 
1829 ; P., 194. 

action of amorphous arsenic on 
(Auger), A., i, 13. 
direct interaction of, Atith magnesium 
(Spencer and Crewdson), T.,^ 
1821; R, 194. 'I 

iodides, effect of heat on (Kahan), . 
T., 132. 

nitrates, reduction of, to nitrites in; 
alkaline solution (Gutmakn), A., i, 
597. 

sodium compounds and syntheses 
therewith (Schorigin), A., i, 881, 
886 . 

sodium thiosulphates, action of alkalis 
on (Price and Twiss), T,, 1395, 
1403 ; P., 179, 185. 

Alkylamines, formation of, in nerve 
degeneration (BauepO, A., ii, 717. 
Alkylammoacetals (Paal and van 
Gember), A., i, 511. 

Alkylamino alkyl p-aminobenzoates, pre- 
paration of (Merck), A., i, 266. 
benzoates, preparation of (Farbwerke 
voRM. Meis^r, Lucius, & Brun- 
ing), a., i, *6. 

2-Alkylan.ilopyTiiies (Michaelis, 
Mielecke, and Lutze), A., i, 61. , 

iS-Alkylcinnamic acids (Rupe and) 
Busolt), a., i, 23; Schroeter and 
Buchholz), A., i, 169. 

Alkylene fflyool-oblorohydrin etbers, 
See Glycol-chlorohydrin ethers. 
Alkylgaanidine salts (Majima), A., i, 
228. 
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idisof, . conden^aticm of^ 

1- a^t(^l4te.^^(MAJZ]U 
AYASKl), A., V^3. vv 

7lc;/(^]iexaii-2^oiie<l'CarbozyUa 

esters, inflaenee of tlio alkyl. 
Ip^aps on the synthesis and degrada* 
of (Kotz, Bieber, Hesse, and 
Schwarz), A., i, 24. 

^T'AIkylketoximes (SotiEiBER), A., i,> 
763 ; (Scheiber and Brandt), A., i, 

^Aliylozy*gTOUpB, displacement of, in 
” V the benzene nucleus by hydrogen 
^ (Semmler), a., i, 557. 

‘ A'Alkylqninollnes (Blaise and Maibe), 
A., i, 566. 

‘fAjkylBnlphine ^^rbromides and per- 
• ; iodides (Tinkler), T., 1611 ; P., 191. 
S^Alkylthiolbenzolc acids [alkylthiosali- 
■ cylic acids) ^ preparation of (Farb- 
;f/ werke torm. Meistee, Lucius, & 
ri-f^BRUNlNO), A., i, 797. 
fAJkyl vinyl ketones, reactions of 
'' (Maire), a., i, 247 \ (Blaise and 
Maire), A., i, 390. 

' * fixation of amines on the ethylenic 
' ^ linking of (Blaise and Maire), 
A., i, 398. 

fixation of aromatic amines on (Blaise 
«gtd Maire), A., i, 566.^ 

: action of nitrogen-containing reagents 
on the carbonyl group of (Maire), 
A., i, 290. / 

fAllantoin, the importance of, in uric 
' acid metabolism (Wiechowski), A., 
n, U9. 

AUophane, ratio of alumina and silica in 
(Stremme), a., ii, 1041. 
Alloporphyrinand its salts and anhydride 
(WiLLSTATTER and Pfannenstiel), 
A., i, 198. 

Alloxanyltetramethyl-z/i-phenylenedi- 
amine (Sachs and Appenzelleu), A., 

: i, 187. 

Alloys of metals which form nitrides, 

. preparation of (Beck), A., ii, 837. 
electrical conductivity of,' and their 
temperature coefficients (Guertler), 
A., ii, 557 ; (Rudolfi), A., ii, 923. 

diagrams and microscopy of 
(Friedrich), A., ii, 1045. 

;< binary, correction of the ideal melting- 
f‘. point curves of (ilAZZOXXO), A., ii, 
^ 660. 

?'^:/inethod for the measurement of rate of 
' " change in solid (Benoouch), P., 145. 

hardness of (Saposhnikoff), A., ii, 
V 60a 

optical method for determining the 
relative hardness of contiguous 
structural elements of (Cigler), A., 
i i ii, 593. 



analysis of v,(Hi^ii(S^A;, u, ijoe- 
(SCHtJEMANN apd SctiARFRNBER'ii\’ 
A., ii, 537 ; (Schurmann aii2 
Arnold), A., ii, 898. ^ 

planimetric analysis of (BENGour.n) 
P., 146 ; (Huntington andDEscn) 

estimation of lead in (Elbop.ke anrl 
Warren), A., ii, 735. 

Allyl alcphol, ^ruodo-, and its acetate 
(Lespieau), A., i, 496. 

Allylamine, action of nitrous acid on 
(Henry), A., i, 81. 

Ally lamiuo acetal and its dciivatiTes 
(Paal and yan Gember), A., i, sip 

Aliylazoimide and its dibromide and 
diazoamino-compound (Forster and 
Fierz), T., 1174 ; 143. 

l-i|/ -Allyl- 3:4' catechol methylene ether. 
Sec ij/ Safrole. 

3-i^'-Allyi-o-creaol and its methyl ether 
(Behal and.TiFFENEAU), A., i, 63o. 

Allylhippuric acid (Si)RENSEN), A i 
981. ' ’ 

3-Allylhydantoin (Bailey and J{as- 
dolph), a., i, 741. 

a-Allyluaphthalene and its iodohydrin 
(Tiffeneau and Daudel), A., i, 972. 

Allylthiocarbamide, reaction of, with 
acetyl chloride (Dixon and Taylor) 
T., 22. 

Allylthiocarbimide, action of, oiLethyl 
sodiomalonate (Rtjhemann), T., 625. 

Almond, globulin from the. See under 
Globulin. 

Almond extracts, colorimetric estimation 
of benzaldehyde in (Woodman end 
Lyford), a., ii, 1079. 

Almond tree, gum of the (Huerre), A., 
i, 606, 

Almis glutimm, alcohols and resinous 
acids in the varnish from the leaves 
of (H. and A. V. Euler), A., i, 39, 

Aloesol, a complex phenol from aloes, 
and ^^^rachloro- and its acetyl deriva- 
tive (Leger), A., i, 40, 980, 

Aloisiite, a new hydrosilicate from the 
tufa of Fort Portal, Uganda (Co- 
lomba), A., ii, 956. 

Alumina. See Aluminium oxide. 

Aluminium, the chief inorganic element 
in a proteaceous tree, and the occur- 
rence of aluminium succinate in 
trees of this species (Smitb), A., ii, 
885. 

in the potential series (van Deven'TER 
and VAN Lummel), A., ii, 12, 558; 
(van Laak), a., ii, 248, 558. 
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iluminluittf wi^ 



iluoly 

ip«to10?^KSTON and Ellis), iy 

% 840. * 

action of, on silica and boron tri- 
oxide (Weston and Ellis), A., ii, 
385. V- 

Aluminium 'allo/s (Gwyer), A., ii, 281 
with calcinm (Doi^ski), A., ii, 279, 
with copper, electrolytic corrosion of 
(Rowland), A,, ii, 381. 
with silicon (Fraenkel), A., ii, 592. 
with tin, hardness of (Saposrnikoff), 
A., ii, 600. 

with zinc, hardness of (Saposii- 
nikoff), a., ii, 284. 

Alnminium ’^eomponnda with manganese 
(GiNDRicHs), A., ii, 857. 

Alomininm boride (Biltz), A., ii, 763. 
bromide, preparation of, and its latent 
heat of fusion (Kablukoff), A., ii, 
499. 

carbide (Weston and Ellis), A., ii, 
849. 

formation of (Pring),T., 2103; P., 
240. 

chloride, new catalytic effect of 
' (Budtker), a., i, 621. 
hydroxide, amphoteric character of 
(Wood), T., 417 ; R, 15. 
colloidal, coagulation of, by electro- 
lytes (Kawamura), A., ii, 949. 
raercui'i-iodide (Duboin), A., ii, 598. 
oxide {ahimi7ha)y fibre- like, and its 
surface actions (Wislicenus\ A., 
ii, 261. 

catalytic power of (Senderess), A., 
ii, 166, 

and silica, precipitation of gelatinous 
mixtures of, and their relation to 
allophane, halloysite, and mont- 
raorillonite (Stremme), A. , ii, 
1041. 

iron, and phosphoric acid, estima- 
tion of, in presence of each other 
(Cooksey), A., ii, 987. 
and silica, estimation of, in iron 
ores (Timby), A., ii, 533. 
iron phosphates, utilisation of native 
(Schroder), A., ii, 500. 
silicates (Ulffers), A., ii, 592. 
potassium silicates (Weyberg), A., ii, 
697. 

vanadium siUcides (Manchot and 
Fischer), A., ii, 46. 
sulphate, compound of, with guanidine 
sulphate (Fereaeoschi), A., i, 720. 
sulphide and iron sulphide, probable 
existence of a compound of (Dm), 


. inm titahide i (HIaj^chot ^ 
g^lOHTEE), A., ii, 

f luiikiaiiauin and iron A^i^itatijat. 
analysis of the (NoYE», BraT, ai^ 

• Spear), A., ii, 538. 

Alveolar air, tension of carbon dioxi^i^ 
in, during chloroform narcosis (Cot^^ 
ling WOOD and BtrswELL), A., iv'49“^ 
tension of carbon dioxide in, during 
exercise (Collingwood and 
well), a., ii, 49. '■ 

Alypine, colour test for (Lemaire), 
ii, 784. 

Amalgams. See Mercury alloys. i- ^ 
A'inanita PhaZloides, poisons of (Abel ttn(S^ 
Ford), A., ii, 1061. 

Amarine, resolution of the im inazole rirfg^ 
in {Fischer and Prause), A., i, 219^ 
Amidaae, occurrence and action of© 
(Effront), A,, i, 491. \ 

Amides, molecular complexity of, ii^ 
various solvents (Meldrttm andl 
Turner), T., 876 ; P., 98. 
influence of, on protein metabolisnr^ 
(Friedlander), A., ii, 514. r'yS 
of higher fatty acids, compounds 
with chloral (Sulzberger), A,, 

900. 

acid, action of beer yeast on (Effront)/. 
A., i, 491. -y 

value of, ill Carnivora (Voltz andy 

Yakuwa), a,, ii, 207. 

JV-mcthylol co mpou uds of ( E iNHOREf^ 
Feibelmann, Gottler, HaiI^ 
BURGER, and Sprongerts), a., iM. 
608. , 

aromatic, of the higher fatty aciis^; 
interaction ofdiazo-aalts with (SuL^p 
rkrgkr), a., i, 483. /yS, 

diphcnylated acid, preparation of, bjy 
the action of diphenylcarbamide 
acids (Herzog and Hancu), A., a,y 
268. ' ;.:;i 

halogenated acid, action of phosphomSVt 
pentachloride on (Steinkopf, Ben»- > 
DEK, Grunupp, and Kirchhoff), 
A.,i, 961. 

plant, nutritive value of (Schume), 
A., ii, 960. 

Amidea, thio-. See Thioamides, 
Amidines, the chemistry of the (YouNGj.a 
and Dunstan), T., 1052 ; 136. y: 

Amine, and its liydrochloiide,^ 

and platinichloride, from pinencvf 
(Henderson and Hbilbbon), T.® 
293; P., 31, 

C 18 H 23 O 4 N, from the reduction of 
methylvauilliuoxirae (Rugheimbr 
and Schon), A., i, 154. ^ 

Amines, reaction of, with alkyl vinyl 
ketones (Blaise and Mairb), , Ai.i 
i, 398. 
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"actioii of^^n cmnamylideneacetie 
aod:^ metlijl ester (Risdkl^ • 
t §36. 

I&ieraction of, with 2:3:5-triiiitro-4- 
acetylaminophcnol (Meldola aod 
" Hay), T., 1669 ; P.', 197. 
combination of, with benzilic acid (t. 

Liebig), A. , i, 646. 
and ammonia, separation of, by means 
of boiling absolute alcohol (Bek- 
THEAUME), A., ii, 742. 

SjuineB, aromatic, reaction of, with 
glyoxal sodium hydrogen sulphite 
(Hinsberg), a., i, 453. 
action of halogens on, and their use 
in the synthesis of certain dyes 
(OsTROGOVicH and Silbermann), 
A.,i, 373. 

reaction of, with sodium hypobromite 
(Dbhn and Scott), A., i, 780. 
reauction of, in presence of nickel 
oxide (Ipatieff), A. , i, 332. 
fixation of, on alkyl vinyl ketones 
(Blaise and Maire), A., i, 566. 
aromatic primary, condensation of 
chloral with ( Wheeler, Dickson, 
Jordan, and Miller), A., i, 332. 
phenyl derivatives of (Goldberg 
and Sissoeff), A., i, 17. 
aromatic secondary, action of formalde- 
hyde on (v. Braun), A., i, 684. 
aromatic tertiary, addition of bromo- 
acetoui title to (v. Braun), A., i, 
676 . 

fatty, afiinity constants of, as deter- 
mined by the aid of methyl-orange 
(Veley), 661 ; P., .50. 
primary, reaction of, with 4-nitro- 
acetylanthranil (Bogert and 
Klaber), a., i, 466. 
compounds of, with cobalti nitrites 
(CuNNiNGH.AM and Perkin), R, 
212 . 

racemic, resolution of, by means of 
camphoramic acids (Fretlon), A., 
i, 827. 

tertiary, as reagents for distinguishing 
between enolic and ketonie deriva- 
tives (Michael and Smith), A., i, 
943. 

See also Bases. 

Amiuoacetals and ami no -aldehydes 

(WoHL), A., i, 46. 

Al^o-acid, C 34 H;{ 309 N, and its methyl 
eater and salts, fromaconine (Schulze), 

A., i, 561. 

Aralno-acida, syntheses of (Sorensen 
and Andersen), A., i, 649, 675. 
action of carbon disulphide on (Kor- 
ner), A., i, 509.- 

decomposition of, by BaeiUiis prokus 
mloaris (Nawiaskt), A., ii, 614. 


Amino-aci^'* reduction of, to 
f A. , i, 322 

^ A., ’ ii 
in meat extracts {HiCEoj, A., ii^ 

in uriue^uringpregn^cy (vanLj£ ’ 

sum), A., ii, 715. 

fate of, in the dog (Friedmann \ a 
ii, 205; ■’ 

new compounds of, with amninai, 
(Bergell and Feigl), A. i ijif 
396. , ’ 

derivatives of, applicable for synthetical 
purposes (Gabriel), A,, i, 18 ]_ 
racemic. See Racemic amino-aci^ 
Amino -acids, halogen (Wheeler sh-i 
Clatp), a., i, 897, 981. 
a- Amino -acids, hydrocyclic (Skita ar-i 
Levi), A., i, 884. 

Amino -alcohol, C 12 HJ 9 O 2 N, and jj 

benzoyl derivative, from estraeole 
iodohydrin and dimethylamin,. 

(Daufresne), a., i, 19. 

C 14 H 20 O 2 N, from_ estragole iodohydrin 
and diethylamino (Daufresne) a 
i, 20. * ’’ 

CifiHigOgN, from the action of nitrous 

acid on di-p-methoxydianiinostilbrop 

(Fischer and Prause), A., i, 220. 

and its salts and tlidr 
acetyl derivatives, from at-onine 
(Schulze), ’A., i, 561. 
and its benzoate hydrocliloride and 
pheny lure thane hydrochloride, from 
the reduction of ethyl jS-diethyl- 
aminoethyl ketone (BlaL'^e and 
Maire), A., i, 898. 
Amino-alcohols, formation of (Dai’- 
fresne), A., i, 19; (Fourneau 
and TiFFE.NEAu), A., i, 163; 
(Farbwerke vorm. Mfistek, 
Lucius, & Bruning), A., i, 167; 
(Riedel), A., i, 250, 956. 
preparation of acyl derivatives of 
(Farbwerke vorm. Meistep., 
Lucius, & Brunin{;), A., i, 167, 
169, 176. 

Amino- aldehydes and aminoaeetik 
(WoHL), A., i, 46. 
and amino-ketones of tlie aroin&lir 
series, relation between tlie absorp- 
tion spectra and clieriiical constitu- 
tion of (Baly and Massdkn), T,, 
2108; P., 235. 

reduction of amino-acids to(NEFBERc.), 
A., i, 322. 

Aminoalkyl esters, relation between 
chemical constitution and physio- 
logical action in certain substituted 
(Pyman), T., 1793 ; P., 208, 
acylated, preparation of (Riedel), A., 
1,769. 
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^iiiocaTl>oz 7 lie aqids, a|^l 7 conatants^ 
of, as determine by tite add of methfMi 
orange rP.,,60. rf,|f 

^ino-cointfbi^llf, acltioii on chlord^ - 
methyf ^phate (Houbex and Ak- 
nold), a., b 

[unphoteiic, union of carbon dioxide 
with (SlEorRiED and Neumann ; 
Siegfeied and Liebermann), A., 
i, 379. ; 

f aromatic, action of sulphites on i 
(BUCHBEER and Seyde), A., i, 455. 
See -also under the parent Substance. 

Amiao-gTonpa, acids as accelerators in 
the acetylation of (Smith and Okton), 
T., 1242 ; P., 132. 

N-Amino-groups in heterocyclic com* 
pounds (Bulow and Klemann), A., 
i, 54. I 

A-AminoWterocyclic compounds (Fuan- j 
ZKN and Scheuermann), A., i, 293. 

Aminohydroxy-acids, synthesis of 
(Sorensen and Andersen), A., i, 649. i 
condensation of, with aromatic alde- 
hydes (PUXEDDU), A., i, 286. 

j6' Amino -a-liydrozy- acids, preparation 

of esters of (Les ^tahlissements 
Poulenc FRhREs k Ernest Foi;kn- 
EAu), A., i, 937. 

Amino-ketones and amino -aldehydes, 
relation between the absorption 
■ spectra and chemical constitution of 
(Baly and Marsden), T,, 2108; 
P., 235. , 

acid properties of (Rabe, Schneider, 
and Braasoh), A. , i, 361. 
transformations of (Gabriel and 
Lieck), a., i, 464. 

^-Amino-ketones, preparation of (Kohn), 
a., i, 829. 

S -Amino-ketones (Gabriel), A., i, 648. 

«-Amino-ke tones (Gabriel and Colman), 
A., i, 649. 

Amino-lactones from diacetone alcohol 
(Kohn), A., i, 819. 

a-Amino-nitriles, synthesis of'(ZELiN- 
SKV*and Stadnikoff), A., i, 770. 

Amino-oximes, negatiye substituted 
(Steinropf and Benedek), A., i, 
1012. 

hrominated (Steinkopf and GeIIn- 
upp), A., i, 966. 

Ammonia, synthesis of (Woltereck), 
A., i, 400; u, 174- 

catalytic synthesis of, from its elements 
(Brunel and Woog), A., ii, 34 ; 
(WoltereCk), a., ii,l74. 
production of, by bacteria (Berghaits), 
a., ii, 41S. 

chemical action of radium emanation 
on (Cameron and Ramsay), T,, 984 ; 
P., 132. 


^ApunOttia, electrical conduct^Hty -ir 
^ containing zme , sulph^j 

water, and (SHUMAKOFF>,Ai^, a, 

L .liquid, boiling point of (Franhui^v 
A., ii, 34. . ; . 

contact oxidation of (ORiiOFF), A., ii^ 
582.^ 

the unimolecular course of the decom- 
position of, by the silent discharge 
(Le Blanc and Davies), A., S, 
653 ; (PoHL ; Le Blanc), A., ii, 819^ 
temperature of dissociation of (Wofr 
tereck), A., ii, 820. 
distillation of, in presence of mag-^ 
nesium or calcium salts (Kobbr). 
A., ii, 893. : 

apparatus for the quantitative distilla- 
tion of (Kober), a., ii, 776. 

I equilibrium of, under pressure (Jost), 

! A., ii, 362, 761 ; (Haber and Le 

j Kossignol), a., ii, 362, 819. 

action of, on phosphorus (STOCK and 
Johannsen), a., ii, 583. 
action of, on phosphorus chloronitride 
(Besson and Rosset), A., ii, 583. 
iiiicrobiochemical formation of, in soil 
(Perotti), a., ii, 124. 
and metals, formation of compounds 
between (Kraus), A., ii, 486. 
and urea, Spiro’s and Folin’s methods 
of estimating (IIowe and Hawk), ; 
A.,ii, 426. 

estimation of, in urine ‘(Malfattj),V 
A., ii, 531 ; (Steel and Gies), 
ii, 776 ; (RoNcnhsE), A., ii, 983, 
nitrates, and nitrites, estimation of, in > 
sea water (Ringer and Klingen)/’ 
A., ii, 320. 

estimation of, in water (RoNCHkSE), 
A.,ii, 320. 

and amines, separation of, by means •* 
of boiling absolute alcohol (Ber-’; 
theaume), a. , ii, 742, ■ f 

Ammonium amalgam (Smith), A., ii, 38. 
demonstration of the formation of, hw 
electrolysis of ammonium chloride 
(Sohroeder), A.,ii, 270. 

Ammonium bases, problem of the asym- 
metric synthesis of (E. and 0. Wede- 
kind), A., i, 258. 

1 ^-Atnmonium bases, constitution of 
(Gadamer; Kuntze), A., i, 322, 
Ammonium compounds, optically active, v 
effect of constitution on the 5 
rotatory power of (Jones and": 
Hill), T., 295 ; P., 28. | 

resolution of, by means of tartaric'^- 
acid (Jones), A., i, 257. 4 

dependence of the velocity gf ’ 
racemisation of, on the nature of 
the anion (E. and 0. Wedekinil 
and Paschke), A., i, 334.. -< ' 
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^^^ edianijBn the aatoracemi^^toi^ 
(WspEKiNDand Paschke), A., " 

l^uatfflTiary, double dissociation of 
(v. Bbatjn), a., i, 627. 

Amm aninm salts, Cain's theory of 
, (Hantzsch), A,, i, 1021. 
quaternary, state of, in solution 
r (Wedekind and Paschke), A., i, 
722. 

, experiment with, on soils (Ehren- 
^ beeg), a., ii, 60, 1068. 

£ calcium cyanamide, and sodium 
nitrate, mammal exjjeniiients with 
Wagner, Hamann, and Mun- 
f ’ ZINGER), A., ii, 622. 

^min nTiinm rhodium bromide and 
, chloride (Gutbier and Huttling- 
er), A., ii, 200. 

^chloride [ml avivioniac), preparation 
ofpure{HiNRicHSEx), A., ii, 494. 
^ vaponr pressure of ( J o h n S(Rv ) , A . , ii , 
157 ; (VAX Laar), A., ii, 353, 

. 669 (Abegg), A., ii, 466, 812. 

mercuric chloride, and water at 80°, 
in equilibrium (MfiEiiBURG), A., 

1 ; ii, 676. 

and dimereuriammonium chloride, 
double, dissociation of, by water 
1 (Gaudechox), a., ii, 188. 

influence of, on the solubility of 
? barium carbonate, and vice versa 

(Kern or, D’Agostixo, and Pel- 
legrino), a., ii, 568. 
mercuric chloride {ichite precipitate)-, 
reactions of (Schmidt and 
Krauss), a., i, 139. 
acidimetric assay of (Rctp and Leh- 
MAXfi), A., ii, 70. 

j chromate, dichromate, and trichrom- 
ate, slow decomjiosition of, by heat 
(Ball), P., 136. 

bichromate, decomposition of, by heat 
£ (Hooton), P., 27. 
chromates, double (Grocer), A., ii, 


f Manure,. ' 

calcium " sulphate, dodhte. See Ain 
monium ayngenite. 

■copper calcium sulphate (U’Assl A 
ii, 690. ‘ ’ 

manganous sulphates (Lang), A,, 1^350 
jpcrsulphate, electrolytic production cf 
(Consortium fur Eleexe? 
CHEMisoHE Industrie), a i-; 
690. 

action of, on metals (TuruentineI 
A., ii, 104; (Levi, MiGLioEisi’ 
and Ercolini), A., ii, 581. ’ 

and sodium peroxide, reaction Iq. 
tween (Kempf and Oehleb^ A 
ii, 764. 

oxidation of the ammonia in (Levi 
and Migliorini), A., ii, 835 . 
use of, in the separation of ian. 
ganese from copper in acid solu- 
tions (Gottschalk), a., ii, 433 . 
thioanlimonate (Donk), A., ii 763 . 

Ammonium cyauate and carbamide 
isomerism of (Patterson and Mc^ 
Millan), T., 1050 ; P., 135. 
thiocyanate and thiocarbamide, iso- 
merism of (Patterson and Me. 
Millan), T., 1049 ; P., 135. 
hydrolysis of aqueous solutions of, 
in presence of metallic hydroxides 
(Guossmann), a., i, 512. 

Ammonium radicles, chemical dissocia- 
tion of polyiodides of (DawsokI 
T„ 1308 ; P., 181. 
electrolytic dissociation of polyiodidts 
of (Dawson and Jackson), T., 
2063 ; P., 213. 

Ammonium syngenite (D’Ans), A., ii, 
182. 

Amorphous, colloidal, and crystalline 
states (v. Weimarn), A., ii, 90. 

Amygdalin (Rosexthalek), A., i, 197. 
hydrolysis of, by emulsin (Auld), T,, 
1251, 1276 ; P., 97, 181 ; (Feist), 


690. A. , i, 437, 903 ; (Rosentealer), 

viwriodate, 8 Jx^eiflc gravity and solu- A., i, 817. 

■ bility of (Barber), T., 17. Amyl alcohol, recovery of, from the 

molybdate, hydrolysis of, in presence acid liquors obtained in the Gerber 

of iodates and iodides (Moody), A., process (Richmond), A., i, 495. 

ii, 197. oxidation of, by a contact process 

cero- and lanthaiio-molybdates (Bar- (Orloff), A., i, 306. 

bieri), a., ii, 595 . ^Amyl alcohol, sulphur derivatives of, 

phosphomolybdate, variations in tbe and their optical activity (Hid 

composition of (Cuesneau), A., ii, ditch), T., 1619 ; P., 195. 

427. Amyl alcohol. See also Dimcthylcthyl- 

nitrate, utilisation of nitrogc.’ in the caibinoL , 

form of (Pfeiffer, IIepxe?., and isoAmjl arsenite (Lang, Macoy, aid 
I'rank), a., ii, 980. Gobtner), T., 1367 ; P., 150. 

^ < v: V - 
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.o]jipoun 4 op^tfii m^esium meflir; 

iodide {^WWmNoFf), A., i, 616.\: 

Amyl nitrite, effect of, on red blood 
coii’'i5Scles(SLAVTT), A., ii, 767. 
Amylainine> pr;ej»ration of (Chemischb 
-\VKiiKJ: voB^. Heinrich Bye), A., 

uJimylaminoaceta^ilnd its derivativas 
♦ (Paal and van Gember), A., i, 

511. ' . , . 

Amylafifl, physicochemical investigation 
^of (PhilochE), a., i, 712 ; ii, 470. 
af jiaucreatic juice, action of, and its 
activation by gastric juice (Bi erky), 
A., ii, 306. 

of resting barley {Ford and Gtjthkie), 
A., ii, 218. 

uwAmyBrfcblorosilicane (Melzek), A., 
i, 967. 

Amylene alcohol. See AB-Penten-5-al. 
ozonide (HakkJes and Haefener), 
A., i, 846. 

Amylglycwol and its triacetate (Reif), 
A, i, 847. 

Amyloid degeneration, the chemistry of 
(Hakssen), a., ii, 968. 
a-Amyloxystyrene (Tiffeneau), A., i, 
19. 

l- Amy lpiperidine, 7 -araino- and its 
additive salts, carbamide, phenyl - 
carbamide, and oxamide (Blaise and 
Maiee), a., i, 398. 

a-Amyrin, identity of, with ilicyl alcohol 
(JuNGPLEisCH and Leroux), a,, i, 

_ 1000 ._ 

cinnamic ester of (Windaus and 
Welsch), a., i, 903. 

Anaemia, experimental, blood formation 
in spleen and liver in (v. Domaeds), 
A.,ii, 509. 

AnsestheBia, increase in osmotic concen- 
tration of the blood during (Carl- 
son and Luckhardt), A., ii, 304. 
ether. See Ethyl ether anaesthesia. 
Aneeithetics, local, colour test for 
(Lemaire), a., ii, 784. 

Analysis, isolation of traces of mineral 
substances from saline mixtures in 

(MbillIsee), a., ii, 62. 

innKirtance of hygroscopy in (Reich- 
ard), A., ii, 891. 

destruction of organic substances in 
(Kerbosch), a., ii, 981. 
replacement of liydrogen sulphide in 
(Donate),, A., ii, 730. 
use of borax, Ac., beads in (Lutz), 
A., ii, 226. 

addition of indigo in titrations with 
methyl- or ethyl-ortinge (Luther), 
A., ii, 62.,,..> , 


Undy «i$f absorption ^ulba for .Use ' 
botti^ containing st^c|Srd 1 
tions, (Pozzi-tedtJ^^ A*,- 
729. ' ■ 

new form of potash bulb for (Hu.iK 

p.j 182. •; ’ 

apparatus fortesting burettes, pipette 
and mercury measuring tubeSi, 
Spindler), a., ii, 625. 
gas-generating apparatus for use ,ii^ 
(Muller), A., ii, 129. ^ 

apparatus for estimations involvii^^ 
distillation (Moroan and Coo;^^ 
A.,ii, 424. ' 

use of certain organic acids aiid acic^ 
anhydrides for the standardisation^ 
of acid and alkali solutions (pHELpa|^ 
and Weed), A., ii, 730. , 

comparison between succinic aeid^ 
arsenious oxide, and .silver chloride^^ 
for the standardisation 'of solution^ 
(Phelps and Weed), A., ii, 730, 
preparation of alcoholic potassium ^ 
hydroxide solution and apparatus 
for storing the same (Scholl), 
ii, 425. , 

Analysis, adsorption. Sec Adsorption 
analysis. 

new capillaiy and capillary -analytical 
investigations (Goppelsroedeb)/* 
A., ii, 529. . .4 

centrifugal qualitative (Jansen), A^ 

chemical, microehemical, and mienffl 
scopic, use of chloral alcoholat^ 
chloral hydrate, and bromal hydrate 
solutions in (Schaer), A., ii, 62, 
electrolytic (Clas.sen), A., ii, 226, 432, | 
529 ; (Fischer), A., ii, 226;.; 
(Foekster), A., ii, 322, 629 
(Perkin), A. , ii, 432. 
use of the filtering crucible 
(Gooch and BeyerX A., ii, 529, 
rapid, of metals (Sand), T., 1572 jI 
P., 189. i- 

microchemical (Schoorl), A., ii, 432," 
777 ; (Bolland), A., ii, 1080. 
organic, soda-lime apparatus for 
(Dennstedt), A., ii, 225. 
organic elementary, new experiences 
in the simplified method of 
(Dennstedt), A., ii, 321. 
of organic compounds (Dennstedt' 
and Hassler), A., ii, 984. 
qualitative, rapid method of (Pol-; 
lard), a., ii, 1069. " 

of the common elements (Notes, 
Bray, and Spear), A., ii, 538.1’ 
of metals of the second group, 
without using hydrogen sulphidtfl 
or ammonium sUlplude (Selya- 
Tici), A., ii, 322.^ 
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AmalwiH/ qualitative of group HI. 
# (Caeon and Eaqpst), a. , li, 630 i^ 

P " li» of sodium dioxide in (CaeONs 
and iUijtmT), A., iiy 630 ; (Cal-, 
hake), A., li, 635. 

feduantitative, use of sodium peroxide 
P in (Fake), sA., ii, 628. 

I refractometiic, of organic mixtures 
r {Betthien and Hennickk), A., ii, 
72 ; (Sundvik), A., ii, 990. 
I'liipectruin. See under Photochemistry. 
f'thennBl, quartz protecting tubes in 
(ScHOEN), A., ii, 1015. 

; volumetric, preparation of normal 
; ' hydrochloric acid (Rebenstokff), 

A., ii, 221. 

titration of permanganate in presence 
: of hydrochloric acid (Haerison 

‘ and Perkin}, A., ii, 228. 

use of sodinm hyposulphite in 
(BoLLEkdach), A., ii, 229. 
use of thiosulphuric acid in (Caso- 
lari). A., ii, 173, 222. 

Anethole, synthesis of (BEhal and 
Tiefeneau), a., i, 260, 
methyl iodohydriu (Tiffeneau), A., 
i, 165. 

Anglesite, barytes, and celestine, arti- 
ficial reproduction of, and isomorphous 
mixtures of these substances (Gau- 
beet), a., ii, 38. 

Angocopalolic acid and a- and /3- 
^ A^ocopaloreeens from Angola copal 
|■(T8CHIKCII and Rackwitz), A., i, 
96. 

Anhydride, C. 2 iH.yOj, from agaricic 
anhydride ('fiioAls and Yooelsano)? 
A., i, 5. 

Anhydrides of «- amino -A'- carboxylic 
acids and of a- amino-acids (LEUCny 
and Geiger), A., i, 541. 
of monobasic acids, action of zinc allyl 
iodide on (Saytzeff), A., i, 73. 
acid, mixed organic, new method of 
preparing (Bougault), A., i, 791. 
colour reactions during the hydro- 
lysis of (Stobbb), A., i, 985. 
ester, of saturated dibasic acids (Mol), 
A., i, 76. 

See also Dicarboxylic anhydrides. 
Anhydrobisphenacyl amine and its 
nitrate and benzylidene derivative 
(Gabriel aud Liegk), A., i, 465. 
AiAydrobraziliiiic acid, synthesis of 
(Perkin and Robinson), T., 489 ; 
P., 54. 

Anhydro-aa'-dimethylbydrophthalide 
(Mermoi) and Simonis), A., i, 342. 
Inhydroglutaric acid, ctliyl ester 
(Mol), a., i, 77. ' 

Anhydrohseniatie acid, esters (Eustee), 
A., i, 303. I 


Anhydrobydjewydiliy^ acid 
I'pita sal» (Buepel), A,, ® 

;^A]diydrelinaTie ^ehol ud its acetate 
and benzoate (Klobb), A., i, 904. ^ 

Anhydrometliylen«citrylBaU<^Iic 
quinine salts (Santi), A,, i, 451. ' 

Anhydio-a-naphthaquinoneresorciiioi. 

See Brazanquinono, 2-hydroxy-. 

Anhydro-oxalic ac^L, ethyl ester (Mori 

, A., i, 76, ' _ ^ 

Anhydro-ozymethylenediphosphoric 

acid, decomposition of, by phytas« 
(Suzuki, Yoshimura, and Takai. 
SHi), A., i, 235. 

salts, occurrence of, in plank (Suzi’ri 
aud Yoshimura), A., ii, 124 . 
calcium magnesium salt. See Thy tin 

Anhydro->S'-pheiietyl-3:3'-dtnitTopli4. ’ 

azothionium (Smiles and Hilditch^ 
T., 150. 

Auhydrorhapontigeniu (Hesse), A ii 
419. ■’ ’ 

Anhydrofluccinic acid, ethyl ester (Mori 
A., i, 76. ’’ 

Anil,, ch loro-. Seep-Benzoquinone, icim- 
chloro-. 

hydrochloro*. See Quinol, tciroMm-. 

Anilhaematie acid and its methyl ester 
(Kuster), a., i, 304. 

Anilides, formation of, from haizhydr- 
oxamic acid (PoNZio and GiovErri) 
A., i, 726. 

jj-tolnidides, and a-naphthalides of 
normal fatty acids, melting pointy 
of (Robertson), T,, 1033 • P 
120 . 

of certain poly basic aliphatic and aro- 
matic acids, nitration of Y-acyl com- 
pounds of (Tingle and Blaxck), 
A., i, 778, 893. 

Anilides, halogenated, preparation of 
(Manning and di Donato), A., i, 826. 
-Anilides, acid anilides, and anilo-acids 
(Meyer), A,, i, 25. 

Aniline and its derivatives, nitration of 
(Tingle and Blanck), A,, i, 778; 
(Wi'iT and Witte), A., i, 874. 
action of, on benzoylbenzoic acids 
(Meyer), A,, i, 25. 
action of dichloroaeetic acid on {v. 

Osteomisslensky), a., i, 82,888, 
and its homologues, action of dichloro- 
acetic acid on (Heller and Lbypes), 
A., i, 216. 

formaldehyde, and sodium hyposal- 
phite, interaction of (Gesellschaft 
FUR CHEMISCHB InDUSTBIS IK 
Basel), A., i, 151. 
and its homologues, action of glfoxy*.*® 
acid and of diacetylglyoxylic acid 
on (V. OsTBOmisslensky), A-, >» 

889 . 
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imline, acid^; 

indiiliiaa iwm (BAOQVlfectr),, A., V 
825.' —>'V . 

jvcetyl deriv^ve. See Acetanilide, 

calciaiad^^ative (JEBi)MANNaiid VAN i 

pxA SmissKn), a., ii, 588. | 

(ii-o-substituted, preparation of mono- 
acetyl derivatives of (Smith and | 
.Okton), T., 1249; P., 1S2. I 

picrate (Suida), A., i, 523. 
and o-nitro- (Vcgkon and Eviktjx), 

A., ii, eai. 

OT-nitro- (Gibson), T., 2100; P,, 
242. 

stypbnate, m-nitro- (Gibson), T, , 
2100 ; P., 241. 

Aniline, 2:6-dtbromo-, preparation of 
(Obton and Pearson), T., 735. 
2;5-dtchlorO', reactivity of diazo-salts 
of (Rohneh), a., i, 482. 
chlorouitro-, new (v. Ostromisslbn- 
sKV), A., i, 868. 

2:6'dtiodo-, and 2:3:6- and 2:4:5-in- 
iodo- (Korner and BelAsio), A,, i, 

7/9- 

w-^ro-, action of bromine or of sodium 
liyixjbromite on, and some of its 
halogen derivatives (Korner and 
CONtARDl), A., i, 523. 
iodination of (Korner and Bel a si o), 
A., i, 778. 

p-nitro', chlorination of (FLUiiscHEiii), 
T., 1772; P., 211, 

, 0 - and jp-nitro', melting points of mix- 
tures of (Tingle and Rolker), A., 
i, 974. 

0 -, m-, and p-nitro-, melting point 
curves of binary mixtures of, and 
a new method of determining the 
composition of such mixtures 
(Tingle ami Rolkeb), A., i, 408. 
solubility of, in alcohol (Tingle and 
^Eolker), a., i, 974. 
reactions of, with phenylcarbiraide 
(Michael and Cobb), A., i, 949. 
synthesis of piperazine and pyrrole 
derivatives from (Borsghe and 
Titsingh), a., i, 103. 
mercuiy salts of (Jackson and 
Peakes), A., i, 623. 

2:4;6-^nnitro- (Witt and Witte), A., 

^ i, 875. 

Anilme-blaek, constitution of (Maiis- 
i)EN), A., i, 226. 

Anlliae coburs, absorption of light in 
solutions of, from the standpoint of 
optical resonance (Kalandek), A., ii, 
139, 

Anilines, bromo-, substitnted, orientation 
of a series of (Hlih), A., i, 2.56. 
xcmiiw; 2 


AnfUne-^JStdphonle Mid h {^pha^iU 
i. ' CK^), amides of (Gelmo)^.", i, 
Anilinoacetal (Wohl aiid^XKGE), 
ij 17. ^ 

y-Anilinoscetoacetio* acid, a-eyandj 
ethyl ester, and its hydroclil<^« 
(Benary), A., i, 601. ‘ 
Anilinoaoeto-^-hydroxyanUide, jn-hydil 
oxy-, and its hydrochloride (HTlrt& 
berg), a., i, 453. 

An^ohenzoxazole and its acetyl deriv^^ 
tive (Young and Dtinstan), T., lOS?^ 
P., 136. 1 

Aailinodihydrohenzoxazole. See s-M 
phenylcarbamide, 

iY-Anilinodiliydropheiiazuie, 1 :3-<iinitr^ 
7i7-it^mitro- (Leemann and Gran^? 
M.GUGIN), A., i, 478. . V5 

4-Anilino^plienyl, S-aniino-, and its 
derivatives (Dziu rzyn.sk i), A., i, 698* 
iS-Anilinoetliyl ethyl ketone and its 
semicarhazonc and phenylcarbamide 
(Blaise and Maire), A., i, 566. ' 

i3 Anilinoethyl propyl ketone and its 
phenylcarbamide (Blaise and Maire), 
A.ji, 586. 

3- Anilino 6 -h ydroxyphenylwonaph tha- 
phenazouiam chloride (KEUimANN 
and Brunel), A., i, 579. 

4- Aniliuo-l-indoxylhenzeae (Frieda 
lander and Schuloff), A., i, 675. 

Aniliuomethylcarhinol and its hydro- 
chloride and piciafce (FARBWERByj 
voRM. Meister, Lucius, k Bru^ 
ing), A,, i, 413, 

Anlllnomethylenehomophthalic acid, 
ethyl ester (Dieckmann and Meiser), 
A.,i, 895. 

s Anilinophenosafranine, yihcnylated, 
synthesis of, and- its additive salts 
(Barbier and Sisley), A., i, 64. 
AaiUnoq^uLnoline, nitro- and nitroamino* 
derivatives and their additive salts and 
acetyl derivatives (Meigen, Garbs, 
Merkelbach, and Wiciiern), A., i, 
580. 

3-Amlinotoluene, 4-nitro- (Borsche, 
Witte, and Botiie), A., i, 367, 
6'AnUinO'3'0 and -/J-toluidinopyrimid 
ines (Johnson, Storey, and McCoL' 
lum), a., i, 888. 

6-Amlino-2'p4olyl-4-methylpyrunidin« 

(Johnson, Storey, and McCollum), 
A.,i, 888. 

Anilinotriphenylamine and ^-am i no- and 
p-chloro- and their acetyl derivatives, 
and;?-nitro- (Gamb.\rjan), A., i, lOlSs 
Anilo-ocids, acid anilides, and i^'-anilid^^ 
(Meyer), A., i, 25. \ 

if-Anilopyrine, d-nitroso-, aud its liydro- 
chloride (MiCHAELis and MieLbckb); 
A., i, 61. 

m 
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ej^leD-snyisiMl athdies of 

a, 669 ; 

' TA2SI, Bufi^LiA, and Japfelli),*' 
; A., ii,870. 

: inosita in’ (Rosekbe&ger), A.^ u, 
873. 

eatimation of lactic acid in (Jeru- 
SALEM), A., ii, 905. 

^inetabolistn. See under Metabolism. 

tissues. See Tissues, 
pbdnuill^ effects of yariations in 
inorganic salts and reaction on 
(Moore, Koaf, and Knowles); 
768. 

^"origin and destiny of cholesterol in 
E;' ^ob£e and Gaedneb), A., ii, 

|.v nncleic ^ids in (Schmiedebeeg), A., 
|V i, 70. 

protein synthesis in (Henriques), A., 
#; ii, 207. 

f. ‘growing, calcium foods in (Aron and 
Sebauer), a., ii, 208; (Aron and 
Frese), a., ii. 405 ; (Orgler), A., 
^ ii, 606, 872. 

Anions. See under Electrochemistry. 
Anisaldazine, viscosity of (Bose and 
■ ■ CoNRAr), A., ii, 258; (Bose), A., ii, 

^ J017. 



S^^.ft'Ditro-g. 


Aii^r snlpbbtt^do and r, 

Anisylacotonailne, tsoniirow- (Pon^iq 
and Giovetti), A., i, 835. ' 

Y-Anisylbutyric aeid, a-hydroxy- 
;3-iodo-a7-rfthydroxy*, lactone of 
(Bougault), a., i, 539. 

Aidsylchloroisopropyl aloobol, prei^. 
tioij of (Fournbau and TiffeneahI 
A., i, 163. 

jB-Anisylcinnamic acidly stereoisnmeric 
and their esters and salts (Stoermer 
and Friderici), A., i, 179. 

7*Anisylt^crotonic acid, a-hydroxv^ 
IBougatjlt), a., i, 269, 539. ^ 

a- Anisylethylamine and its saltsi (Busch 
and liERFHELM), A., i, 153. 

Anisylidene chloride (Schmidt) A t 
654. 

AnisyUdeueacetoue hydrochlorides 
(Francesooni and Cdsmano) a L 
803. ■’ ^ 

Anisylideneaoetyl-l-naphthol. gee 

Methoxybenzylideneacetyl-l-naph- 

p-Anisylideneaminodimethylanilineand 

its hydrochlorides (Moore and Gale) 
A., i, 369. 


Anisaldehyde hydrogen j^^rsulphide 
- (Brdnner and Vuilleumier), A., i, 
f 900. 

I^Aniaio acid {p-metkoxybenzoic axid), 
hromoamyl ester (Merck), A., i, 419. 
p-Anisic acid, chloroimino- and imino-, 
esters (Hilfert), A,, i, 831. 
o-Aniflldine, 8-nitro-, and its acetyl 
derivative (Blanksma), A., i, 978. . 
p-AniBidinesnlphonic acid, chloro-, 
azo- derivative of (Aktien-Gerell- 
SCHAFT fur ANILIN-FABRIKATION), 
gA-j i, 1023. 

Anisine, resolution of the im inazole ring 
' in (Fischer and Prause), A., i, 219. 
Anisein, alkylation of (Irvine and 
McNicoll), T., 1605 ; P., 191. 
Anisole, sulphiuation of (Smiles and 
>: Le Rossignol), T., 755. 

A^sole, M-bromoc^mitro-, oj-chloro^i' 
I; V nitro-, and oj-rf^nitro-, and its 
phenylhydrazine salt (Ponzio and 
.Chaerier), a., i, 522. 

2-cyano-, nitro- and nitroamino-de- 
rivatives of (Blanksma), A.,i, 271. 
K3- and 4-nitro-2-pyano-, and 4:6-di- 
■ nitro-2-cyano- (Blanksma), A., i, 


Anisylideneanlline liydrochloride (Popr 
and I'leming), T., 1916. 

AniBylidenecmnamylideneacetone aii(j 
its hydrochlorides and hromides 
(Fhancesconi and Cusmako), A L 
802.^ « 

Anisylidenemethylbydrazine, benzoyl 
derivative of (Michaeiis and 
Hadanck), a., i, 1020. 
Anisylidene -o-naph^ylamine and its 
hydrochloride (PoFE and FiEMiNe), 

. T,, 1916. 

Anisylidenepyruvic acid{BouGAUL|),A., 

iodo-lactone from (Bougault), A., i, 
539. 

l-AniByl’2-methyIb enziminazoleSjO-, m-, 
and p-f 4:7-dinitro-6-hydroxy, and 
their salts and derivatives (Meldola 
and Hat), T., 1674. 

jS-o-Aniayl-a-methrIcinnamic acidz, 
stereoisomeric (Stoermer and Frio- 
ERici), A., i, 181. 

Anisylmethylltirazan, chloro- (Wieukd 
and Semper), A.,i, 108. 

jS-Anisyl-a-mettyl-^-phenylliydrMiylie 
acid, ethyl ester (Stoeemer and 


v ; 978. 

IldBolesnlpliittie actd, preparation of 
(Enoevknagel and Kbnneb), A., i, 


Friderici), A., i. 181. 
Anisylisooxaline, isonitroso-, and ite 
benzoyl and methyl derivatives (Wik* 
LAND and Semper), A., i, 109. 
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1 Amsylpi] 

( K 0 BN 1 0^. 

(Bosch 4]WlSOTft«Lil)|:A;., 1, 15s:^f; 
^nig ylanlphoaii ^imd Ls Rosain^ 

kol), T., 7B5. 

v-Anisylvaiwi^aoiA* /S-iodo-y-hydroxy-, 
lactouB of (Bougault), a., i, 538. 
Aiiisyl'' See al^ Methoxyphenyl-. 
Inode. See under Electrochemistry. 
Inode rayi. See under Photochemistry. 
Innual General Meeting, T. , 763 ; P. , 81. 
Uthocyaaina, formation and chemistry 
of (V. PoRTHBUd and Scholl), A., i, 
905. 

Inthophyllite from Canada (Evans and 
Bancroft), A., ii, 604. 

Lntl|pa> skeletal substances in 
(I^nbr), a., ii, 517. 
tho^^nic Btlbatance of the skeletal 
tissues of (MdRNER), A., ii, 310. 
Inthraceue from rheiii (Oestbkle and 
Tj’sza), a., i, 905. 

oxidation of (Law and Perkin), T., 
^7 ; P., 195. 

reduction of, in presence of nickel 
oxide (IrATiETP, Jakowleff, and 
Rakitin), a., i, 330. 
derivatives, new synthesis of (v. 
Liebig), A., i, '727. 
preparation of, from a-dianthraquin- 
onyl (Scholl), A., i, 428. 
complex, preparation of (Badische 
Anilin- & Soda-Fabrik , A., i, 
999. 

containing nitrogen, preparation of 
(Farbenfabhiken vorm. F. 
Bayes & Co.), A., i,‘ 699, 1010. 
4-Aiitliraceneazo-l-aatliramine (Pisov- 
scHi), A., i, 481. 

Anthrachrysone, amino- derivatives 
(Farbwerke voRM. Meister, Lucius, 

& Bruning), a., i, 192. 
Ll-^thradUmine and its salts and 
diacdtyl derivative (Pisovscm), A i 
481. ^ > 

Inikraflavic acid, rfwhloro-, and its 
diacetate and dibenzoate (Wedekind 
& Co.), A., i, 192. 

L'Anthramine and its derivatives (Pisov- 
scHi), A., i, 481. 

Uthranil, preparation of (Kalle & Co.), 
A., i, 786, 828. 

con^tution of, and its nitrosoamiue 
(Heller and Notzel), A., i, 267. 
mthr^lic acid {o-ammohcnzoic add)^ 
characteristic reaction of (Pawlew- 
,SKr), A.i i, 638. 
picrates of (Suida), A., i, 523. 
tnthranllio acid, bmcine and cinchonine 
salts, and their optical activity 
(fliLDlTCH), T„ 1390; p., 186. 


acid, 3«hydr<«y.1%d ifcd 
fcrhyatoehloride (KEitBia);" A., i 284 ® 

. Anthraquinone, direct produ<^ c^alf^iAri^ 
from (Badischb Aniun^ A SodA^? 
Fabrik), A., i, 191. ' i 

antimony pentaehloride (Meyer), 

1, 731. y 

derivatives, colour and affinity -fei 
nmrdants of (Heller), A.,^^ 

confining nitrogen, preparation ^^ 
(barbenfabbiken vorm. 
Bayer & Co.), A., i, 456. 
Anth^quinoue, ehloroamino-derira^^ 
tives, and their iV-acyl derivativefci 
preparation of (Badihche ANinifi^ 
A Soda-Fabrik), a., i, 994. 
l:2-t7?.hvdroxy-. See Alizarin. Cl 
l;4-rfzhydroxy-. See Quinizarin. 

1 : 6- and 1 hydroxy-, preparation of 
(H EDEKIND & Co.), A., i, 661. 
l;8-rffhydroxy-. See Chrysazin. 
2:6-c?ihydroxy-. See Anthraflavic 
acid. 

^Whydroxy-, monomethyl ether, from 
Moriiuia citrifolia (Oesterle and 
Tisza), A., ii, 527. 

1:2:5 -^rihydmxy-. See Anthrarufin,;' 

hydroxy. ) 

l:2:8-^?’ihydroxy-. See Chrysazin^ 
hydroxy-. ^ s- 

l:3:5:7-A:Crahydroxy-, See Anthnil 
chrysone. / :% 

thio-derivatives (Farbwerke voiat3 
Meister, Lucius, & Bruning). A; - 
i, 192. ^ 

Anthraqninonecarboxylic acid, j8-chlorti- ' 
(Heller and Schulke), A., i, 995. 1 
Anthraquinonesulphonic acid, cerinm- 
salt (Erdmann and Nieszytka), A 
i, 622. 'r 

Anthraquinonesulphonic acid, 
hydroxy-, preparation of (WedekinIq^ 

& Co.), A., i, 661 . 

Anthraquiuone-a-sulphonic acid and its : 
derivatives, replacement of a sulphonic 
group by hydroxyl in (Farben* 
fabrikenvorm. F. Bayer&Co.) a 
i, 807, ' 

Anthraquinone-S- and-S-sulphonio acids/ 

1 -hydroxy-, preparation of (Farben- 
FARRIKEN VORM. F. BAYEE & CO ) 

A., i, 807. 

Anthraquinones, researches on thn^ 
(Bentley and Weizmann) T., 435 j| 
P., 52. ^ 

Anthraquinonyl-l-quinoline and - 1:0 
diquinoline (Farbwerke yob 
Meister, Lucius, & Bruning), 
i, 365. ' ^ 
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{BaDD 90I{E 4KXUK- , & SOPA,^/ 
i^AB&^, A:v i, 994/ - ^ I 
^^thrandBo, hydroxy-, and its triacetyl 
pP^erivative, preparation of(FARBWERKE 
ft voEM. Mkister, liUcius, & Bruning), 
rA.;i, 807. 

^eAnthnumfLndUulphoiiic acid, t^zamino-, 
preparation of (FAKBENRARRrKEN 
voBM. F. Bayer & Co.), A., i, 
808. 

j7-<^ibromo-, preparation of (Fabbbn- 
FABRIKEN, VORM. F. BaYBR & Co.), 
A,, 1,808. 

Antbrozanic acid, preparation of (Kalle 
.. & Co.X A., i, 421, 646. 

‘ Anti- amylase, semm containing (Ges- 
I}: SARD and Wolff), A,, i, 379. 
fMiitiaris toxicaria^ resin from (Windaus 
andWELSCH), A., i, 903. 

Anticatalase, can the existence of an, 
be demonstrated? (de Waele and 
“ - ■ Vandevelde), A., i, 491 ; (Battelli 
and Stern), A., i, 589. 

gAntiferments and enzymes (Jacoby), A., 
i, 286 ; ii, 743. 

Antimonic acid. See under Antimony. 

Antimony, the electro- analytical deposi- 
tion of (Sand), T., 1572; P., 
189. 

the ultimate rays of (de Gramont), 
-A.,ii, .645. 

BO-called amorphous (Cohen and 
Olie), A., ii, 198. 

Antimony compounds, oxidised, analysis 
of (Jacobsohn), a., ii, 989. 
with chlorine and sulphur (Tayerne), 
a., ii, 198. 

Antimony alloys with bismuth, hardness 
of (Saposhnikoff), a., ii, 600. 
with cadmium and with iron (Kdr- 
NAKOFF and Konst antinoff), A., 
ii, 390. 

with calcium (Donski), A., ii, 280. 
with cobalt (Lewkonja), A., Li, 853. 
with lead, estimation of ai-seJiic in 
(Howard), A., ii, 429. 

Antimony trichloride as ionising solvent 
(Klemensiewtcz), A., ii, 1043, 

; chlorofluoride (Rdff, Stageer, and 
Graf), A., ii, 585. 

' pewittfluoride, compound of, with 
nitrosyl fluoride (Ruff, Stavber, 
and Graf), A., ii, 584. 

Anhydride, heat of formation of (Stock 
and Wrede), A., ii, 257. 
decomposition of (Stock, Eche- 
ANDiA, and Voigt), A., ii, 503. 
iodide-so^hur (Auger), A., i, 242. 

dissociation pressure of 
aifd Smith), A., ii, 847. 


1 .^ InJ nydrochloric acid 

(Kolb ahd A., 59 J" 

Thioantimonio : acid, alkali 
(Done), A-. ii, 763, 859. 

Antimony selenide, and arsenic and bi< 
ninth selenides, compounds of, 
silver selenide (P^labon) a • 
587. s 

sulphate, compounds of, with metallj 
sulphates (Gutmann), A., ii, 503 ^ 
sulphide, purity and volatiiitv 
(Youtz), a., ii, 780, 
jtiewtasulphide, rapid preparation nf 
(Sartorius), a., ii, 859. 

Antimony organic compounds (KAr* 
MANN), A., i, 1031. 

Antimony, arsenic, and phosplionis 
microchemical detection of trae^ 
of (Sjollema), a., ii, 224. 
arsenic, and tin, microchemical analv- 
sis of (Schoorl), a., ii, 777 . ^ 

estimation of, electrolytically (Sckeen- 
Cohen), A., ii, 636. ’ 

estimation of, volumetrically (Kolb 
and Formhals), A., ii, G 86 . 
estimation of, in alloys and slam 
(Namias), a., ii, 326. ^ 

and arsenic, iodometric eslxmation of 
in presence of copper (HeathI a ’ 
ii, 784. ■’ 

Antipyrine {l-p}ienyl-2\':i~dhnetkyl^-p^. 
azolonc) arsenate and phosphate (Au- 
eouy), a., i, 370. 

S-Antipyrine, 1-m-amino-, 1-p dmtniao-, 
p-bromo-, 4'':4-d2bTomo-, d-broino-m- 
nitro-, 7R-nitro-, 1-p-dmitro-, 4-iiitra.. 
p-hromo-, and their derivatives 
(Michaelis and Stiegler), A., i, 
212 . 

Aplysia pumiaia^ spectroscopic and 
chemical behaviour of the pi^ent 
secretion of (Paladino), A., ii, 53; 

Apo-. See under the substance to which 
apo is affixed. 

Apocynin {acelovaniilone), isolation and 
constitution of, and its denvatives 
(Finnemore), T., 1513 ; P., 171. 
new synthesis of, and its benzoyl de- 
rivative (Finnemore), T., 1520; 
P., 171. 

Apocynol and its benzoyl derivative 
(Finnemore), T., 1521 ; P., 171. 

Apocynum cannetbinvm, constituents of 
(Finnemore), T., 1513; P., 171. 

Appendicitis, microchemical ehang® 
occurring in (Williams), A., iis 
1057. 

Apples, effect of temperature on tes 
respiration of (Morse), A., ii, 61 

Arahinoie, oxidation of (Net), At, 1 , 5. 
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^ArabilW^ 

jnc^rcf 

]-j3. ' 

Arabinose-o-u^^^y^^Mne 

clairb), A., i; 4014. ^ 

/-Arabooio Mid, alkaloidal salts (Ksf), 
A., i, 6. 

Arbutin and some of its deriTativea 
coBBidered with regard to their 
rotatory po^eer and their hydrolysis 
by j einulsin (BooRiiUELOT and 
H^RISSEY), A., i, 356. 
aud quinol, differentiation between 
(t EM AIRE), A., ii, 3'28. 
detection of, in plants (Fichtenholz), 
A., ii, 995. 

Arc and Arc light. See under Electro- 
chemistry. 

Arc spectra. See under Photochemistry. 

Arecaidine, synthesis of, and its consti- 
tution (WoHL and Johnson), A., i, 
49 ; (Meyer), A., i, 202. 

Arecaidinealdehy de ( 1 - methyl- - 

hydropyridine- Z-aldehyde ) ( Won l 

aud Grossk), A., i, 49. 
and its oxime, hydrochlorides of 
(WoHL and Johnson), A., i, 49. 

Arecoline, synthesis of, and its additive 
salts, and its constitution (Wohl and 
Johnson), A., i, 49; (Meyer), A,, i, 
201 

Argentite from Colorado (van Horn), 
A., ii, 603, 

Arginine, histidine, and lysine, amount 
of, in the hydrolytic products of 
various animal tissues (Wareman), 
A.,ii,209. 

experiments on the decomposition of 
(Acrermann), a., i, 774. 

Algol, estimation of tartaric acid in 
(Pozzi-Escot), a., ii, 740. 

Argon in radioactive zirconium minerals 
(v. Antbopoff), a., ii, 943. 
{Separation of, from air by means of 
calcium carbide (Fischer ' and 
Ringe), a., ii, 688. 
refractive index and dispersion of light 
in (Burton), A., ii, 545. 
and helium, thermal conductivity of 
mixtures of (Wachsmuth), A., ii, 
351. 

helium, and tftmogpheric air, magnetic 
behaviour of, in relation to oxygen 
(Tanzler), a., ii, 162. 
liquid, products of the arc and spark 
electric discharge in (Fischer and 
Imovici), A., ii, 1034. 
genesis of ions by collision of {wsitive 
and negative ions in (Gill and 
Pidduck), A., ii, 798. 

Irgyrodito, an old occurrence of, at 
Freiberg (Kolbeck), A., ii, 703. 


,io oompoimda, ioii^tuuL of, fn>Q|& 
pf: faydroMoemtic compoiu^ ; 
and (3otz), A. , i, 173. - ^ 

V discontinuous cathode luminesoenei^; 
spectra of some (FiscHSR), A., 

909, i 

calculation of the thermal constants ^ 
(Redgroye), a. , ii, 812. .-?"4 

polymorphic modifications of (yM 
OST HO MISS LENSKY), A., i, 868. . 
solid, and the' correspojiding hexai>. 
hydro-compounds, mutual solubility^ 
of (Mascarelt.t and PEsrALOZ2A),n 
A., i, 527. 

Aromatic substances, degradation of, id 
the human organism (Blum), A., iij 
1052. 

Arrow poison, Munchi, and strephanthih 
(Mines), A., ii, 522. 

Arsanilic acid. See under Arsenic. 

Arsenic, the ultimate rays of (de 
Gramont), A., ii, 645. 
metallic, polymeric forms of (ERDMANjff 
and Reprert), A., ii, 584. 
yellow (Linck), a., ii, 176; (Erd- 
mann), A., ii, 275. = ^ 

and platinum, and arsenic and bis- 
muth, freezing-point diagrams of 
the binary systems (Friedrich and 
Leroux), a., ii, 300. 
sublimation of (Jonkek), A., ii, 1033. 
removal of, from liquids and gases 
(Chemische Fabrik Greesheim- 
Elektron), A., ii, 686. 
and arsenic chloride, action of, on 
cobalt (Ducelliez), A., ii, 853. 
and trypanosomes (Pyman and Rey- 
nolds), T., 1180; P., 143; (Bab- 
ko vve life, Pyman, and Remfry), 

T., 1893 ; P., 229. _ 
mechanism of the action of, on trypa- 
nosomes in the organ iara (Jacoby 
and Schutze), A., ii, 771, 973. 
action of, on autolysia (Hess and 
Saxl), a., ii, 968. 

in wines from vines which have been 
treated with arsenical washes 
(Bretrau), A, . ii, 887 ; (Mestrezat), 
a., ii, 1069. 

Arsenic alloys with cobalt, freeziug- 
poiiit curve of (Friedrich), A., ii, 387. 

Arsenic ^n’chloride, action of, on nickel 
(VinouRoux), A., ii, 856. 
ammoniacal (Besson and Rosset); 
A., ii, 68G. ; 

pentoHuoride, compound of, with 
nitrosyl fluoride (Ruff, StaubeR, 
and Graf), A,, ii, 584. 

^rihydride (arsine), action of, on solu*. 
tions of halogens, halogen acida^i 
and other oxidising agents (Rech^ 
LEjBEN and Lockemann), a, ii, 17^^^ 
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Bpi~^gfLl^*yBfegcteiarT XobKBMXSi^/J 

M^’ffiTicfKAiiB^^ ? ' 

^' decomposition of (Stock, .Eohe* 

Ht AiTDiAj and Voigt), A., ii, 488. 

^ estimation of, io gaseous mixtnres 
(Rkcklebek and Lockemann), 
A.,U, 221. ■ . 

ftjreenious hydroxide, amphoteric char- 
acter of (Wooil), T., 412 ; P., 15. 
iodido-sulphiir (Auger), A., i, 242. 
oxide {arseniws anhydride)^ action 
#of organo-magiiesium com- 
ponnds on (Sa(;hs and Kak- 
TOROWIOZ), A,, i, lOSl. 
is, introduced into the organism, 
eliminated unchanged or as 
arsenic acid ? (Tonegutii), A., 
ii, 214, 

sulphide, colloidal, coagulation of, 
by barium chloride (Duclaux), 

> A., ii, 942. 

Arsenic acid, hydrates of (Auger), 

A., ii, 489. 

ATsenioua acid, theory and practice 
of the iodomctric estimation of 
(Washbur,x), a,, i, 36:1. 
physiological action of (Salkowski), 

> A., ii, 973. 

esters (Lang, Mackey, and Gokt- 
mek), T., 1364 ; P., 150. 

Arsenites, action of, on thiosulphon- 
ates (Gutmann), A., i, 972. 
ijBeuic selenide and antimony and bis- 
muth selenides, compounda of, with 
silver selenide (P^labon), A., ii, 587. 
sulphates, compounds of, with calcium, 
lead, and potassium sulphates 
. (Kuhl), A., ii, 36. 

‘ telluride (Pj^labon), A., ii, 687. 

Irsenic organic compounds (Pyman 

• and Reynolds), T., 1180 ; P., 143; 

' (Bakrowglief, Pymax, and Rem- 
fry), T., 1893 ; P., 229 ; (MORGAN 
and MiCkletiiwait), T., 2U4 ; P., 
268; (Auger), A., i, 13, 516 ; 
(0. and H. Adler), A,, i, 492; 
(Miuhaelib), a., i, 590; (Ber- 
theim), a., i, 590, 591 ; (Benda 
and Kahn), A., i, 592 ; (Dehn and 
V7lLLiAMft), A., i, 721; (Kura- 
torium der Georg & Franziska 
Speyerschen Studienstiftung), 

' A., i, 747; (Benda), A., i, 747 ; 
(Blumbnthal and Herschmann), 
A., i, 878. 

Arsinio acids, aromatic (Pyman and 
Reynolds), T., 1180; P., 143; 
(Benda), A., i, 747. 

ArMnie acl^, aromatic (Ptman and 

. Fj^NOiDS), T., 1180 ; P., 143. 


' cliff,' PYJ tfAli, ^^Remfry} j ' 

1893 ; P4 229r-;-; ^. 
primaiT ” aromatic (0. and R. 
Adler), A.,i, 492.' 

Arsanilio acid 

acid), acyl derivatives of (Kup^. 
tobium der Georg k Fiujfz^j.^ 
Speyerschen Studiesstif- 
tung), a., i, 591. 
homologues and derivatives of 
(Benda and Kahn), A., i, mi 
Atoxyl, stability of (Yakimoff), A.ji 
492. 

diazo-reaction of (Covelli), r 
1000. 

action of, in the organism {Igebs- 
heimee), a., ii, 1061. 

Cacodylic acid, iciraiodo-, and its 
sodium salt (Auger), A., i, 14, 
Atsines, reactions of (Dehn, )Vil 
cox, and Williams), A., i, 720. 
Arsenic, micro-chemical reactions of, 
applicable to medico-legal investiga- 
tions (Denig1?s), A., ii, 1070. 
mercurous. nitrate as a mierocheiiiiesl 
reagent for (DENiobs), A., ii, 1070. 
antimony, and tin, microcliemical 
analysis of (Schoorl), A., ii, 717. 
antimony, and phosphorus, micro- 
chemical detection of traces ol 
(Sjoilbma), A., ii, 224. 
detection of, by means of mercuric 
chloride solution (Lochmann), A., 
ii, 532. 

detection of, by means of the Marsh 
apparatus (Struve), A„ ii, 131. 
detection of traces of, in various sub- 
stances, and the sensibility of the 
usual methods (Nieuwund), A., 
ii, 896. * 

detection of, in fabrics (Behre), a,, 
ii, 533. 

detection of, in sodium fluorrie by 
means of the Gutzeit and Pliiekigei 
reaction and the Marsh apparatus 
(VAN Ryn), a., ii, 224. 
detection of, in sulphur (Brand), A., 
ii, 532. ^ , 

detection of, in urin^fSALKOWJiKi), 
A., ii, 734. ^ 

estimation of (Jannascr and ««• 
MANN), A., ii, 430. , 

estimation of, by the Gutzeit method 
(Sanger and Black), A., W;. 

and antimony, iodometne . 

of, in presence of copper (HBAIb;. 

estiraatioiYof, in antimony leadalbfs 
(Howard), A., ii, 429. 
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Arsenie pl^f^ ^ jgTOUpr allotroplc 
jnodififlatidwS elements of tke 

(LiNCK), A., ii, 178, 373 ; (Erdmann), 

Arseflions acid and oomponndB and 
’Awenitea. See under Arsenic. 

ArsenO'paraiLncleic acid, iron salt, and 
arsenioos acid, behaviour of, in the 
organisin (Salkowski), A., ii, 973. 

ArsinC’ See Arsenic ^rihydride. 

Arsooic acids. See under Arsenic. 

Artemisin, new reduction products of 
(Bbrtolo), a., i, 660. 

Aryl halides, interaction of, with 
magnesiuin (SpBNCftJR and SxoKESJ, 

T., 68., 

Arylasoacetoacetic acids, ethyl esters, 
acylhydrazones of, and their conversion 
into derivatives of 4-ary lazo- 3-methyl- 
S-pyrazolones with an acid radicle 
attach^ to the primary nitrogen 
atom mOLOW and Schaub), A., i, 
704. t 

4'Arylazo-3-methyl-5-pyrazoloneB, de- 
rivatives of, with an acid radicle 
attached to the primary nitrogen 
atom, formation of, from ethyl aryl- 
azoacetoacetateacylhydrazonea ( Bulow 
andSoHAUB), A., i, 704. 

;3-Aiylcinnainic acids, stercoisomeric 
(Stoekmee and Friderici), A., i, 
179. . 

Aiylsulphon-ethenylamidines and thio- 
acetanudes, action of alkyl haloids on 
(Tbogee and Lindner), A., i, 633. 

Aiylsnlphonylbenzidines and their 
diazonium salts (Morgan and Mickle- 
thwait), T., 614 ; P., 51. 

Arylsulphonyl-a-naphthylamlnes, con- 

‘ densatidu of, with ^-aminophenols 
(CUKMISCHB FaBEIK OkIESNEIM- 
Elektron), A., i, 209. 

Arylthiolacetio acids {arylthioglycollie 
mds), preparation of (Kalle A Co.), 
A., i, 606, 940, 983. 

Asarylaldehyde, compound of, with 
aniline h^rochloride, synthesis of 
(Gatterm^n), a., i, 34. 

Ascaiidol (Sotmmel & Co.), A., i, 667. 

Aseptic liquids, reservoir for storing 
(Gaucher), A., ii, 613. 

Ash analysis, estimation of phosphorus 
in (Leavitt and LeClbrc), A., ii, 
428,531. 

^parudue and other amides, nutritive 
Y^e.of (ScHXrLzB), A., ii, 960. 
hydrogen peroxide (Tanatar), A., i, 
400. 


limes. of, 

amibopiDenedicarbij^^ 
fs^^^JOBN), T., U73;-.R,rt4^ ^ * 

' and glutamic acid as md-^stuip 
(AndruIk and Velich),^, u>3q1P 
Aspergillus nigsTf iuduence orpotaasitl^ 
cyanide on the respiradon joitj 
(Schroeder), A., ii, 413. 
favourable influence of small quantlti^ 
of zinc ou the growth of (JaYI^ 
LiER), A., iij 124. . .-'..J 

fixation of zinc by (Javilribr), A., 
317. 

. Ataeamite, synthesis of (SkindkrI, Ml 
ii, 381. ' 

Atmospheric air, presence of rare gaseii^ 
in, at different heights (TEisSBRBNili 
DE Bort), a., ii, 763, 
heavy constituents of (RAMSA.Ti^§ 
Moore), A., ii, 840. 
percentage of the inactive gases in j 
correction (Ramsay), A., ii, 688. 
spectrum of the lighter coostituentl 
of (Watson), A., ii, 786. 
argon, and helium, magnetic behaviours 
of, in relatidn to oxygen (Tanzlee)^^^ 
A., ii, 152. ' 

which has been passed between sparkr 
ing electrodes, condition of (dk 
Broglie), A., ii, 344, 
origin of ozone in, and the cau^^jl 
the variation of carbon dioxide .i*| 
(Henrikt and Bonyssy), A., iiS 
578. _ 

of Cambridge, amount of radiu^ 
emanation in the (Satterly), 
ii, 918. _ V— 

of Chicago, estimation of radxttkl] 
emanation in the (Ashman), A, 
918. m 

of Montreal, amount of radium emaiMp 
tion in the (Eve), A., ii, 7, 919. 
of New Haven and of Kome,« co^ 
stituents of the radioactivity of tli|; 
(Dadoukian), a., ii, 453. 
relative quantities of ions product 
in, at Rome by the solid transform^^-^ 
tion products of radium and ofi 
thorium (Blanc), A., ii, 452. .4 

oyer the open sea, radioactivity oj| 
(Runge), a., ii, 80. ->^1 

amount of radioactive emanation in]| 
from the soil (Gockel), A., ii, 453J 
analysis of the gases non-liquefiable iC 
liquid air in (Bordab and Top ‘ 
lain), a., ii, 943. 

detection of small quantities of caib 
monoxide in (Ogisb and 
Abrest), a., ii, 631, 632. I " 
estimation of carbon monoxides 
(Morgan and McWhorter), A;^ 
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A^owherie yoIoniefTic utiinatioii, 
* of carTroff" <Jther acids 5 b* 

and Bokyssy), A., ii, ' 

metliod of estimating mercuiy 
Ip^ yapbu# in (MfiNiiRE), A., ii. 433. 
AtlSB, niunbeiT of corpuscles in the 
IJ^ohlek), a., ii, 367. 

^Ambib, demonstration of a natural rcla- 
f’’ tion between the Volumes of, in com- 
pounds under corresponding condi- 
■p- tious and that of combined hydrogen 
Bas), a., ii, 667. 

A^^c decomposition and spectral series 

v^^Bbukoulli), a., ii, 1001. 

Atamic beats. See under Thermo- 
'chemistry. 

Atomic hypothesis, significance of the 
'if (Ku»BATorF), A., ii, 97. 

;VS«nd the energetic theory of the uni- 
verse (Pissarjewsky), A., ii, 478. 
are the stoicheiometrical laws intelli- 
• ' gible without the ? (Wald), A., 

; ii, S67 ; (Kuhn), A., ii, 826. 

Atomic volume, atomic heat, com- 
pressibility, and thermal expansion of 
; ;pietals, relation between (Gruneisen), 

, A., ii, 563. 

Atomic weight, choice of the most 
v probable value for an (Notes), 

‘ . i., ii, 367. 

of the simplest ponderable substance, 
pantogeii, determination of the 
(Hinkichs), A., ii, 1027. 
of bismuth (Gutbier and Rircken- 
bach), a., ii, 600. 

of carbon, , nitrogen, and oxygen 
(liEDUc), A., ii, 271. 
of chlorine (Noyes and Weber), A., 
ii, 371 ; (Edoar), A., ii, 577. 
relative, of chlorine and hydrogen 
(Gray and Burt), P., 215. 

' of columbiiint (Balke and Smith), 
A., ii, 1044. 

of europium (Jantsch), A., ii, 282. 
of hydrogen (Noyes), A., ii, 100, 367. 
of lead (Baxter and Wilson), A., ii, 
281. 

of nitrogen, application of the method 
of limiting densities to the (Guye), 
A., ii, 17. 

iqf nitrogen, oxygen, and carbon 
(Leduc), a ., ii, 271. 
of palladium (Kemmerer), A., ii, 

. 1046. 

of radium (Wilde), A., ii, 141, 1027 ; 

(Thorpe), A., ii, 448. 

.of tellurium (Marckwald), A., ii, 
83; (Baker), A., ii, 483. 

Itondo weights, report of the Inter 
national Committee on, P., 2. 
tpble of, P., 5. 


_^^,.Jb?r'.«*Galled phvsictu 
^Ottlation of tl 
v BOTmal lltJb of 

commensurability of ^iMRrcBs] a 
ii, 673. ’ ' 

symmetry in the law of (Delaunays 
A., ii, ^69. 

indestructibility of matter am] 
absence of exact relations amoBfr 
the (Comstock), A., ii, 477. ^ 

method of calculating (Dubreuil), ^ 

of the elements (Wilde), A., ii, 1027 
certain relations between the (bp 
launay), a., ii, 97. ' 

observations and deductions ob- 
tained from a consideration of 
the numbers given for the, by the 
International Committee (1905) 
which lead to a rational deter- 
mination of the constitution and 
structure of each clement (Col- 
lins), A., ii, 170. 

of sixteen elements, calculation of the 
(Hinricils), A., ii, 574. 

Atoxyl. See under Arsenic. 

Atoxyl poisoning. See under Poison- 
ing. 

Atrolactic acid and j!>-m ethoxy atrolaotic 
acid, comparative study of the dehydr- 
ation of (Bouoault), a., i, 340. 

Atropine and its derivatives (Wolfern- 
STEIN and Mamlock), a., i, 281. 
and allied alkaloids, physiological 
action of (Webster), A., ii, 41 £ 
behaviour of, in various animals 
(Cloetta), A., ii, 1061. 

Anrin dimethyl ether and its hydrate 
(Herzig), a., i, 880. 

Austenite (Maurer), A., ii, 489 j(Le 
Chatelier), a., ii, 490. 

Antolysator, an apparatus for the auto- 
matic estimation of carbon dioxide 
(Keane and Burrows), A., ii, 735. 

Antolysis, action of arsenic on (He.ss and 
Saxl), a., ii, 968. 
behaviour of creatine in (Staxgas- 
SINGER ; Gottlieb and Stangas- 
singek), a., ii, 515 ; (Rothmanx), 
a., ii, 967. 

influence of inorganic gCoKoids on 
(Ascoli and Izar), A.,li, 121, 713. 
action of certain gases on ( Bellazzi), 
A., ii, 1055. 

(Jackson), A., ii, 407. 

Antoracemisatlon of optically active 
ammonium salts (y. Halban), A, 
i, 627. 

of optically active ammotiinni salts, 
mechanism of the (Wedekind and 
Paschke), a.; i, 722. 
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intoiififttion, » .(leotq acld8, ^pp(gp ed “ ole^ 


UMchromie »«H«Sj'eliaractenaatio%^ 
{H ANTZSCft;’ ,110^ ' ' S^^AIOBB), A, i 
447. 

.„oeadro-Oi»l^^MK law, the (Kubbat- 
of-y). A., ii* S1.2. 

Ivapana oil fSKMMtER), A., i, 279. 

Uelaic acid, calcium salt, distillatipu 
of (Hakbies and Tank), A., i, 35. 

Uelaone,. formation of (Harries and 

Tans), A., V 85. 

izine, OasHgeO^Ng, and its salts, from 
the oxidation of ^-dianisyl amine 
(^IELANd), a., i, 1016. 

Lzines, preparatibn of certain (PoNZio 
and Giovetti), A., i, 834. 
from 7-h y droxy -n aph thaquinone 

(Kbhrmann and Brunel), A., i, 
579. 

relation of, to q[ninoxalinc8 (Fischer 
and Schindler), A., i, 221. 

,i AaoaniBole (Eotarski), A., i, 374. 

Izobenzene, measurement of the effect 
of certain hypsochrome and batho- 
chrome f<roups on the colour of 
(Gokke, Koppe, and Staiger), A., 

l, 477. 

action of mercuric acetate on (Smith 
and Mitchell), T,, 847. 
hydrofluoride (Weinland and Rei- 
schle), a., i, 974. 

Uobenzene, p-amino-, and it.s iV-acyl 
derivatives, coloured salts of 
(Hantzsch and Hilschek), A., i, 

m. 

2:2'*dichloro-4:6:4':6'-Mrttnitro- (Lee- 
MANN and Grandmougin), A., i, 
479. 

f-hydroxy-. See BenzencazophenoL 
2;4:2':4'':6'-pc«tonitro-, and its potass- 
ium salts (Leemann and Gband- 
mougin), A., j, 478. 
s-A.caxiaitro-, and its additive com- 
pounds with hydrocarbons, and 
reactions with primary amines 
(Leemann and Grandmougin), A., 
i, 478. 

zobonzene-4'-arBonic acid, 4-hydroxj-, 
and its sodium salts (Barrow cliff, 
Pyman, and Remfry), T., 1896. 
zobenzenej^-li^drazinesalphonic acid 
and its condensation with aldehydes 
and ketones (Troger and Muller), 
A., i, 1025. i 

zobenzeneBU^honic acids, amino-, con- 
stitu tiou of (H antzsc H and H ilsch er), 
A., 3, 469 ; (Hewitt), A., i, 581 ; 
ii, 269. 

■Azo-1 -p-hromophenyl • 5 -methyl- 3 pyr- 
azolone (Michaelis and Stiegler), 
A., 1,211. 


s ^ -'lar transpcwition in ('PiFjStKXAu), 
i, ^ ; (Fbbundleb), A.,' i, ^8. 

4- AiO' 8-chloTO- 1 -p-hromophenyl^d- , 

methylpyrazole (Michaxus 
Stiegler), A., i, 212. 3? 

AzO'CpmpoandB, constitution of (TlK^I 
PENEAU), A^, i, 227 ; (FBEUNDLE^P - 
A., i, 228. . . - 

constitution and colour of (Fox and.;:* 
Hewitt), T., 333 ; P., 6. 
reduction of, by means of sodium j; 
hyposulphite (Franzen and 
DORF), A., i, 113. 

replacement of the sulplionic by the 
cyano- anfl carboxyl-groups iu’V 
(Lange), A., i, 300. 4 

from the o-aniinophcnols and 2:8-;^ 
d i hydroxynaphthalene- 6 -sul phonic v, 
acid (Ciiemisciie Fabrik Gbieb-" ] 
heim-Elektron), a., i, 480, 

Azo- compounds, amino- (Hantzsch and - 
Hilscheu), a., i, 469 ; (Hewitt), 
A., i, 581; (Hantzsch), A., i, 
706. 

yellow azo- and violet quinonoid salts 
of (Hantzsch and Hilscher),* 
A., i, 469, 484. 

hydroxy- (Auweks and Eisenlohr), 
A., i, 229. 

constitution of (Auwers), A,, i, 477- , 
constitution of, and the action of 
diazoiuetliane and of mercuric 
acetate on (Smith and Mitchell), ' 
T., 842; P., 70. 

transformation of (Auweks and/ 
Eckardt), A., i, 480. 
j?-hydroxy-, relation between quinone- 
hydrazoues and (Borsche), A., i,, 
66 . 

salts of, with acids, colour and con-, 
stitution of (Fox and Hewitt), 
T., 333; P.,6. 

Azo coupling, influence of hydroxyl ions 
on (Heller), A., i, 300, 

Azo- derivatives of riaphthalenoid tri- 
azines (Cassella & Co.), A,, i, 482. 

5- Azodiethylphthalide (Bauer), A., i, 
274. 

Azo-dyes, position of entrance of the 
diazp -group in the formation oF 
(Sgharwin and Kaljanoff), A., “ 
i, 704. 

reaction of, with diazo-salts (Lwoff ; 

Grandmougin), a,, i, 483. 
from the aminoanilides of the higher 
fatty acids (Sulzberger), A,, i, 226. 
5‘Azoettgenol derivatives (Auwers), A., 
i, 228. ■ ^ ^ / 

Azoimide (hydrazoic acid, hydronitrtd^: 
acid), preparation of (StOLL^), A., ^ 
917 ; (Thiele), A., ii, 940. 
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■mUM 


Mid aiQ^ 

iiicLea^tylaioiiiiide (CuiTirs, I)A- 
^i^hAVsK-Yt and Bocruuhl), A., i, 145. 
j^oimideao^Uiydraside and its benz* 
L ylidene derivative and hydrochloride 
*' (Oi7RTiD8 , Darapsky, and Bock- 
ittlHL), A., i, 144. 

rAioimideilr preparation of (Darapsky), 

f: A., 1,106. 

- Aaomethhie oomponnds. colon r and con- 
"^^titntion of (Pope), T., 532; P,, 24; 
;!^Popb and Fleming), T., 1914; P., 

■ 228. 





"OteiiS; ^ 

amino^aciaa hy (Kawiasky) k 
ii, 614. V-. '• ’ 

tubercle, compoeition^ ^estioa, and 
. absorption of (London ani] RfuT 
kind), A., ii, 870. 
action of chlorine in the 
and Goupil), A./ii, 123. 
typhosits, action of heavy metals mi 
(Moore and Hawkes), a ? 

772. ' ’ 


'Azoninm compounds from T-bydroxy* 
/S-naphthaquinone (Kehrmann and 
Brunel), A., i, 579. 
j^Aiopbenyl mercaptan, 4:4'-dinitro- 
4iphenyl ether of (Fp.omm and Wixi’* 
^ ' MANN), A., i, 632. 
i^oAzotates. See tsoDiazo-componnds. 
Ajtotobacter and radiobacter, thechemlcal 
changes involved in the assimila- 
tion of free nitrogen by (Stoklasa), 
j' A., ii, 880 ; (Stoklasa, Ernest, 
Stkanak, and VItkk), A., ii, 975. 
fixation of atmospheric nitrogen by 
pnre cultures of (Beyerinck), A,, 
^ ii, 975. 

inoculation experiments with (Lipman 
and Brown), A., ii, 615. 
;p-Azoxj-a-alkylcin 2 iamic acids, esters, 

- and their liquid crystals (Vorlander 
and Kasten), A., i, 642. 

Tn-Aiozyanisole (Rotakski), A., i, 374. 
Azoxybenzeiic, products of reduction of 
(Berry), P., 211. 

Axozybenzene, bromodznitro- {Fl6R' 
scHEtM and Simon), T., 1480. 

Aiozy- compounds (Rotarski), A., i, 
374. 

■ preparation of (Dieefenbach), A., i, 
> 841. 

; aromatic, formation of, from nitro- 
derivativea (Flurscheim and Si- 

- MON), T., 1463. 

Aiozystilbenedicarboxylic anhydrides, 

2:2'- and 3:3'- (Heller), A., i, 217. 
;^ozy-zylene, dmitro- { Flurscheim and 
f Simon), T,, 1480. 


S. 


survival of, in soil (Mair) a 
315. ■’ 

Bacteria, galvanotropism in (Abbott an.! 
Life), A., ii, 614. ^ 

part played by, in the formation of 
higher alcohols during fermentatioi 
(Pringshfam), a., ii, 723. 
as agents in the oxidation of araorphon* 
carbon (Potter), A., ii, 524. 
fixation of nitrogen in soil by free and 
its importance for the nutritiou of 
plants (Koch, LitzendorfFjKp.uu 
and Alves), A., ii, 56. ’ 

formation of sulphates by, in sewEe 
purification ( Rough y), A., ii, 1063. 
production 0 f ammonia by (Berghafs), 

the catalases of (JoRNS), A., ii, 880. 
which oxidise hydrogen, assimilation 
of carbon in (Lebedeff), A,, ii 54 
nitrogen-fixing (Lohnis and FiluiI 
A.,ii, 522. 

nitrogenous, nutrition of (Krzexu- . 
NiswsKA), A., ii, 722. , 

See also Nitrification, 
soil, relation of, to the deconjpositim 
of nitrogenous organic matter 
(Hoffmann), A., ii, 414, 
solvent action of, on the iu soluble 
phosphates of raw bone-meal and 
natural raw rock phosphates 
(Sackett, Patten, and Brows), 
A., ii, 41,5. 

estimation of the reducing power of 
(Wichern), A., ii, 1063. 

Sec also Bacillus, FermentatioD, 
Microbe, Micro-oiganisms, and 
Yeast. 

Bakankocin (Bouequelot and Hto 
sey), a., i, 1001 . 
j3-Bal^ban, from balata (Oobb.n), A, >1 


BaciUo-caBcin (Auclair and Paris), A., 
315. 

.}■ eoH communiSy chemistry of the 

' (Leach), A., ii, 58. 

diphtheria, formation of acid by the 
l^ lIiUj^Au), A., ii, 722.. 


883 

Balance Sheets of the Chemical Society 
and of the Research Fund. SeeAunnal 
General Meeting, T., 769. 

Balaneei with non -metallic pans (BobsE' 
mans), a., ii, 171. 
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BaUU, ; 

,i BaptiFUl,: and 
genetin (GoixEK), A,, i, 98. 

^ -Barbaloin, fotmatioii of, from barbaloin, 
and lt3 oxistonce in several aloes, and 
its cJhloroi^r and bromo-derivativea 
(L^geb), a., i, 40. 

Barbitnrio acid, preparation of (Boeh- 
niNOEE & S6 hne), a., i, 464. 
derivatives, liberation of iodine from 
hydriodic acid by (Whiteley), P., 
288. 

Barinin, the long waTedeiigth portion of 
the -spectrum of {Hoellee), A., ii, 
546. 

Barium arsenate and arsenite (Rosen- 
thaler), a., ii, 322, 
carbonate, influence of ammonium 
chloride on the solubility of, and 
vice versa (Kebnot, D’Agostino, 
and Pellegbino), A., ii, 568. 
influence of addition of chloride on 
the reaction between, carbon, and 
nitrogen (Kujiling and Berk- 
hold), A., i, 143. 

See also Witberite. 

hydrogen carbonate (Keiser and 
Leavitt), A., ii, 1036; (Reiser 
and McM^ster), A., ii, 1037. 
chloride, and copper and sodium 
chlorides and water, the system 
(SCHREINEMAKERS and DE BaAT), 
A., ii, 1020. 

and sodium sulphate, antagonistic 
action of, on the heart action 
(ScArymi), A., 520. 

separation of lithium chloride from 
Kahlenberg and Krauskoef), 
A., ii, 777. 

ammonium chromate (Gruger), A,, 
ii, 690. 

nitrate, polymorphism of (Barlow 
and Pope},-T., 1532. 
nitrite, molecular volumes of (Ray), 
P., 240. 

oxide [baryta), anhydrous, heat of 
formation of (de Forcrand), A. , 
ii, 155. 

hydrates of (de Forcrand), A., ii, 
764. 

dioxide or/>«roxide, action of, on gold 
(Meyer), A., ii, 47. 
evaluation of (Chwala), A. , ii, 431. 
dioxide carbonate (Wolffen stein and 
Peltner), a., ii, 183. 
iron silicate. See Taramellite. 
silieide, preparation of (Goldsohmidt), 
A., ii, 1037. 

sulphate, colloidal (Recohra), A., ii, 
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,, Im ^Iphate,, Se« 
ly^iwphido, compdfliild of^v wf% 

^ (1. and L. 

Barium cyanide, preparation . 
barium cyanamidea (BadmoheA..^ 
LIN" & Sooa-Fabrik), a., i, 770^5 
platiiiocyanide (Levy), A., i, 262. 
Banum, detection of, in strontium 

(Caron and Raqubt), A., ii, 536.3 
estimation of small amount® 
rocks ( L ANG LE Y ), A . , ii, 985. 
quantitative separation of, from 
ium (Kahan), a., ii, 133. 

Barley, bio chemistry of (Ford 
Guthrie), A., ii, 218. 
translocation of nitrogen compoundif| 
into the embryo of, from 
endosperm and from, artifleie^ 
culture solutions (Brown), A., Ui'v 
882. # 
phosphoric acid in (Windisch), A,, i£ ' 
528. :.■% 

water-soluble polysaccharides ol 
(Brown), A., ii, 978. 
manurial experiments on(DAiKTJHA^)I^ 
A., ii, 128. ^ 

Barometer, a sensitive temperature coflirl 
pensated (Green), A., ii, 826. 

Baryta. See Barium oxide. 

Barytes, specific heat of (LatschekK^^ 
A.,^ii, 758. _ 

celestine, and anglesite, artificiaL^^ 
production of, and isomorplipti^ 
mixtures of these snbatanica^ 
(Gaubert), a., ii, 38. 
from the Binnentha^ Switzerlanid^ 
(Baumhaurr and TrechmannB: 
A., ii, 508. 

Basalt, nephelitic, new vein of, coutafefe 
ing nosite (nosean) in Yincenti^f^ 
(Maddalena) A., ii, 864. ' ll 

Base, CgH,02N3, and its picrolonate^ 
from urine (Engeland), A., ii, 1055|| 
and its platinichloride, 
mistletoe (Leprince), A., ii, 68. f 
from the dioxime of the ketone,^; 

(Semmler and BarteltlS 
A.,i, 355. ; J 

and its salts, from .thfts* 
hydrolysis of 7 -phthalimiaobutync| 
acid (Gabriel and Colman), A., L| 
275. -1 

CjoHagOgN, secondary, and its hydx< 
chloride, from chlorodimethylethy]| 
carbinol and ammonia (Riedeln 
A,, i, 769. -if 

" C 11 H 14 O 2 N 2 ) it® hydrochlori 

from cyclobutanone nilro4 
(Demjakoff), a., i, 829. 
CiftHagOiaN'g, from urine (EngelaiaJ 
A., ii, 1056. 
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,&trti-, 2<ch!^l:3-<i»l>ro^o-, 

i^cUoro-3*broiflo-6'nitro-, ittiid 2-iodo> ''Boueneuft-beniiU'' <|^ophea«^^ 
i.^lr3-rfibromo- (KoftKER and Con- ^-hydraEonei -and th^ hydrochi^/ 
p^. TARDtK A,, i, 624. ides (Tn^G^Mmd MiJitER), a., j 

'l:2-<iibronio*3-nitro- and 1 :2-c?tbrorao- 1025. * ^ * 

%' 4-nitro- (Holleman and Euwes), Benzeneasobensoylaoetio Swid and p. 
>> A., i, 521. Jiitro-, and their methyl esters (Wabi, 

^‘■m-rfibromonitro- and -dichloronitm-^ and Yoshisaka), A., i, 647. 

' nitration of (Blanksma), A. , i, 1 47. B©n*eneaaobenzylideiie-i>-hydrazine and 
In^onitroamino-derivatives, the wan- its derivatives (Trooer and Moile^j 
fi deringof bromine in, and their re- A., i, 1025. " ^ ^ ’ 

( " dnction (Orton and Pearson), T., Benieneaso-SsG'C^^broinoaniliiie an^ 
;K, 725 62. its coloured salt^ (Hantzscit and 

<^:4- and ,2:6-r?ibrotnO'l-nitroamino-, Hilscher), A., i, 485 ; (Hewitx), 

preparation and transformation of, A., i, 582. 

and their bariujn salts (Orton and Benzeneazo-wi-bromo-p-creaol, action of 
Pearson), T., 729 ; P., 62. mercuric acetate on (Smith and 

’ chloro-, freezing-point surfaces of the Mii chell), T., 851. 

system, naphthalene, pheuol, and 4-BeaieneazO'l-;j-broiiiophettyl-6- 

; .'^.(Hirobe), A., ii, 928. metbyl-3- pyrazolone (Michaeus and 

0- chloronitro-, products of the nitration Stiegler), A., i, 210. 

of (v. Ostromisslenskt), A-, i, Benzeneazo o-chlorophenol and ita 
' 867. sulphate and benzoate (McPiieb^k? 

1- ^loro-2:4-t7mitro-, condensation of, and DuROls), A-, i, 462, 

with aminoquinolines (Meigbn, Benzeneazo- o-cresol, o-nitro- (Boesche), 
Garbs, Meekelbach, and Wic- A., i, 66. 
v, HERN), A., i, 680. 4-Benzeneazo-0‘cre«ol, 2':4'-e?initro- 

l-chloro-2:4- and -2:6-rfinitT0- (v. Os- (Boksche), A., i, 67. 

tromisslensky), a., i, 867, Benzeneazo -p-cresol, acyl derivatives of, 

-rfih^ogen derivatives, condensatiou of, and their transformation products 

with acetyl and benzoyl chlorides (Aijwers and Eckardt), A., i, 

under the influence of aluminium 480. 

- chloride (Boeseken), A., i, 189. and m-brorao-, action of mcrettric 

l:2-rfi:hydroxy-. See Catechol. acetate on (Smith and AIitcbeu), 

l;3-rfihydroxy-. See Resorcinol. T., 851. 

l:4-dihy(iroxy-. See Quinol. and p-chloro-, action of diazoracthane 

It2:3-frihjdroxy-. See Pyrogallol. on (Smith and Mitchell), T., 

l;3:5-^nhydroxy-. See Phloroglucinol. 846. 

l:2:3-^modo-, 1:2:3:4- and 1;2:4:5- merciiri-acetate and -chloride (Smith 
iefmiodo-, l:2:4-^niodo 5-nitro-, and and Mitchell), T., 851 ; P., 71. 

' l:3:4-fruodo-2-iiitro- (Kqrner and Benzeneazo-iJ-crezyl methyl ether, p- 
(■ Belasio), a., i, 779. chloro- (Smith and Mitchell), T., 

pnitro-, magnetic and electric double 846. 

'’ ■ refraction* of (Cotton and Mou- Benzeneazocaminylidene-p-hydraziae 
ton), a., ii, 745. and its hydrochloride (Trogkr and 

action of, on aldehydephenylhydr- Muller), A., i, 1025. 
tm. azones in the light (Ciusa), A., i, Benzeneazo-p-oyanoanilide, benzoyl de- 
460. rivative, melting point of (Piekrcn), 

A:6-t7iDitrO'l:3-(7iamino-2-cyano- A., i, 926. 

Blanksma), A., i, 271. Benzeneazo -iJ-cyano-o-ethoxyanilid#, 

i-.|iHroso-, jeleotrolytic production of melting point of (Pierkon), A., i, 
(Dieffenbach), A., i, 409. 925. 

kfueneazoacetamidocyananilide. See Benzeneazo-S-cyano-B-naphthol-e-anl- 
‘ ClwyBoidm^ cyano-j acetyl deriva- phonic acid, /^-nitro-, sodium sal 
^iaye of. (Lange), A., i, 800. ^ 

See Azohenzene, p- Benzeneazodimethylanilinc,P'ffl^'>‘8® 
amino-. in-bromo-, coloured salts oi 

TUiig flu itiutft . 1 - an thr auitna and its hydro- (Hantzsch and Hilscher), A., V 

chloride (PisovecHi), A., i, 481. 486. 
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ebIon>* 

4.2ejiseneuif><’ ^;^4|P^^ljpiyriisoie it|V 
it^-c 1 ilofftf^|®d l*;W-nitro-deriTaliv^ 
(MicHAisiis^d Will£kt), A., i, 
215. 4 

Benseneaio-nr^tlioxyeTlaosiiiUde 
(Piebbon)/!"., i, 925. 

Benceneftsoengeiiyi ethyl ether, ^- 
bromo- (Attwebs), A., i, 229. 
Ben»enea«ofurfTirylidene-p-hydra*ine 
and its hydrochloride (Teoger and 
Muller), A., i, 1025. 

BenssneaKOeuaiacol and its ethyl ether, 
and acetyl and o-, m-, and p-nitro -de- 
rivatives (COLOMBANO and Leonardi), 
A., i, 68. 

BezueiieaEOhomoplithalic anhydride. 

See Phthalonjc anhydride phenyl- 


BeBzeneazo-m-hydrozybenzoic acid and 

its methyl ester (Granumotjgin and 
Fbeimann), A.,i, 1024. 
Benzeneazo-p-hydroxybenzoic acid and 
ethyl ester, and their acetyl derivatives 
(GEANDMOUGiNand Feeimann), A. i, 
1024. 

Benzeneazo-a-hydroxypyridine (M ills 
and WiDDOWs), T., 1378 ; P., 174, 
v-Benzeneazo-^-methoxy toln ene, u-di~ 
nitru- (PoNZio and Chaeriee), A., i 
583. 

Benzeneaza-a-naphthol and tetraniethyl- 
dianiinobenzhydrol, constitution of 
the zcetylated condensation pro- 
ducts from (AmvEEsaiid Eisexlohr), 
A., i,,229; (Mohlau), A., i, 374. 
lenzeneazo-o-naphthol, 2:4: 6 -^rtbrom o- 
(Orton and Eyekatt), T., 1020. 
1-Benzeneazo-a-naphthol, acyl deriva- 
tives of, aud their transformation 
products (Attwees and Eckaedt), A . 
i, 480. 

Benxeneazo-jS-naphthol, p-chloro- 
(OKTONand Everatt), T., 1020. 
Beueneazo-n-naphthola, o- and j3-, 
action of diazomethane on (Smith 
and Mitchell), T., 845 ; P., 7l. 
Benzeneazo^-nitrophenol mercuri- 
acetate and -bromide (Smith and 
Mitchell), T., 850. 

» -Benzene azo-»-dmitrotolnene (Fo nzio), 

Benzeneaeo-orcinol, p-'itwno- and s4ri- 
bromo- (Orton and Ever att), T. , 1 019. 
Benzeneazophenol and its bromo-de- 
rivfttives, mercuri-salts of (Smith 
and Mitchell), T,, 847 ; P., 71. 
action of diazomethane and of 
mercuric , acetate on (Smith and 
Mitchell), JT., 845. 


p - • l^fti&ehteaQlpboiiT^ 

™ ©f, M aminonitroV^ And 

•lenvatiTe (OfiANHiMudijif 
^"^^ jandrEBiMANN), A., i, 1023. ; 

B^eneazophenol, o-nitro- (BoMCHEji 

Benzeneazo -^phenol) and its acyl and 
alkyl derivatives, colour intensity of 
(Gobke, Koppe, and Staigee), A., L 
477. 

4-Benzeneazophenol, 2':4'-d2nitr<2 
(Boesche), A., i, 67. J 

Benzeneazo-m-phenylene-dicyauoarnlda*^ 

925 (Pierron), a., ij; 

Benzweazo-m-phenylenetetramethyldi^l 

amine, 7n-nitro-, and its hydrochloride 
(Sachs and Appenzellee). A . 

227. 

4- Benzeneazo-3-phenyl-l-m-nitro- 

phenyl.fi-pyrazolone (Michaelis and 
Willert), A., i, 215. 

5- Benzeneazo-l-phenyltriazole, 3-thiol- 

(Feomm and Baumhauer), A. i . 
702. V 

S-Benzeneazo-B-pyridone, synthesis and 
reduction of, and its chloro-derivative 
(Mills and Widdotvs). T., 1372 • 
P., 174. * 1 : 

Benzene-4-azore«orcinol, y-mono- and 
S'iri-bromo- and ^-nitro-, and their 
salts (Orton and Ever att), T., 1017*<- 
Benzene azoaalicylaldehyde , o-nitro-, - 
and its phenyl hydrazone (Granh- ' 
MOUGIN and Feeimann), A., i, 1024. 
Benzeneazosalioylic acid, phenyl ester, 
acetyl derivative of, and p-nitro-, !: 
esters, and their acetyl derivativea 
(Grandmougin and FreimannI, A 
i, 1024. ^ * 

Benzeneazo salicylic acid, ^amino- and ", 
its acetyl derivativea, ^J-hydroiy-, -i: 
and ;?-nitro- (Grandmougin ana ■ 
Guisan), A., i, 927. V 

B enzeneaz otetramethyl -2:4-dmmino- 
benzaldehyde, w-uitro- (Sachs apd > 
Appenzeller), a., i, 188. 
Benzeneazothymol, o-nitro* and 
nitro- (Borsche), A., i, 66. ;V 

3-Benzeneazotoluene, 2:4'-f7i-and 4:2':4'. •’ 
fn-nitro- (Borsche), A., i, 67. - pi 

2'-Benzeneazotolaene.5'-arBonio acid, ; ) 

4-hydroxy-, and its sodium salts 
(Barrowcliff, Pvman, and Rem-^ 
fry), T., 1898. 

Benzeneazo-m-tolylcarbamide, meltinff > 
point of (Pierron), A., i, 925. 

Benzeneazo-^- tolylidene-jT-hydrazlne ^ 

and its hydrochloride (Trogbr andl 
MOllek), A., i, 1025. 
w-Benzeneazo-jj-xylene, * aH^tnitro-J 
(PoNzio and Charbibr), A., i, 582.* 
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^Brnteatoko-m-Srii^lenol 

% MaRKOT^ts)^' A.,‘- i* 6ScC:Tt;\'^‘. '"■‘‘-ifr 

i(^eaeaiio% Sw also Phenyla^.- ; 
BilksondbisuoiBMthylpropjIpyr^ 

^ <Maaohl8Wski anii Rettikger), 

^.,i, 232, 

Benxeiiediazoiiiiim salts. See Di^o- 
benzeue salts. 

BsBxenedisulpliiitic acids, m- and 

amcaomum and silver salts /'Suzuki), 
A., i, 871. 

^aaenediBulphoniinides, o-, m-, andjp-, 
and their salts, and jff-bromo- of the 
o-imide (Suzuki), A., i, 871. 
Banzencdisulphouylhydroxamlc acids. 
See BenzenedisulphonyihyJroxyl- 
amines. 

Bensenedisalphonylhydroxylamines, o-, 

m-f and and p-bromo- of the o- 
componnd (Suzuki), A., i, 871. 

Benzene formala, nature of the (Vidal), 
A., i, 902. 

Benzenehexacarhoxylic acid. See 
Mellitic acid. 

Jenzenehydrazo-jo-cresol, acyl deriva- 
tives of (Auwers and Eckardt), A., 
i, 480. 

Beuenehydrazoengenyl acetate and 
chloro- (Auwers), A., i, 228. , 

Benzene nnclens, inrtnences governing 
orientation in the (Obf.rmii.lei{), 
A., i, 146. 

displacement of alkyl oxy-grou]>s in 
^e, by hydrogen (Semmler), A,, i, 
557. 

Benzenepentacarboxylic acid. See 

Bhizocholic acid. 

Benzene ringz, formation of (Meeu- 
wein), a,, i, 89. 

Benzenesnlphinic acid and p-bromo- 
and jt?-chloro-, preparation ot (Knoe- 
YENAGEL and Kenner), A., i. 
971. 

Benzenesnlphinic acid, alkaloidal salts, 
and thcirrotatory power (Hilditch), 

, T., 1621. 

aniline salt (Vall^e), A., i, 976. 
Benzenesnlphinic anhydride and p- 
iv, bromo- and p-iodo-, preparation of 
- (Knoevenagel and Polack), A., i, 

971. 

Benzeneznlphonic acid, study of iso- 
..]Bor|dious derivatives of (British 
; Association Reports), A,, i, 

830. : 

Bfuinseenlphonic acid, alkaloidal salts, 
and their rotatory power (Hilditch), 

T., 1621. 

Benzenesnlphonyltryptophans (Ellin. 

GEB and Flamand), A., i, 378. 
Benzene>ld2:4-triearboxylie acid. See 
Trimelliiic 4^ ' 




transformation^ll^n^ 
Bebschel), a., 1, 78 ^ 
BenzKydrozamie acid, iS^formatiou r 
into anilide^ (PoNzio and Giovk-*^- 


A., i, 726. ’ 

Benzhydryl-acetyl* and benzovbafln* 
ones (Fosse), A,, i, 86. 

Benzhydrylamine nitrate and sulpi^au 
and its acyl derivatives (Brscu , j 
Leefheln), A., i, 152. 

Benzhydrylbenzoylacetic acid, 
ester (Fosse), A,, i, 86. “ 

^-B enzhydryldiphenyl-a- naphthyl- 
methyl chloride and -p tolyhnetliTl 
bromide {Tschitschirabin), a i 
872. ’ ’ 

p-Benzhydryltetraphenylmethane a«d 

its derivatives (Tschitschirabin), a 

p-Benzhydryltriphenylcarbinol and it* 

ethyl ether, bromide, and chloride 
(T.sciiitsciiibabin), a., i, 625. 

Benzidine {^i-^'aminodipheiiyl)^ pbyido- 
logical action of (Adler), A., ii 3] 2 
substitution products of (Neu 
muller), a., i, 869. 

Benzil {dibenzoyl)^ action of methyl- 
carbamides on (Biltz, Horumasn 
and Rimpel), A., i, 218 ; (Hiltz 
aud'HiMPEL}, A., i, 462. 
combination of, with phenol (v. 

Liebig and Keim), A., i, 449. 
stannic chloride (Meyer), A., i, 73i. 

Benzil, di-p-bromo-, and its diacety! 
derivative (Biltz and Rimpbl\ A, 
i, 574 ; (Biltz), A., i, 575. 
3:4:3':4'-^e^rahydroxy-, and its trira- 
benzoyi derivative (Bakckk and 
Ewins), T., 737 ; P.,60. 
2:2'-fiJmitTO-,* Popovicis (Ekecrantz 
and Ahlqvist), A., i, 348. 

Benzilic acid {diphciiylglycollk arid, 
hydroxydiphenylacdic atid), prepaiA- 
tion of (v. Liebig), A,, i, 540. 
comhihation of, with amines (t. 
Liebig), A., i,'616. 

Benzilosazone, alkaline reduction of 
(SciiLKNK), A., i, 738. 

Benziminoazopiperidine, p-nitro-, and 
its dibenzoyl derivative (Spiegel and 
Kaufmann), A., i, 293. 

Senzo-. Sec also Benz-, Benzoyl-, and 
under the parent Substance, 

Benzoic acid and acetic acid, heat of 
neutralisation of, by aniline in 
benzene solution (Vioxox and 
ilviEUX), A., ii, 664. 
esterification of (I, K. and M. -A. 
Phelps and Osboene), A., ii ISo. 
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Benjoic 

aUd pf, . in urine 

(SEO), ^ 

detection auft estf matiott of, in foods 
(y. GaifEBMCfl), A., ii, 906. 
detection endN^timation of, in ketch- 
ups, fruits, ciders (Rbed), A., 
ii, 74 . } 

estimation of, in ketchup {La Wall 
and Bkalshaw), A., ii, 438. 
and cinnamic acid, separation of ‘(de 
^ o), A., ii, 993. 

Benzoic acid, brucine and cinchonine 
salts, and their optical activity 
(Hilditch), T., 1390. 
elueimlin salt (Takatae and Kurov- : 
. ^Ki), A., i, 769. i 

gliicinnra and zirconinni salts (Tana- 
TAR and Kueovski), A., i, 166. 
lithium saljt, compound of, with 
caffeine (Bbrgell), A., i, 1004. 

Benzoic acid, alkylaminoalkyl esters, 
preparation of (Farbwkrke vorm. 
Meistek, Lucius, & Bruning), A., 

■ i, 167. 

benzyl ester (Bacon), A., i, 816. 
e-bromoainyl and 7 -bromopropyl esters 
(Merck), A., i, 419. 
ethyl ester, ^inHuence of hydrogen 
broinide and zinc bromide in the 
. formation of (I. K. and M. A. 

Phelps and Eddy), A., i, 789. 
inhuence of certain chlorides on the 
formation of (1. K. and M. A. 
Phelps and Eddy), A., i, 790. 
influence of certain sulphates on the 
formation of {Phelps, Palmer, 
and Smillte), A., i, 790. 

Benzoic acid, O'amino-. See Anthr* 
anilie acid. 

p-amino-, and^j-nitro-, chloroalfcyl and 
alkylaminoalkyl esters of, prepara- 
tion of(FAKBWERKE vorm. Meister, 
Lucius, & Bbuning), A., i, 638. 
3:4-di8mino- and 8-nitrO'4-amino-, 
chloroethyl and dialky lam in oalkyl 
esters of, preparation of (Einhorn), 
A., i, 639. 

3:5-dtaminO-4-hy<hfbxy-, and its hydro- 
chloride and sulphate, and 3:5-rfi- 
nitro'4-hydroiy-, and its esters 
(Reverdin), a., i, 537 . 
bromoimino-m-nitro-, chloroimino-p- 
bromo-wi-nitro-, chloroiraino-p- 
nitro-, and imino^^i-nitro-, isomeric 
esters of (Hilpert), A., i, 830. 
bromorffnitrod^hydroxy-, and its 
methyl rater and silver salt 
652 * 

xciv.'#'----- ~ ■ 


"W- ^ > 

copped salts of, and the fi|| 
ammonia and pyridine on 
imd Erler), A., i, 177. 
conductivity of the sodium 
(Ley and Erler), A., ii, 21. 
o-hydroxy- , See Salicylic acid. ‘ ^ 

m- and p-hydroxy-, azo-derivativra :i 
(Grahdmougin and Frel 
A., i, 1024. 

methyl eaters, compounds of, 
pheuylcarbimide (Mioharl 
Oobb), a., i, 949. 

3:4-cfzhydroxy-. See Protocatechi 
acid. ^ ^ 

3:4:5-in’hydroxy-. See Gallic acid.<^ 
- imino-, esters of, catalysis of (DERsy^ 
A,, i, 419 ; (Stieglitz), A., i4 
2-iodo- 4-amino-, and its methyl eat^; 
and salts, and iV-acetyl derivative^, 
2-iodo-4-nitro-, and its esters ani^ 
salts, 2-iodoso-4-nitro-, and ip 
methyl ester and salts, 2-iodoxy-A^ 
nitro-, and its salts, and 4-uitro-, 
iodochloride of, and its methyl est^ 
(WiLLCEKODT and Gartner), A;^^^ 
i, 877. i ■ ; 

p-nitro-, «-hromoamyl eater (MERt^h- 
A., i, 419. %■ 

six dinitro- (Sirks), A., i, 532, 
3:5-£fiuitro-4-hydroxy- (Re VERDIN ani^ 
DE Luc), a., i, 168. p 

w-nitroirnino-, methyl ester, catalyra 
of (Derby), A., i, 419, 
o-Benzoicsulphinide ( “ saccharin”), pi^^ 
pertics, detection, and estimation^ 
(Parmeogiani), a., i, 267. 
detection of, in beverages and foo^ 
{Bianchi and Di Kola), 

1079. _ 

detection of, in fatty oils (BiANCto 
and DI Nola), A., ii,A40. Kf: 
Benzoin, alkylation of (Irvins ai^ 
McNicoll), T., 1604 ; P., 191, -e; 

condensation of, with mfethyl alcohol 
(Irvine and McNicoll), T,, 960^^ 
P., 119. 

ethyl ether, melting point of (Irvii^ 
and McKicoll), T., 1601. 

Benzoin, Tre-dibrorao- and «t-dichIoid 
(Kkecrantz and Ahlqvist), A.,'^ 
993. % 

2:2'-d£nitro-, Popovici’a (EekORABW 
and Ahlqvist), A., i, 347. ^ ^ 

f-Benzoin, preparation of (McKlNj^ 
aud Wren), T., 809 ; P., 26. . 4 

Benzoin condensation, study ^ 
(Kkecrantz aud Ahlqvist), A>'^^ 
991. - - 
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;-»^00W¥)?T.,^: :-W 
?:4:0^^rbittos 

J^uopheiioiLe, ci^taUogii^hy\ 

, of (Jaeger), A., i, 988. 
*'2:4;6-^nbromo- (Montague) A., i, 
r 988. 

- ciystallography of (Jaegep.), A., i, 

^ 988. 

S;3'*iitbromo*5:5''fifnitro-4:4'-rfzhydr- 
bxy-, and 3;5:3':6'-<<5^rachloro-4;4'- 
i^'; ^Aydroxy-, and their diacetates 
" (ZiNCKB and Bieschel), A., i, 782. 
2:4:2' :4'- and 3;4:3':4'-^e^r^^chlo^o- 
p; (Boeseken), a., i, 189. 

' 2r6'ffihydroxy- (Heuzig and Hof- 
MANN), A., i, 190. 

2-iodq*4>nitro«, and its oxime (Will- 
OERODT and Gartner), A., i, 877. 
thio- (Biilmann), A., i, 143. 
Benzophenoneoxime, spontaneous trans- 
formation of (Konowaloff and Mul- 
ler), A., i, 277. 

o-BenzoqoiiLlLydroae, odachloro-, and its 
^ reactions (Jackson and Carleton), 
A., i, 427. 

Benzoqainone hydrogen persulphide 
' (Brunner and Vuilleumier), A., 
i, 900. 

Bq&Boqninone, tri- and ^s^ra-chloro-, 

' formation of, from 2:4;6-trichloro- 
’ phenol (L£ger), A., i, 885. 
o-BeRzoqainone, two forms of (Will- 
STATTEE and Muller)^ A., i, 731. 
o-Beszoqoinone, ietracMloio-, derivatives 
; of (Jackson and Carleton), A., i, 

^ 427. 

m-Benzoqninone [resoquinonc), ^ribromo- 
(Mbter and Desamari), A., i, 658. 
p-Benzoqniuone, constitution of (Hart- 
ley), P., 285. 

absorption spectra of, in a state of 
vaTOur and in solution (Hartley 
A : And Leonard), P., 284. 

metric haloids (Meyer), A., i, 731. 
^Benioqninone, iribromohydroxy- 
" (Jackson and Flint), A., i, 191. 
fo^mchloro- {chloroanil), preparation 
arid purification of (Bouveault), 
A., i, 190. 

"^kRBOqauioneanil, broulo-derivatives 
(Smith and Orton), T., 318 ; P., 27. 
^bqiuoqainonebenzoylphexLylhydrazone, 
-tvidUbro- (McPherson and Dubois), A., 
-i, 462. 

jBqnzoqiiinoneoxmiecarbozylic acid 
} . (Houben and Brassert), A. , i, 27. 
j^soqninooeozime-o- and -p-nitro* and 
-2:4.^iRitro-phenylhydrazone8 and the 
benzoyl derivatives of the o- and p- 
nitro-compoon^ (Borsche), A., i, 67. 



phenyl. 

fl^d IcH^. 

-' fitee >Sii^loxyboinQi 
acid, methyl ester. M 

l:2:|>Beiizoti:iaiole, k^'^ino-i-hydr 
oxy., and its hydr^hloride anS 
acetyl derivatlYes, and 6-nitroi 
hydroxy-, and its metallic and aiLp 
salts, ethers, and acyl deriva^ 
(Gurtius and Mater), A., i 53 
6-nitro-l -hydroxy- (Gurtius’ 

Mayer), A., i, 63 ; (Spiegel) a 
i, 863. 

Benzoxy-. See Benzoyloxy-. 

Benzoyl-. See also Benz-, Benzo- and 
under the parent Substance. * 

Benzoyl chloride, 2:4:6-fribronio-, crys. 
tailography of (Jaeger), a., i ggg 
2-iodo-4-nitro- (Willgeeodt ’ q,ii 
Gartner), A., i, 877. ^ 

Benzoyl peroxide, colour teat for ffinui 
detz), a., ii, 330. ^ 

Benzoylaoetio acid, esters, preparation 
of, and nitroso-, methyl ester of (Wahl 
and Yoshisaka), A., i, 647. 

Benzoylacetylacetone and the aetion of 
phenylhydrazine on (Ruhemann) T 
1283 ; P., 178. ’ 

7-Benzoyl-a-acetyl-37-dipheaylbutyrie 

acid, ethyl ester, transformation of 
into a cyclic keto-alcohol (Hare and 
EirRENSTEiN), A., i, 553. 

Benzoylacrylic acid, preparation of (Bop. 
GAULT), A., i, 179, 269. 
fixation of acetophenone by (Boo- 
GAULT), A., i, 796. 
fixation of hydrogen cyanide by (Bop- 
GAULT), A., i, 422, 

Benzoylacrylic benzoic, benzoyipropi- 
onic, cinnamic, and phenylacotic 
anhydrides (Boug.au lt), A., i, 791. 

Benzoylagaricic acid, methyl ester 
(Thoms and Vogelsang), A., i, 4. 

Benzoylalkylamino-alcoholBipreparatiou 
of (Farbwerke vorm. Meisteb, 
Lucius, & Bruning), A., i, 167. 

Benzoylwoamarlne (Busch and Leze- 
helm), A.,i, 153. 

Benzoylamino-. See under the parent 
Substance. 

4-Benzoylanilopyrine and its phenyl- 
hydrazone and methiodide and’ 4- 
Benzoyi-tff-anilopyrino (Michaeus 
and Engelhardt), A., i, 919. 

Benzoylanthranilio acid, brucine and 
cinchonine salts, and their optical 
activity (Hilditch), T., 1391; P., 
186. 

d-Bensoylantipyrine and its oxime and 
hydrazones (Michaelis and Ekgkl- 
harbt), a., i, 918. 
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of aminoJiVd^’-Wi diammQ-u~_ 

651. ; ,.. 

?Ben*oylbeMoie awa, 5 ammo-, and its 
silver salt, and 6-nitro-, and its 
este^sil'vet mH, and chloride 
(RainBB), A., 1, 648. 

4, and 5-nitro-denvatives (Raiker), 

A it 539^47. 

«cid, 2'-nitro- 
(KlieglJ, A-, i, 550. 

BeMoyR>»a*®io acids, action of aniline 
on IMeyer), a., i, 25. 

acid, ethyl ester (Dieckmann and 
KroV), A., i, 389.‘ 

Beitfoylcarhmol, ?J^-lllt^o-, and its oxida- 
tion (Evaks and Brooks), A., i, 338. 
l-Benzoyleoumarone, p-hydroxy-, and 
its acetate (Zwayer and v. Kosta- 
necKI), a., i, 444. 

Bensoyldiglycinimide {Berokll and 
Fkigl), a., i, 140. I 

8 -B«Moyl-l:8-diph©nylbarhituric acid, | 
5-bromo-, preparation of, and the : 
estimation of bromine in (Whitelet), 
R, 288. 

J-Bfinzoyl-a)5-diphenylpropiomc acid, 
and its methyl ester (ReimER and 
Reynolds), A., i, 989. 
i~Beazoyl-55*diphenyltbiocarbamide 
(Dixon and Taylor), T., 693 ; P., 
74. _ . 

Benzoylenecarbamide. See 2:4-Dioxy- 
l;3-qninazoline. 

Benzoylformamldoxime (Diels and 
Pillow), A., i, 535. 

Benzoylformio acid, velocity of esteri- 
fication of, by means of alcoholic 
hydrogen chloride (Kailan), A., ii, 
28. 

B-Beazoyl-a- ■ c^cZohezenepropionic 
acid, o-cyano-, ethyl ester (IIardinq, 
Haworth, and Perkin), T., 1958. 
Benzoylhydrazide, action of sodinm 
hypochlorite on (Dahapsky), A., i, 
106. 

d-Benzoyliminopyrine (Michaelis and 
Enoelhardt), a., i, 919. 
Benzoyllaotamide (Einhorn),. A., i, 
611. 

4 Benaoyl-5-methylaiiilii»)- 1 -phenyl 3- 
methylpyrazole. See 4- Benzoyl - 1 //- 
anilopyrine. 

)3-BeiizoyI>a-l-metiiyI-A^'4-cyc/oh6xene- 
propionieaeid, ethyl ester (Harding, 
Haworth, and Perkin), T., 1966. 

‘ «*Benxe7l-B:4-<iinitropiieaylhydrazide 
(CuRTiUB and JUayee), A. , i, 63. 


(Usa^^and]^’ 
!8t:Eis)t A., i, 9BB:^ : " 
r^tiiwqrliNtybeu aidd 
■ cyiic add) and its ethyl ester 1 
(Lassar-Cohn and LOwsKsnUlt)^^ 
A., i,985, 

brucine and cinchonine salts, 
their optical activity (HiLDlTCBh'i 
T., 1391 ; P., 186. 

methyl ester (^nzosalin), theiapentii ^ 
valne of (Vauanini), A., ii, 620. , S 
Benzoylozydiphenylamise, br»mo-d^^ 
rivatives (Smith and Orton), T., 818'iJ! 
P.,27. 3^ 

Benzoylozyethylamine, p-amino-, an<|^ 
its hydrochloride, picrate, and dibenz- J 
oyl derivative (Korster and FiERsOi^ 
T., 1869 ; P., 227 . M 

/3‘Benzoyloxy-j8-3:4-methylenedioxy- 
phenylethyldimethylaiuine and itfil 
additive salts and physiological action t 
(Pyman), T., 1796 ; P., 208. Z''; 

/B-Benzoyloxynaphthoic acid, ethyl ester ; 
(Lassar-Cohn and Lowenstein), A., " 
i, 985. J. 

o-fienzoyloxysalicylic anhydride (Fau^^ 
BENFA 8F.1 KEN yorm. F. Bayer & Co. 

A., i, 984. ^ 

Benzoylphenylbntylamine (Busch an^; 

Lee FD elm), A., i, 152. 
R-Benzoylphenylbydrazine, action 
on halogen derivatives of quinonti^ 
(McPherson and Dubois), A., ' 
461. . .J 

a-Benzoyl-)3 phenylhydrazine, a-nitro^B'^ 
nitroso- (PoNZio), A., i, 483 ; (PoNZjKI^ 
and Charrier), A., i, 522. 
4-BenzoyM-phenyl 2-methyldihydro-' 
pyrazole, 2:5-immo-. See 4>Benzoj^ 
iminopyrine. ' ^ 

4-Beiizoyl-l-phenyl-3-methylpyrazole,llp 
amino-, methiodide and mcthochlor|r; 
ide of, and S-chloro-, methiqdid^iri^ 
(Michaelis and KNGELhARDTjT^® 
i, 918. “ ' 

5-thiol-, and its alkyl and acyl ethera’ 
{Michaelis and Lehmann), a!v V 
691. ::fi 

4 Benzoyl- 1 -phenyl- S-methylpyraxole^d^ 
snlphonic acid (Michaelis and 
MANN), A., i, 691. 

4-Benzoyl-lphenyl-3'methyl-5-pyrazoI*| 
one, preparation and isomeric modifioa^ 
tions of{MicHAELis and Engelhard^ 
A.,i, 918. 

4-BenzoyM-phenyl-3'methyIpyr^l- .f| 
one, 5-thio-, and its aerivatif^ 
(Michaelis and Lehmann), A., ^(1 
690. .5 

jS-Benzoylpropionie ae^, a-cyano> {BfSm 
GAULT), A,, i, 422.^ * ' 
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of {Darajsky), A., i, 106.. i 
T^ti^yl^^einio apid. See a-Carb< 
^iy-jS-benzoylpropionic acid. 
^D«oyltetrame^yl<^iAminopentanol 
^^yc&ochloride. See Alypioe. 
•NwyltMocarbimide and its reactions 
tejicpN and Taylor}, T., 692; P., 

jj^^^Oylthiopyriiie and its phenyl - 
and nietbiodide (Hicharus 
K nd Enoelhaedt), A., i, 918. 

g inioyl-i^-thiopyrine (Michaelis and 
shmann), a., i, 691; (Michaelis 
id Enoeluardt), a., i, 919. 
nzoyltriphenylaoetio acid and its 
Rhodium silt (Kohler), A., i, 778. 
if Benzoyl*2 :4;6-triphenyl- A^-cyc/o - 
^ritezene- 1 : 1 -dicar boxy lie a cid, etli yl 
: ‘ester (Dieckm ANN and Kron), A., i, 
^ :S89. * 

9-BenAoylzanthen and its leuco-derlva- 
'^.'tive (H eller and v. Ko3tankcki),A., 

445. 

|S|Beiixoylzanthone (Heller and v. 
^^ioETANlCKi), A., i, 445. 
p||Xyl alcohol, pi'oparation of (Meisen- 
Ij 'heimer), a, i, 417. 

^v'reduction of, in presence of iron 
? (Ipatieff), A., i, 347. 
fttniyl alcohol, o-nitroao-, preparation 
I of (Kalle & Co.), A., i, 786. 

■ preparation of a compound having 
! i . the composition of (Kalle &€o. ), 
A., i, 980. 

|4^yl arscuito (Lang, Mackey, and 
r- Gortner), T., 1370 ; P., 151. 
p;faromide, 3:5-(fibrorao- (Wheeler and 
: Clapp), A., i, 897. 
i?>L d»bromo-jp-hydroxy-, condensation 
products of, with aromatic bases 
■ (An WERE and Dombrowski), A., 
f i i, 333. 

|<*-^-nitro-, interaction of, with iso- 
. nitrosocamphor in presence of 

■Jj'; silver oxide (Forster and 

^ Holmes), T., 250 ; P., 9. 

IWIeride, jp-nitro-, interaction of, 

with isonitrosocamphor in presence 
of Bodium ethoxide (Forster and 
VrJ " Holmes), T., 248 ; P., 8. 

and p-nitro-, condensation of, 
Ac- with acetylacetone (Mech), A, i, 
? 55 . 

'^hnide. See Pheny lace ton itrile. 

«a'dichloro-2;2'-dtnitro- 
: ; (KliEOl), A-, LS2. 


and ». 

iiatro-* alkali. 

(Bmok 1103 . f® 

' 186.' ■ * ’’ 

sulpboxide, a po^lie examph 
dynamic isomerism {Siiythk 5 n 
286. 


Bcnaylacetlc acid, 3:5-d£bromoainj,.„ 
A-phthalyl derivative of (Whmi J 
and Clapp), A, i, 898,^ 


a-Bensylaeetone, ^amino-, and it 
additive salts (Sonn), A, i,' 55 . * 

Benzylaoetonephenylhydrazone 

(Schlenk), A., i, 738. 
A-Benzylaldoiime, molecular reananffe 
ment of (Kuhara), A., i, 90o. ® * 

Benzylaminoacetal and analogues (Bug. 

IIEIMER and Schon), A., i, 15 . 3 , ^ 

4-Benzylaminotoluene, 3:5-d7nitro. nie 
paration of (Ullmann), A., i, 62r 
Benzylanilinea, alkylated, dilyatiy-g 
of (Gnehm and SchOnhouer), A i 

BenzylanUopyrines, 2- and f , and their 
derivatives (Michaelis, Mielecke. 
and Lijtze), A, i„^62. ^ 

d-Benzylantipyrine, a-hydroxy- 
CHAELis and Engelhardt), a., i, 91 *^ 
Benzylaraine and its platinichioriS 
(Dehn and Williams), A., i, 721 . 
1-Benzylbenzopyrazolone and its addi- 
tive salts (Milrath), A, i, 1014. 
;9-Benzyl-n-batyl alcohol and its acetate 
(Guerbet), A., i, 636. 
^-Benzyltsobntylcarbmol and its acetate 
(Gderbet), a, i, 636. 
Bensylchloroisopropyl alcohol (Four. 

neau and Tiffenead), A,, i, 168. 
Benzyhriohlorosillcane (Melzeb), A,,i 
967. 

A^-Benzyldiacetonitrilo (v. Meyer and 
Schumacher), A, i, 909. 
Benzyldihydrothymme, p-5-(£initro-4* 
hydroxy- (Johnson and Derby), A, 
i, 1019. 

3-Benzyl- 4 iT-dimethylcotunarin (Fries 
and Klostehmann), A., i, 822. 
d'Bencylethylamino 2-l)enzdReaaii- 
phenetole, -phenol, and -4p-tolaene- 
azophenol (Bulow and SrROESSES], 
A., i, 683. 

6- Benzylethylamino-2:4-bia-benxenew>‘ 
phenol and -;i-tolaeiieazoplwitol 
(Bulow and Sproesser), A, i, 583. 

7- Benzylethylaiiiiao-4-moiio- and <3:^ 
di-methyloonmarinz (BuLOW and 
Sprosser), a., i, 272. 

6-]knzylethylazEdno-2- a-naphthalesn- 
aMphenol (BClow and Spboksseb)j 
-■A, i, 688,,^.;,^.., . 
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p, 

flc ( BtLOW^iS 

'SPBQ^y4>^ V272. - 

primaiy Hsazo^ompotinda of (BOlow 
and ^pBosgei^V A., i, 583, 
5.Be!ii7l^ylA]iii2iO'2'p«ulphobensene' 
axopbenol. and ’>2'j7>toltteneaiophettol 

(Buww^ A., j, 

588. 

BMiiyletbylwlJ™«» TO-amino-, acetyl 
derivatlTe of, and ^-hydroxy- (Gnehm 
and Sohobholzkr), a., i, 112. 
Bencylethylanilinesnlphoiuc acid and 
its salts and nitroso-derivative IGnehjm 
and Schonholzer), A., i, 112. 
Benzylcthylwbntyliilicol and its chlor- 
ide aa<]|oxide, synthesis of (Luff 
and KifPINg), T., 2006 ; P., 224. 
Benzylethyldipropylsilicane and its 
anlphonation (Marsden and Kipping), 
T., 198; P-, 12. 

(i.?Beii*yletliyI-?'pheiiylenediamine, 

sulphate of (Gnehm and Sohgn- 
HOLZEfil, A., i, 112. 

Z-1 BeiiayM-ethyl-2- and-3-pipecoUniam 
salts (ScHOLTz), A., i, 679. 
BenzyletbylpropylaiHoyl oxide and its 
sulphonation (Marsden and Kipping), 
T., 198; P., 12. 

BenzylcthylBillcon efichlorlde, prepara- 
tion of (Luff and Kipping), T., 
2005. 

Benzylethylsilioone (Robison and Kip- 
ping), T., 439 ; P., 25. 

Benzylgfoloaide (Blanksma and Alber- 
DAYAN Ekenstein), A.,.i, 952. 
S-Beiuylliexaliydroantliraceiie, prepara- 
tion of (Godchot), A., i, 16. 
BenzyUiy^azine, action of nitrous esters 
on, in alkaline solution (StollS), A., 
i, 917. 

I’Benzylhydrpxylamine, interaction of, 
with ketone's (Scheiber), A., i, 763 ; 
(Scheiber and Brandt), A., i, 764. 
Senzylideneacetone and its hydrochlor- 
ides (Francesconi and Cusmano), 
A., i, 803. 

arainopyrrolidonG derivatives from 
(Kohk), a., i, 829. 

lenzylideneacatophenone, 2'liydroxy-, 
action of hydrochloric acid on (PerRin, 
Robinson, and Turner), T,, 1110, 
Jenzylidene-o-ainines, action of mag- 
nesium organic compounds on (Busch 
and Leefhelm), A., i, 153. 
lenzylidfl«aM.inii»^H.ftHryI flinif|A.ini«* 
aeida, substituted, eaters, relation be- 
tween constitution of. and capacity for 
forming limpid crystals (Vorlander 

and KA8Ti^^|j^A.,.^.641. 


AitroS hydrochloride of (Pol'S 
" Fleming), T., 1918. ' 

Benzyl idene-4-ainino«a>itaphthoL 
nitro- (Pope), T., 536. i > 
Benzylidene-^-aminophenol hydrwhll 
ide and o- and ^nitro-, anA ^ 
hydrochlorides (Pope and FleI 
T., 1915. 

Benzylldene-o- and -jn. am ephenoM 
and m- and n-nitro- (Pope). T.. 

I"-, 24. " — 

Benzylidene -^-aminophenylarsinie 
j)-hydroiy. (Kuraturium der GEp^' 
AFranziskaSpeyebschen StudiA 
tiftung), a., i, 747. 
Benzylidene-S-aminosalicylus acid, 
nitro- (Pope), T., 534. * 

Benzylideneaniline, o-hydroxy-, and 

ni'- and ;5'-nitro-derivativ«EF| 
(Pope), .T., 535 ; P., 24. ' -M 

and its y -nitro -derivative, hydro^ 
chlorides of (Pope and Fleming^^ 
T., 1916, 

^rihydroxy- (Ga ttermann), A., i, 
Benzylidene-o-anlsidine, i?-nitro-, 
hydrochloride (Pope and Flbmikok 
T., 1917. 

Benzylidene -;7-a&i8idin6 hydrochlori 
and ^-nitro-, and its hydrochlorid 
(Pope and Fleming), T., 1916. . - J 
Benzylidenecarbamidoxime and its ni^o 
derivatives (CoNDuciii), A., i, 155. 
BenzylidenecmnamylldeneacetoiLe 
its hydrochloride (Francesconi .a|| 
Cusmano), A., i, 802, 
Benzylidenedimalonic acid and o-nitro^ 
methyl esters (Meekwein), A,, ‘ 
Benzylidenemethylhydrazine, benzc^1| 
derivative of (Michaelis and Haii' 
anck). A., i, 1020. .,>r 

Benzylidenemethyl isopropyl ketone^r 
actions of, and its dibromide (DiE ' 
MANN and Kron), A., i, 389. 
Benzylidenemethylsemicarbazide (k 
cHAELis and Hadanck), A., 

1020 . ' . 
Benzylidenemethysticol and its phenyll 
hydrazone (Winzheimer), A., i, 80$^ 
Benzylidene- a-naphthylamine, o-hyd 
oxy-, and its hydrochloride (PoPE 
Fleming), T., 1916. 4 

Benzylidene-iS-naphthylamine, acrion^^ 

ethyl oxalacetate on (SiHONand 
guin), a., i, 296. 

Benzylidene ? phene tidioe hydrochloa 
and its nitro-derivatives Ji and 
hydrochlorides (Pope and FjJKifS' 
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^>Wjfch)hydroxy- (ZiKckb and 
r8^0H$L)j‘tA., i, 782. 
(Tlidene^^yldiacetoneamiBe and its 
ti^l^dfochloride (Pauly and Richter), 

i;^SraijlBialoDic acid, 3:5-c^ibromoaii)ino-, 
r ' 1lt®htbaly1-deriyati7e {Whekler and 
^(|jAPp), A., i, 898. 
Oiii^lmetliylAniline, m-amino-, and its 
BGCtyl derivative, p-hydroxy-, and m- 
(GNEHNandSouONHOLZEE), A., 

r*’i; 113. 

^B^iylmethylanilinesulphonic acid and 
1^’ its salts and nitroso- derivative (Gn ehH 
Schonholzer), a., i, 113. 
p^B9nayl-2-iiietliylbenzDpyrazolo]ie 
MiLRATfe), A., i, 1014. 

^ ^luylmethylglyozaline, 4:5- or 5:4-, 
' fl'and its additive salts and mercaptan 
p (Soxn), a., i, 56. 

|!id6&xylmethyi-p-nitro8oaxiiline and its 
hydrochloride {Gnehm and Schon- 
.^-.*holzer), a., i, 112. 
i^dr-Bcnsylmethyl-p-pheay lene d iamine 
r' and its sulphate (Gnehm and Schoh- 
HOLZEk), a,, i, 112. 

J-BenayM.methyl thymine (Johnson 
and Derby), A., i, 1019. 
niA'Benzyl-l-methyliuacil and 5’bromo- 
(Johnson and Derby), A., i, 1018. 
/Beuylozide, sodiiim, action of alcohols 
on (Guerbet), a,, i, 162, 636. 
Benzylozybeuene-^-Bidphoiiic acid, 
sodium salt (Schultz and Ichen- 
haeuseb), a., i, 230. 

Beniyl a-phenyl-^-benByl-y-benzylid* 
enepropyl ketone (Reimer and Rey- 
nolds), a., i, 989. 

Beniylphosphinic acid, hydroxy-, 
i : imiliue salt (Vall^e), A., i, 976. 
;^BefizylphtbaIi^de, 3:5-c^2;bromo- 
■":>{\\^EELER and Clapp), A., i, 898. 
^-BeMylpiperidine, p-hydroxj-, and its 
dibromo-derivative and their hydro- 
bromides (Koenigs and Bern hart), 
I A., i, 285. 

^Benxylpropionic acid, ethyl ester 
|'^(I>IECKMANN and Kron), a., i, 
J: S«9. 

^S'Bensylrhodanic acid and its condensa- 
te turn with aldehydes (Andreasch), 
U., i, 683. 

Baniylfnlplionyl bromide (Frohm and 
^ 0AUPP), A., i, 970. 
VensyltheophylliBe and its additive 
salts (Sqbwabe), a., i, 46. 
Bsa^lisdtbioaiiilinQfeyasomalonic acid, 
whyf ^^Bixebuann), T., 627. 


ethyl 


and 


1- Bentylnraoil (joHNsoi^ and 
A., i, 1018. 

S-Bensyliiraoil and 3-bromo- and u.*: 
dinitro- (Johnson and Derby) . 
1018. ’ 

Benzylvaleric acid and its s 
ester, chloride, and amide ( 

A., i, 636. 

2- Benzylzaiithen (Heller 

Kostanecki), A., i, 445. 

Beryllinm. See Glucinum. 

Beryls, chemical structure of (VERvin 
SKY), A., ii, 965. 

Betainecarbozylic acid and. its 
and chloride (v. Braun), A., i, gog 

Betainecarbozylic adds and’ their 
amides (v. Braun), A., i, 607 . 

Betaines, new, of the pyridine seti« 

(Kirpal), a., i, 679. ^ 

Beukoss Boss. See Lippia scahmhm 

Beverages, detection of sacchann ’’ juld 
other arti 6 cial sweetening materials in 
(Bianchi and Di ITola), A., ii, 1079 . 

Bile, absorption spectra of (PiEnRr) 
A., ii, 408. ' 

circulation of the (Bayer), A.,ii 959 . 

chants in the, occurring in ’some 
infectious diseases (Baldwin) a 
ii, 212 . 

influence of tolylene- 2:4 -diamine on 
the secretion of cholesterol ij 
(Kusumoto), a., ii, 970. 
occurrence of lecithin in (Long and 
Gephart), a., ii, 872. 
ox. See Ox-bile. 

Bile acids, alleged formation of, by the 
action of trypsin on hsmoglobm 
(Hollis), A., li, 408. 
Pettenkofer’s reaction for (Guerin), 
A., ii, 783. 

new reaction for (Jolles), A., ii, 998. 
colour reactions of (Fleig), A., ii, 991. 
colour reaction of, with vanillin and 
sulphuric acid (Inouye and Ito),A., 
ii, 999. 

Bile haemolysis, reasons of the increased 
rate of, in concentrated salt solntiois 
(Bayer), A., ii, 969. 

Bile pigments, alleged formation of, b; 
the action of trypsin on hsmoglobin 
(Hollis), A., ii, 408. 
spectra of (Piettbe), A., ii, 408. 
detection of (Steensma), A., ii, 442- 
detection of, in urine (Schippebs), L, 
ii, 443 ; (Macadie), A., ii, 743. 

Bile salts, 'behaviour of lecithin vita 
(Long and Gephart), A., ii, 872, 



1263 


BiwhemUtxifc 

(STfiES^-’ ■ 

BiologiMl"' 


IND^ OF-iuBJ^CTS. 

hoetiic (Nt|iyL ester, aclioa 




acid 

and 


acid 

and 


(v. EuiiRR*^ JOLiJs), 1021. -■ 

Birch leaf K % 065. 

Birds, leiiCM>{:tiOtea9e.,aiid ai)£i*}en copro- 
tease of {Opib and Bahkeb), A., ii, 
117. : 

brain of. See Brain, 
liver of. See Liver, 
muscle of. See Muscle. 
Bisi^acetylsinuiophenylarginio 
and its sodium salt (Pyman 
Keynolds), T.', 1185 ; P., 144. 

Bis 3‘aeetylaitti]iotolyl-5-arsiiuc 
and its sodium salt (Pyman 
Reynolds), T., 1183 ; P., 143. 
Bis4-a9uno.2:5-dunethylpbeiiylacetic 
acid and its derivatives (Heller and 
Leyden), A., i, 218. 
5-EiS'?)i-aminophenylunixLoethane and 
its tetra-acetyl derivative (Borsche 
and Titsingh), A., i, 104. 
Bis-ji^-aminophenylarsinic acid and its 
sodium and barium salts (Pyman and 
Reynolds), T., 1184 ; P., 144. 
Bi8-2-ainiiiotolyl'S-arBinic acid and its 
sodium salt {Pyman and Reynolds), 
T., 1181 ; P., 143. 

Bisanhydrophenacylamine and its 

additive salts and benzoyl and 
benzylidene derivatives (Gabriel and 
Lieck), A., i, 465. 

Bisazo- compounds (Duval), A., i, 706. 
Bisazodiphenylmethane and 

amino-, and their 4:4'-diaeetyl deriva- 
tives, and 4;4'-dj;cyanQ- (Duval), A., i, 
706. 

Bisazodiphenylmethane -4: 4 -dicar b - 
oxylio acid (Duval), A,, i, 706. 
Bisazo-dyes from phenol and cresols 
(Schultz and Ichenhaeuser), A., i, 
229. 

BiBbenzeneazo-m-hydroxybenzoic acids, 

«- and j8-, and the methyl ester of the 
i9-acid (Grandmougin and Fuei- 
mann). A., i, 1024. 

Bisbenzeneazophenol, acetyl derivative 
and benzenesulphonyl ester (Grand- 
mougin and Freimann), A., i, 
1023. 

Bisbenzeneazosalicylic acid, methyl 
ester, and its acetyl derivative (Grand- 
mougin and Freimann), A., i, 1024. 
Bisbeszoyl cyanide and its derivatives 
(Diels and Pillow), A., i, 535. 

Biscyanodimethylaminophenylmethane 

and its diearbozylic acid (v. Braun). 
A., i, 628. 

Bi8-l-cyano-2'hydrozyindene and its 

salts. (Moore and Thorpe), T 
178. 


pr ^j^yiijazine hydrate 6^ and ita^palta 
i" (C^^Tius and Rimklb), A.^ J,; 
^irtiazoacctic acid, ethyl ester^ 

ide, and its acetyl and aldebyd^.^ 
derivatives, and methyl ester (CnsgritV^ 
and Rimele), A„ i, 921. i 

BisdiethylmalonyBe^maminoethaite"' 
(Einhorn and v. Diesbach), A.,’-fi 
110; (Einhorn), A., i, 315. 
2:4-BiBdimethylaminophe]iyi'jK-cyaii6-AV 
nitrophenylazomethiue { Sachs, amif^ 
Appenzeller), A., i, 227. 
Bisdimethyli^ciamylcarbinol, imind^ 
(Riedel), A., i, 251. 
Sisdimethylethylcarbinol, iraino-, ai^- 
its hydrochloride (Riedel), A.,i, 251:^!? 
Bishydroxypyridylcarbamide (Mills and 
WiDDows), T., 1382 ; P., 174. 
Di-Bisketo - 2- phenylbenzotriazine ■ ? r 

(Pierron), A., i, 925. ^ a" 

Bia-;?-methoxyatropic acid (Bougault). 
A., i, 341. 

Bismethylaminothiocarbamide (Mi-J 

CHAELis and Hadanck), A., i, 1020. 
Bismethylcarbamidotbiocarbamide 
(MiciiAELisand Hadanck), A., i, 1020. 
4:4'-Bismethylhydra2iuodiphenylmetli- 
ane. See Diphenylmetliaiiedimethyl*^ 
hydrazine. . .v 

Bismuth, atomic weight of (Gutbier and 
Birckknbach), a., ii, 600. : v 

so-called amorphous (Cohen and Olie)v'; 
A., ii, 199^. 

and arsenic, freezing-point diagrams" 
of the system (Friedrich and LEp«H 
ROUx), A., ii, 300. 

equilibrium in the system nickeled''' 
(Portevjn), a., i'i, 45. :% 

reaction of, with nitric acid (Staks 7 
bie), a., ii, 497. u; 

Bismuth alloys with antimony, hardness: 
of (Saposhnikoff), a., il, 600. 
with calcium (Donski), A*, ii, 280. 
with cobalt (Lewkonja), A., ii, 853... > 
with nickel (Voss), A., ii, 195. 

Bismuth, compounds, with fatty hydroxy- , 
acids (Telle), A,, i, 851. 

Bismuth salt solutions, electrolysis of.: 
(Gutbier, Birckenbach, and Bunz), 
A.,ai, 600. - 

Bismuth bromide and chloride, melting-, 
point curves of (Eggink), A., ii, 104S.'^» 
fluorides and oxides of quinquevalstttV 
(Ruff, Enoch, and Zkdnkr), Aiw- 
ii, 298. 

suftnitrate (Brown), A,, ii, 391. 
nitrite jwisoning after the inter^. 

administration of (Boh me), A-jlm 
_ 55. .if 

oxides of quinquevaleiit (Gutbier 
Michelei^), A., ii,^01. 



ISDES ei^WEcr^. 


. imofioii^do^s^^tlifiiQdstiitio^ oftn^‘ f 
snboria^ |Bft»Li»), T. > 164. i 

l^ fenide, uid antimony and amnio' 
i ^^ :.aelepidft8. OMnTwnndB of, with silver 
selonide (PAlabon), A., ii, 687. 
^t/ielluride (PSlabon). A., li, 687. 
Bimnthons hrotnide, chloride, and 
iodide (Hebz and Guttmann), A., 
iC^.. ,U, 199 ; {Kgoink), A., ii, 3043. 
iiSiyatli, estimatLon of small quantities . 

of (Rowell), A., ii, 325. 
4^<»timation of, electrolytioally (Metz- 
p • ' osBand Beans), A., ii, 541 ; (Peset), 
i., ii, 780. 

5 ' ^timation of, volume trically (Eheen- 
A., ii, 72 ; (Balavoine), A., 

- ii, 990. 

vy-JWtimation of, in alloys and slags 
(Namias), a., ii, 326. 

^Bitmnth ion, ^ivalent, existence in 
aqueous solutions of a (Denham), T., 

:f 833 ; P.,76. 

BUmnthona bromide, chloride, and iodide. 

. See under Bismuth. 
i^ 4 ^.BiS“ 0 -nitrobenzeneazoazoxybenzen 8 

<5^ (Borsche), a., i, 67. 
^^B i^ uitrobenzeneaao-o-creBOl 

(Borsche), A., i, 66. | 

'&4>Bii-o>nitrobonEeneazopheuoI 

(BoesOHe), a., i, 66. 

‘ -p*nitrophenylamino- 

" . ' ethanes (Borsche and Titsingh), A., 
C i, 104. 

rBii- 2 A 8 -<rinitrophenyl-??-phenylenBdi- 
amine (Morgan and Micklethw A it), 

ry>T., 609. 

and nitrosoacetanilidea 
<Cain), T., 682. 

* B:8'-Bisoxythionaphthen i2:d-bisthio- 
^ naphtlunindigotm) (Friedlander), 
A., i, 613. 

^Mifphenyldimethylcarbinol, imino- 
^ (Riedel), A., i, 251. 
^Siaphenylmalononitrile and its silver 
Si&ialt and alkyl derivatiTes (Hessler), 
i, 182. 

'#.|»Biatetrahydroqninolylpentaniethyl- 

enediamine and its picrate (v. Braun), 

f ;" A., i, 678. 

- ttf'Q-tliioacetophenone (Farbwerke 
tyOBM. MEISTEB, LUCIUS, & BrUN- 

P^ JkO), a., i, 987^ 

4 Bii-h-thio-i-pheny 1- S-m ethy Ipyrazolone 

■-.' ■■ and its met h iodide (Michaelis and 
■ .fANDEB), A., i, 690. 

.m-, and -j^ telueneazophenolt 
V f and their acetyl derivatives (Grand- 
iiouoiN and Fbeimann), A., i, 

-Ii' 


t/fejiBia, 1073; p*’ 

102. ■ ;■ 

liS-BlBtciaxoethue -and tbe action <,( 
magnesium phenyl iBomide on (Pqr^ 
TER, Fikbz, and Joshua), T., 1071 . 
P., 102 . 

Bityite occurring with tourmaline ijj 
Madagascar (Lacroix), A., ii, 705 ^ 

Biurets, t^ithio-, new, and their deriva- 
tives {Fromm and WeUer), 4 i 
703. 

Blackberry- seed oil (Kr^izan), a y 
239. ’ 

Blddite from Chile (Palache and 
Warren), A., ii, 1047. 

Blood, formation of, in spleen and liver 
in experimental anaemia (v. Do- 
MARUS), A., ii, 509. 
regulation of the physico-cliemical 
properties of, after injection of 
different solutions (Buglia), A iL 
958. 

alkalescence and acidosis of (Landau) 
A., ii, 304. 

influence of alkalis on the alkalescence 
of normal, and of blood iu cases of 
endogenous acidosis (Landau), A 
ii, 304. 

coagulation, decomposition of blood 
platelets, and muscle coagulation 
(Burkeb), A., ii, 510. 
influence of alkaline ferro- and feiri- 
cyanides on the coagulation of 
(Laeguieb des Bancels), a, ii, 
958. 

coagulation, influence of mtestinal 
extract on (Czubalski), A., ii, 
304. 

coagnlation time (Golla), A., ii, 
766 . 

fatty degeneration in (Shattoce and 
Dudgeon), A., ii, 958. 
issuing from the dog^s saprarenal 
(Young and Lehmann), A., u, 
767. 

increase in osmotic concentration of 
the, during aneesthesia (Cablsos 
and Luckhardt), A., ii, 804. 
spcctro photographic investigations ob 
the action of hydrocyanic acid od 
(Lewin), a., ii, 1048. 
action of oxidising salts on (CusBNt), 
A., ii, 1049. ^ ^ 

albumose iu (Abdekhalden), A., u, 
605. . . 

amount of albumose in (FesukDi 
A., u, 117, 612; (Abdbbhalbbn), 
I A., 0,305. 
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ainll 

heats “ (CamiS),! 

A., H, 10*47. 

jrlvcine In uohdaI (BiiiGEL), A., ii, 
1048. V 

the residual tiitrogeu of (Hoblweg 
and Mbybr). a., ii, 707. 

tioisoDons substances in {Lefmann), 
A.,ii, 522. 

proteic acids in (Bbowistski), A., ii, 
205. 

occurrence of proteose in (Bohghakdt), 
A„ ii, 957. 

proteoses in (Fbegnd), A., u, 117 ; 
{Abdbbhalden), A., ii, 305. 

sugar in (Rona and Michaeus), A,, 
n, 117; (Micbaelis and Rona), 
A., ii, 329. 

the total sugar of (Lupine and 
Boulud), a., ii, 957. 

sugar of, behaviour of, after bleeding 
(Andeksson), a., ii, 767. 

detection of (Bitukmaster), A., ii, 
643. 

reaction of, after intravenous injection 
of acid and alkali (van Westen- 
byk), a., ii, 1048. 

the guaiacum reaction of (Senter), 
A., ii, 305 ; (Alsbeeg), A., ii, 999. 

estimation of catalases and oxydases 
in {I^B and Mulzer), A., ii, 958; 
(Lob), a., ii, 999. 

haman, estimation of gases in, by the 
chemical method (Baiicroft and 
Mora WITZ), A., ii, 319. 

estimation of the respiratory capacity 
of small quantities of (Dhesek), 
A., ii, 1048. 

estimation of sugar in (Bang),' A., ii, 
235. 

Hood coTpuacles, are the antigen and 
the amboceptor-fixing substance of, 
identicall (Forssman), A., ii, 510. 

red, Giirber’a phenomenon with 
(Dunin-Borkowski), A., ii, 708. 
the time relations of haemolysis on 
exposure to light of sensitised 
(Harzbecker and Jodlbauer), 
A., ii, 866. 

action of flaoresceut substances on 
(v. Tappeiner), a., ii, 867. 
action of lipoid-soluble substances 
on (Trarbe), a., ii, 708. 
effect of amyl uitnte on (Slayu), 
A;, ii, 767. 

equilibrium between the cell and 
its environment, with special 
reference to (Koore and Koaf),, 


ujioleSi thfi nt, 

(ABDERRAtM^; - 
ITABINO), a., ii, 510. - " 

BlMd^diilu, lysinogeu of (Takaki), 
.^512. , 

BloM-gas aualysifl, differential 
of (Barcroft), a., ii, 319, 62 a. jSl 
Blood gases, effect of hinidin 
(Barcroft and Mines), A., ii, 

Blood pigment (March lewski and| 
Rettingee), a., i, 232 ; (Marchlep^ 
ski), a., i, 843. 

Blood pigments, action of certain oxidis^ 
ing agents on (MacWilliam), A,, M 
585. ^ / I 

Blood plasma of oxen, behavionr 
certain polypeptides towards (ABnER-| 
haiden and McLesteb), A., ii, 511.^< 
Blood platelets, decomposition of, bloody 
coagulation, and muscle coagulatic^ 
(Burkee), a, ii, 510. 
of the ox, behaviour of certain 
peptides towards (Abderhalden^ 
and Manwaring), A., ii, 510. 

Blood pressure, duration of effect of 
pituitary extract on (Mummery an^ 
Symes), a., ii, 767. 

Blood-serum, hremosozic value ql| 
(McCat), a., ii, 403. ^ ^ 

action of resorbed salicylic' acid^^iir^ 
(Jacoby), A., ii, 512. ’ 

of different marine and terrestrU^ 
animals, viscosity of (BottazIBiJJ 
A., ii, 869. 

variations of electrical conductivity: 
viscosity, and surface tension 
during dialysis (Bottazzi, BUQLli| 
and Jappelli), A., ii, 870. 
of various animals, content of proteha| 
nitrogen in the (Bottazzi), A.,'J^ 
869. 

See hIso Serum. 

Boat funnel. See Funnel. * 

Body, animal, are there reducing fer? 
ments in the 1 (Hefftee), A., 
1054. 

Boiling point method, sources of error in 
the, and attempts to remove thopci 
(Beckmann, Liesche, and Klopfbe^ 
A., ii, 663 ; (Beckmann), A, ^ 
1014. ♦ 

Boiling points and freezing points pi 
concentrated aqueous si^utions OQf^ 
the question of the hydration of thi 
solute (Johnston), A., ii, 661. 
and melting points of aromatic 
phides, seleuides, and tellurides^ 
their halogen additive compod^ 
(Lyons and Bush), A, i, 417. 
Boletm edulis^ preparation of pure c|^| 
from (Scholl), A, ii, 1^5iU 
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Bon^ BerUutL^liSabier, jQodiSd^ 
j pl&todia Ifewel of tlw 


.^^bieeitwol from chrysslideoe oil 
^^^(Msnozzi and Morescbi), A., i, 
241. ■ • 

its esters and dibromo-derivative 
r from the chrysalis of B(mbyx Mori 
^ ' (Mbnozzi and Morebchi), A., i, 

f 266. 

/Bone, influence of strontium on the 
5 ; ' growth and composition of (Stoeltz- 
?f> 'NER),*A., ii, 769 . 

' Bone dust, manuring with (Uohiyama), 
ii,' A., ii, 128. 

^Bono marrow, chemistry of (Nerking), 

:i A.,ii,516. 

'^Bone phosphates, behaviour of, In soil 

(Momtanaki), a,, ii, 128. 

'Books, gift of, from Sir Henry E. Rc^coe, 

■ P.,278,289. 

acid and anhydride. See under 
^Boron. 

' Borides. See under the various metals. 
Bomeol, new (Aschan), A., i, 428. 
Bomeol, direct transformation of, into 
i campholic and isocampholic acids 
: ^ (Guekbet), a., i, 661. 

' Bomyl borate, preparation of (Veretn- 
IGTE OhININFADRIKEIT ZiMMER & 

, Co.), a., i, 351. 

ethoxyacetate (Farbenfabriken 
TOBM. F. Bayer & Co.), A., i, 
429. 

paJmitate (v. Sobbe), A. , i, 555. 

soBomyl acetate, prejwration of (Chkm- 
ISCHE Fabrik von Heyden), A., i, 
351. 

esters of fatty acids, preparation of 
(Chemische Fabrik yon Heyden), 
A., i, 351, 809. 

oxalate, preparation of (Basler & Co.), 
A., i, 429. 

Boron, so-called crystalline (Biltz), A., 
ii, 762. 

the ultimate rays of (DE Gramont), 
a., ii, 645. 

Boron nitnde, preparation of (Stock and 
Holle), a., ii, 687. 

^rioxide {boric anhydride), action of 
aluminium powder on (Weston and 
Elms), A., ii, 385. 

Boric acid, origin of the, in the soffioni 
of Tuscany (Nasini), A., ii, 862 ; 
(D’Achiardi), a., ii, 955. 

r'* in the fumarules of Vesuvius (La- 
croix), A., ii, 766. 
detection of, in foods (MANNicn and 
PaiEss), A., ii, 429. 
detection of, in foods by means of 
turmeric papef (Lavalle), A., ii, 


.W' jp(^^aol< 

‘ in foods A. 

Boron . sulphid^" ^rtyp^sis of (ijop. 
MANN), A., ii, 087. ' 

Boton thiocyanate (Cooksedgk) t 
2177; P., 270. 

Boron minerals, two^ new, of contact 
metamorphic origin (Kkopf anri 

Schaller), a., ii, 507. ^ 

‘ ‘ Bonrgou. ’ ’ See Panicum 
Boyle-Mariotte law, application of 
deduction from the 
A., ii, 565. 


Brain, human, composition of, at different 
ages (Koch and Mann), A., ii, 307 
of birds and fishes, chemistry of 
(Argieis), a., ii, 965. 
material in the, which unites with 
tetanus toxin-(TAKAKi), A,, ii,52i 
behaviour of the, towards strychnine 
(Sano), a,, ii, 974. 

Brass, analysis of (Schurmann aiid 
Arnold), A., ii, 898. 

Brasses, electrolytic corrosion of, in 
synthetic sea- water (Lincoln and 
Bartells), a., ii, 1039. 

Brassica Papa var. rapifera, essential oil 
of (Kuntze), A., i, 196. 

Brazan from naphthalene, and 2- 
hydroxy-, and its acetyl derivative (v. 
IvosTANECKi and Lampe), a., i, 671. 

Brazanquiuone, 2 -hydroxy- {miJiydro-s.- 
naph^aqumo7ieresorcinol} (v. Kostan- 
ECKI and Lambe), A., i, 672, 

Brazanquinones (v. Kostanecki and 
Lampe), A., i, 907. 

Brazilein and its deiivatives {Engels, 
Perkin, and Robinson), T., 1115; 
P., US. 

methylation of (Engels, Perkin, and 
Robinson), T., 1131. 

Brazillc acid, constitution of (Perkin 
and Robinson), T., 502. 

Brazilin and haematoxyiin and their 
derivatives (Engels, Perkin, and 
Robinson), T., 1115; P., 148. 
constitution of (Perkin and Robin- 
son), T., 489 ; P., 54. 

Brazilinio acid, synthesis of (Perkin 
and Robinson), T., 489 ; P., 54. 

Bromal hydrate, use of, in chemical, 
microchemical, and microscopic in- 
vestigations (Schaer), A., ii, 62. 

Bromates, Bromic acid, and Bromides. 
See under Bromine. 

Brpmination (Cohen and Cross), A., 1 , 
413 ; (Agree, Johnson, and Nird- 
linger), a,, i, 413 ; ii, 29. 
by means of diazohen zene perbroiDR e 
(BiiLOW and Schmauhtesberg), 

A., i. 743. 
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Bromine, ^ i. ^ 

jl>;|3cl^loricle by eleet|i^jr^ 
lysis ii^flbe^iSdjtel solutions i5ro^2 
the manulaotture of poteissium chlor- 
iJe fttti its importance for the 
{Hof),.A., ii, 946; 

electrolytic conductivity of, in nitro- , 
b^ene soiution (Bbuner), A., ii, 
149. ^ 

substitution of, by chlorine in the 
animal body (Boninger), A., ii, 208. 

physiological action of (Tog ami), A., 
li, 872. 

Hy^obromio acid {hydrogen, bromide), 
liquid, heat of vaporisation of 
(Elliott and McIntosh), A., ii, 
354. 

Bromides, behaviour of, in the human 
and animal organisms (v. Wtbs), 
A., ii, 875. 

excretion of, by the Tcidney (Hale 
and Fishman), A., ii, 611. 
delicate test for, alone or in solution 
with chlorides (Jamieson), P., 
144. 


^ auaIyMa(^of \ 

)^A*K0.ld), a. , ii, ■ , 

analyst of (BPTDfHEA!^ 
A., ii, 955. - 

‘ jifownian motioh aud osmotic prendre 
(Dgclahx), a,, ii, 760. 
influence of the medium on (HEN&jdi 
A., ii, 760. , ^ 

Brucine, new method of oxidishsg 
(Leuchs), A., i, 663. 
iodine derivative of (BURACZEwa^ 
and Koznikwski), A., i, 1007. 
Brucinonio acid and its ethyl 
(Leuchs), A., if 563. ,=. /r- 

Siiddleia foliata, oil from the leaves ai^ 
flowers of (Schimmel k Co.), 

668. ' J 

Bulbs, absorption. See under Analysijd 
Bunsen flame, internal friction and 
density of the (BeCkek), A.,ii, 163^ 
luminosity of the (Lacy), A., ii, 103$| 
apparatus for producing colorations 
in a (Scriba), A., ii, 647. ' 

Burette, circulation (Muller), A., Sj 
626. 

gas, new form of (Hill), T., 1867; 


Bromic acid, study of the oxidation 
phenomena produced by (Bau- 
bigny), a., ii, 577. 
and iodic acid, estimation of, by 
means of thiosulphuric acid 
(Casolari), a., ii, 222. 

Bromates, chlorates, iodates, and per- 
iodates, estimation of, by means of 
formaldehyde, silver nitrate, and 
potassium persulphate (Brunner 
and Mellet), A., ii, 222. 

Bromine, chlorine, and iodine, separation 
of, % means of hydro^n peroxide 
in acid solution (Jannasch), A., ii, 
730. 

Sec also Halogens. 

Bromine absorption of unsaturated com- 
pounds, appamtus for the determina- 
tion of the {Crosslby and Renouf), 
T., 648. 

a-Bromo-lhtty acids, fission of hydrogen 
, cyanide from amides of, and forma- 
tion of aldehydes or ketones from 
(Mossler), a., i, 133. 
action of zinc or magnesium on mix- 
tures of esters of oxalic acid and of 
(Rassow and Bauer), A., i, 316. 

BromoiminO’acids, esters, stereoisomeric 
(Hilpbrt), a., i, 829. 

Bromo-. See also under the parent 
Substance. 

Bronzes, old, physico-chemical investiga- 
tion of, from the excavations in 
Lalajants, on the S. W. shore ofi Lake 
Bontscher in the summer of U906 
(Skcsdee), A-, ii, 38L . 


P., 210. 5 

automatic safety (Muller and 

Berohem), a., ii, 775. . ;/J 

a shortened (Tschaplowitz), A.f ^ 
981. 

Burettes, gas, a combined stopcock aB<|| 
capillary connecting tube for (Hill)^ 
P., 95, 

Burette clamp, new (Muller), A., iL 
1069. 

Burseracin and its effects (v. Boltoi^ 
A.,i, 436, ’ ^ 

ay-Butadiene^aS-dicarboxylie acid. 1^ 
Miiconic acid. 

Butaldehyde, chloro-, palladium codg 
pound (Makowka), A., i, 328. 
^Butaldol, crystalline polymeride m 
(Musselius), a., i, 761. -.-x/ 

Butane, physical properties of (Lebeah^ 
A., i, 749. 

Butane, ajBS-iy’fbromo- (Lespieau and 
Pariselle), a., i, 496. ^ 

fsoButane, physical properties of (L® 
beau), a., i, 749. I 

boiling point of (Noyes), A., i, 305. ' 
«/c7oButane derivatives, transformation 
of, into cyclopropane derivative 
(Demjanoff), A., i, 85. C 

cyrioButaneoarbozyiio acid and ' .fh 
amide, chloride, and uretham 
(Zelinsky and Grtm), A., i, 14.:j| 
hydrogenation of (Kijneii), A., i, 5^ 
Butanedioarboxylic acids. See Adij|| 
acid and isoPropylmalonic acid. 
Butane'OttTy tetracarboxylic acid, «; 
hydroxy- (Simonsbn), T., 1781, -rl 
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Mione/ ; Seb^‘ 1 ^^^ ethyl ketotie. « 
^Bvtuono «nd* its nitrosite (Dbm- 
^jakoff), A,, i, 329. 
li^BntBiMy constitution of (Zelutskt 
^ and OtJTT), A., i, 14 ; (Willsxattbb 
Brijob), A., i, 402. 

fteid. See Crolonic acid. 
&*^Bntenolo acid, aA'<^?bromo- 7 -hydroxy- 
^Ifl^SPiKAU and Viguiek), A., i, 125. 
T^^^a^uten-S'Ol, A-bromo-j and its aoetin, 
If and oa$-irttodo-, and its acetate (Les- 
"^^nsAU and Pariselle), A., i, 496. 
^^Baten- 7 -ol {a-methylollyl alcohol) 
p^<WoHL and Losanitsch), A., i, 934. 
jButiAol and its plienyhirethane (Les- 
^ PIEAU and Pariselle), A., i, 496. 
^atcnyl alcohols. See A^-Butenols. 
flutter, detection of benzoic acid in 
(HIlphen), a., ii, 906 ; (Robin), 
A., ii, 1078. ^ , 

‘^^^toction of the unsaponifiable m- 
, gredients of cacao-butter in (Mat- 
THEs and Ackermann), A., i, 637. 
pBatter-iat, estimation of the caprylic 

E octoicO 8 cid value of (Dons), A., ii, 
^8. 

tterfly pnpas, influence of the amount 
r.:'bf carbon dioxide in the respired air 
^""On the changes in weight of (v. 

Linden), A., ii, 605. 

^Biltyl alcohol. See Trimethylcaibinol. 

f ilQBntyl alcohol, isomeric change of, 
effected by nitrous acid (Henry), 
A., i, 2. 

thermodynamics of mixtures of water 
and .(Bos e and C la r k ) , A. , ii , 84. 

T ' oxidation of, by a contact process 
(Okloff), a., i, 306. 

'iMBntyl arsenite (Lang, Mackey, and 
'"f, Gobtner), T., 1367 ; P., 150. 
'Anprocyanide (Guillemakd), A., i, 
^720. 

IJiButylacetoacetic acid, ethyl ester 
^^Clarke), A., i, 593. 

S^atylamine (Zelinsky and Gutt), 

li^tyliuBiinoacetal and its derivatives 
'^PAAL and van Gember), A., i, 

^ 4 'j|»Sittyl’-a-eaiuphora 3 nic acid(FR£YLON), 

^ J^;V86L , 

' learbimide and its metallic salts 
^HiiTz), A., i, 327. 
jflcarhinol and its isomerisation 
.jtamethylene derivatives (Dem- 

■ -;^^AJ!»0FP), a. j 1, 85;. 
/aaButyloarbylamine (Gcillemabd), A., 

'ms.:. - 




,tion 8 of 630, 

i^ihefic chan^ In. Uie widsformatinB, 
of(KiJNEB);A.Vir8?f' . 

Butylene, dibromo- (LES^BAtr and Pin 
belle), a., i, 49^ 

ilsoB&tylene ojS-oxide (Riedel) a \ 

' 956 . 

sec, 'Batylideneqalnone, penla- and h^, 
bromo- (Zincke and Goldekiuv^ 
A.,i, 781. _ 

sec. -Butylmalonic acid, a-broino- (Egj.. 
LiCH), A., i, 396. 

ir-Butylnaphthalenes, «- andfl-, andtbeir 
pi crates (Bargbllini and Mrlaciko 
A., i, 775. ^ ^ 

MoButylnaphthalenea, and 0 ., 
paration of (Darzens and Rost), a., 
1, 411. 

;?-sec.-Butylphenol, ii(-brQmides and 
quinones of (Zincke aud Goidk* 
mann). A,, i, 780. 

^oBntylthiolcarbamlc acid, denratirei 
aud salts of (Anschutz), A., i, 327, 
isoButyramide, a-amino* (Francrimokt 
and Friedmann), A., i, 509. 
woBatyrauilide, imide chloride of 
(Staudikgek), a., i, .654. 

7 i-Butyrio acid, formation of, from gh. 
tamic acid (Brasch and NeuberoL 
A., i, 860. 

oxidation of, by hydrogen peroxide 
(Dakin), A., i, 74. 

Butyric acid, a amino-, ^ntheeis of 
(Zelinsky and Stadnikoff), A, 
i, 607. 

; 8 - amino-, derivatives of (Kay), A., i, 
773. 

7 -amino-, derivatives of(GABiiiELand 
Colman), a., i, 274. 
o-amino - 7 -hydroxy-, synthesis of, and 
its dibenzoyl derivative (Soreksef 
and Andersen), A., i, 650. 
a-bromo-, ethyl ester, condensation 
of, with cyclohexanones (Wallace, 
Churchill, and Rentschler),^, 

i, 404. f 

0 -hydroxy-, detection and estimadon 

of, in urine (Shaffer; Blacx),A, 

ii, 992. 

07 -^thydroxy-, lactone of, and its 
benzoyl derivative (CarbA), A., i, 
601. , . 
isoButyrio acid, o-amino-, jV-henzo^l de- 
rivative, and its amide and lactimonB 
(Mohr and Gkis), A., i, 339. 
0 -amino-o-bydroxy-, ethyl ester, an 
ks hydrochloride and urethane (LK 
Etablissembnts Poulenc Fb^ees 
Ernist Fouebjear), a., i, 
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latyrio afii4^«^®nt*tioia.- ^ ^ndet 

Ferm&ntatiQXi, 

soBntyric - anliyftride» a-amino-, nitra- 
tion and acetylation of (Feanchimont 
and FEiEa)KA}TN), A., i, 609. 
{Q^oplienone, y-amino-, A^-benzoyl de- 
rivative (Gabbibl and Oolman), A., 
i, 275. ' 

Jatyrylbutyric acid, ethyl ester, boiling 
point of* (2EI.TNEB), A., i, 760. 
soButyryldimethylacetic acid, ethyl 
ester (Zeltneb)„ A., i, 760. 
i-i:si)BntyTyl-2;6-diplienyl-4-wopropyl- 
A=*-cycZohciette-l: 1-dicaTboxyUc acid, 
ethyl ester (Dieckmasn), A., i, 389. 
s<>Bntyryl-«- and -jS-napbthylliydrazides 
and the action of calcium oxide on 
(Libbbe), a., i, 682. 
^.isoBatyryl-jS-phenylbiityrio acid 
(Dieckmann and Kkon), A., i, 389. 
Jtttyryl'i>-tolaidide, «- and y-chlofo- 
(Wolffenstein and Rolle), A., i, 
282. ' 

Jutyryltropeine, a^-dibromo-, and a-, 
jB-, and 7 -chloTO‘, and their additive 
salts (WoLFFKNSTEij^ and Rolle), A., 
i, 282. 

SyMns, monoamino-acids of (Abper- 
halden), A., ii, 517, 


lacao butter, unsaponifiable ingredients 
of, and their detection, in butter 
(Matthes and Rohdich), A., i, 199, 
532 ; (Matthes and Ackebmann), 
A;,i, 637^^ 

jacao fibre, crude, .estimation of (K onto ; 

Matthes), A., ii, 236. 
lacodylic acid. See under Arsenic. 
ladineiLC, isomerisation phenomena 

during the preparation of (Lepesoh* 
kln), A., i, 557. 

dihydrobromide and dihydrocliloride, 
taction of bromine and chlorine an 
(Deusskn and Lewinsohn), A., i, 
354. ^ 

[Cadmium, electrolytic valve action of 
(Schulze), A., ii, 560. 

Uadminin alloys with aluminium 

(Gwykb), a., ii, 286. 
with calcium (Doi^ski), A., ii, 279. 
with pickel (Toss), A., ii, 196. 
Cadmiiiiti antimonides (Kurnaeoff and 
Konstahtinoff), a., ii, 890. 
chlorida, specific gravity of a<[aeons 
solutions of (v. Bibon), X., ii. 


(^ride,^ld}ca|i d^ble^ai^of 

and 

mmm .\ %*; 

atnmoniaUi chromates (GltdoSBX A«i 

' ii, 691. 

oxide, velocity of roductm 
carbon monoxide, and the exist^i^ 
of a suboxide (Brislee), T;; Ifil. -'-- 
potassium calcium sulphate 
A., ii, 590. 

Cadmium ion, univalent, existeiK^I^ 
aqueous solutions of a (Denhai^ 
T., 833 ; P., 76. 

Cesinm rhodium bromide and chltt 
(Gutbier and HuTTLiNaEE)^ 

200 . 

iodate and periodate, specific 
and solubility of (Barker hi' 

16. i 

(Foote and CHAiif^B]| 
A., ii, 686. 

nitrate, crystallisation of (JoNEs), ' 
1743 ; P., 196. 

indium selenate (Mathers ail 
Schltjederberg), a., ii, 386. 
dicalcium sulphate (D’Ans), A,, 

590. 

/Wthionate and its monohyd^ 
(Mackenzie and Marshall), *^ 
1736 ; P., 199. ^ ^ 

Csesium and rubidium, estimation;^ 
(Mackenzie and Marshall), 

1738 ; P., 200. . ’ ‘ ^ 

Caffeine, decomposition of, by extract 
oxdive r (Kotake), A., ii, 1055. 
physiological action of (Sano), A.,; jHi 
974. 

action of, on frogs (Jaoobj 
Golowinski), a., ii, 1061. 
compound of, with lithium^ benEO^ 
(Berg ell). A,, h 1004. 
alkali metaphosphates, preparatiotira 
(Hoffmann La Roche & CiE.),iiM 

i, 825. ^ 

Calcium, chemical properties of (E^ 

MANN and VAN DEK SmISSBNV ^ 

ii, 687. ■ -m 

spectra of the fiam e of ( Hems alech 

DE Watteville), a., ii, 336, 7^.1 
metallic, action of, on metallic oxi4^ 
sulphides, and halogen salts (PX|^ 
KIN and Pratt), A., ii, 379. ^ j 
and magnesium, antagonistic actioit|m 
(Meltzer and Auer), A., ii, 

5^9- ril 

action of phosphorus on the circulatiu^ 
of, in normal and rachitic childn|| 
(Flamini), A., ii, 406. • ' 

metabolism of. See under Metaboh^S 
function of, in plants (Grafs 
Portheim), a., ii, 884. 

CaleiTuu alloyt {1 )IqA6KI)i, A,, 
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Caiei^ behayioiir ^ as ^ 

il.els^M'odsW soUttions of nisuti^' 

■!> 

f ttnm eoiimttsdig, colloids] and g^Ia^ 
4moM tSTEiTBERG and Rewald), 
Aj’A.,ii,39. 

ammonia (Kraus), A., ii, 486. 
:0i|fci'iim salts, importance of, for the 
" ^jtowing oiganism (Aron and Ss- 
V .mpfKR), A., ii, 208 ; (Aron and 
ivItr^k), a., ii, 405 ; (Orgler), A., ii, 

^ 60«, 872. 

CUoinm boride, preparation of (S'focK 
and Hollk), A., ii, 687. 

CwbMe, synthesis of (lecture experi- 
J i ment) (Knecht), A., ii, 270. 
P'^jwjtion of, on some ketones {BuDROUX 
' and Taboury), A,, i, 854. 

- (X»mhmation of nitrogen with (Pol- 
; lACCl), A., ii, 836. 
carbides, estimation of phosphorus in 
(Hinuichsek), a., ii, 131. 
carbonate, polymorphism of (Barlow 
■ ^ and Pope), T., 1528 ; P. 193. 

^’ solubility of, in aqueous solutions of 
potassium chloride and potassium 
y sulphate at 25° (Cameron and 
Robinson), A., ii, 105. 
reaction of, with chlorine water 
(Richardson), T., 280. 
chemical precipitation of, from sea 
water (Philippi), A., ii, 302. 
hydrogen carbonate, preparation and 
composition of (Reiser and Lea- 
vitt), A., ii, 1036; (Reiser and 
MoMaster), a., ii, 1037. 
c h loride arc spectrum, the red portion 
of the (Meisenbach), A., ii, 645. 
decomposition tension of fused 
(Arndt and Willnkr), A., ii, 

' 457. 

potassium chromate, dimorphism of 
(Raxowsky), A., ii, 674. 
fiuoride, baud spectrum of (Walter), 
A., ii, 336. 

hydride, action of, on metallic oxides, 
sulphides, and halogen salts (Perkin 
and Pratt), A., ii, 379. 
hypochlorite, preparation of dry 
.{Chemische Fabrik Griesheim- 
Elektron), a., ii, 280. 
hypochlorites, preparation of (Chem- 
iscHE Fabrik Giuesbeim-Elek- 
tros), a., ii, 692. 

hydroxide, action of, on lactose 
(Kiliani), a., i, 128, 715. 
innuence of potassium chloride on 
the solubility of, and vice versa 
(Kernot, D'Agostino, and 
Pellegrino), A., ii, 568. 
hydroxylfmite (Ebler and Schott), 
A., ii, 1030. 

■ V 


#^frit^ nftiecolityTmtiinw of ruj- 

^ oxide fnsM, ipiecific heat nf 

(Latschknko], a., ii, 758. 
crystallisation of, frpm its 
(BRifrOELMANN), A., ii, 842. ^ 

solubility of, in water (Moody anj 
Leyson), T., 1767 ; P., 202. ^ 
reaction of, with sulphur (Tbathi. 
er), a., ii, 380. 

action of, in excess on copper sul. 
phate solutions (Bell and Tabjr) 

as manure. See Manurial eiperi- 
ments. ^ ' 

phosphate, action of ammonium citwia 
on (BarillE), a., ii, 496. 
precipitated, manurial tiiaU with 
(Soderbaum), a , ii, 423. 
modiheation of Petermaun’g method 
for estimating citrate-soluble phoj. 
phoric acid in precipitated (Fis. 
gerling and Grombach),A. ii 

phosphates— the system, CaO—p.Q — 
HgO (Bassett), A., ii, 675. * 

, TncalcLum phosphate, natural factors 
in the dissolution of, m 
(Perotti), a., ii, 527. 

Calcium silicate and manganese silicate 
isomorphism of (Ginsberg), A ii’ 
842. ’ ’ 

silicide, CagSi 2 (HACKSP[LL), A., ii, 589. 
preparation of (Goldschmidt) A 
ii, 1037. 

sulphate, relation of changes of solu- 
bility of, and its rate of hydration 
(Rohland), a., ii, 842. 
compound of, with arsefaic sulphate 
(Ruhl), a., ii, S6. 

See also (jypsum. 

sulphates, neutral triple (D'Ans), A., 
ii, 590. 

ammonium sulphate, double. See 
Ammonium syngenite. 

Bicalcinm csesium sulphate (D’Ans), 
A., ii, 590. 

Calcium rubidium sulphatts (D’Ans and 
Zeh), a., ii, 104. ^ 

sulphide, changes in the ^colour of, 
under the inline nee of light 
(MouBiax)), A., ii, 140. 

Calcium cyanamide, influence of sterilis- 
ation on (Kappen), a., ii, 414. 
decomposition of (Kappen), A., ii, 
414. 

action of sulphuric acid on (JoSA), 
A., i, 143. 

Sw also under MAntirial expeU" 
ments and Soils. 
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Calcium food# ^ 

Calcium salts.. V^y/'’ -_• :^c 

CalcuU, ronal. oalcBlt* / " 

CalicUeB, Ohili#p; cotol^tioa of certain 
(IUfert, HAW^Aj and WaSchata), 
A., ii, 603. 

Calorimeter and Calorimetric study. 
See under Thermochemistiy. 

Calumba root, alkaloids and bitter 
principle of ^Feist), A., i, 
100 . 

Camellia oil, Japanese (Kametaka), A., 
i, 851. 

Cameroocopalolic acid and a- and 
Cameroocopaloresens from Cameroon 
copal (Tschirch and Rackwitz), A., 
i, 96. 

Campbene, synthesis of, from nopinone 
(Wallagh), A., i, 997. 
oxygen derivatives of (Milobendski), 
A., i, 92. 

hydrate (Aschan), A., i, 423. 

Camphenilone, constitution and deriva- 
tives of (Bouveault and Blanc), A., 
i. 134. 

Campbocarbozylic acid and its esters 
and amides and the iV-methylol com- 

i pound of the amide (E IN horn), A., i, 
612, 

Campboformeneamine derivatives (Tin- 
gle and Williams), A., i, 125, 126, 
127. 

Camphoformolaminecarbozylic acid de- 
rivatives (Tingle and Wiijjams), A., 
i, 127. ' 

ivoCampboformolaminecarboxylic a cid, 

iY- dialkyl derivatives of (Tingle and 
Williams), A., i, 125. 

ACampholenolaotone, synthesis of 
(Blanc), A., i, 20, 171. 

Campbolic acid and ^Campbolic acid, 
direct formation^ of, from borneol 
(Guerbet), A., i, 661- 

Damphor, synthesis of, from nopinone 
(Wallach), A., i, 997. 
absorption spectrum of (Hartley), 
T., 961 ; P., 120. 

and turpentine oil, connexion of cholic 
acid and cholesterol with (Schrot- 
TEK, Weitzenbock, and Witt), A., 
i, 532 ; fScHROTTER and Weitzen- 
boce), Jr., i, 636, 900. 
mercury derivatives (Marsh and 
Struthees), P., 267. 
double salts of, with potassium iodide 
and' -mercuric iodide (Marsh and 
Struthers), P., 266. 
physioljc^ieal action of optical anti- 
podes of, on higher organisms 
(Bruni), a., ii, 876, 
separation of, from fenchone (Semm- 
ler), a., 37. . 


o-bromo-, Actioa of 
nitrite on, in presunce i>f so^i^ 
ethoxide (Clarks, Labvforth^ 
Wechsler), T., 40. i 

intino-, action of formaldehyde on 
(Forster and Holmes), T.. 250 
P..9. 

uitro-, influence of imparities on the ' 
mutarotation of (Lowry and"< 
Magson), T., 107. 

action of carbonyl chloride in arretftr i 
iiig isomeric change in (Lot^Yy- 
and Magson), T., 119. ' -I 

isonitroso-, action of diazomethane on v 
the two modifications of (FoRBTltR 
and Holmes), T., 242 ; P., 8. '3^} 
interaction of, with p-nitrobenzyl : 
bromide and chloride (Forster I 
and Holmes), T., 248 ; P., 8. 
A/'-ethyl ether of (Forster and ' 
Holmes), T., 251 ; P., 9. 
c2-Camphor, sulphur derivatives of, and ; 
their rotatory power (Hilditch), T.,4 
1619; P., 19.5. 

Camphoracetal (Ahbusoff), A., i, 555., ^ 
B-Camphoramic acids (Freylon), A., i,"' 
860. 

Camphorcar boxy lie acid, kinetics of the 
elimination of carbon dioxide fromr 
(Bredig and Balcom), A., ii, 268. y 
amine salts, state of, in solution as 
revealed by the rotatory power : 
(Minguin), a., ii, 137. 

Camphor group, synthesis in tliiY 
(Blanc), A., i, 20, 171. Y 

rf- Camphoric acid, normal alkyl esters, y 
preparatioii of (Riedel), A., i, 352. * ' 
rfZ- Camphoric acid, esters (Riedel), A., ’ 
i, 809. ^ 

Camphoroxalic acid, action of primary 
and tertiary amines on (Tingle and ' 
Williams), A., i, 126. 
action of certain secondary amines on ;■ 
(Tingle and Williams), A., i, 126. J 
Camphorqxdnoue, action of hydrogen 
peroxide on (Forster and Holmes),' 
T., 252; P.,9. 

Camphor and terpene Bcries, investiga-- 
tions in the (T.schugaeff), A,, i, 93. 
Gamphylamiue henzenesulphonate (y. 
Braun), A., i, 677. 

Camphylpiperidiue and its picrate (v. 
Braun), A., i, 677. 

Canal rays. See under Photochemistry. 
Cane sugar. See Sucrose. 

Caoutchoiic {indianihber), action of ^ 
nitrous acid on (Goitlob), A., i, 95. 
action of nitre^en trioxide on (Har- 
ries), A., i. 39. 

oxydases in (Spence), A., ii, 616. 
African, ozonides of (Gottlob). 

436. ' - 
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Cl^Ul^OUQ, 

od / - w - 

.vii.8l7/ ■'■ # '• 

jSipillary investigations, new (Goppels- 
II BOBpEB), A., ii, 529; 

properties of aqueous solutions of fatty 
acids (Y. SzYSZKowsKi), A., ii. 

If 1018. ^ ' 

polarimeter tube for small amounts of 
^ substances (Fischer), A., i, 545. 
flf use of liquids, time-law of the, and 
the relationship of velocity to the 
^chemical constitution (Ostwald 
and Goppelskoeder), A., ii, 263. 

^ tul^, new method for calibrating (v. 
■f: SzYSZKOWBKi), A., ii, 827. 

Capparis spinosa, rutin from (Wunder- 
lich), A., i, 559. ^ 

traprylio acid. See Octoic acid. 
C^bamic acid, rfithio-. See Dithio- 
; carbamic acid. 

(hurhamide and ammonium cyanate, iso- 
merism of (Patterson and Mc- 
^ Millan), T., 1050; P., 135. 

condensation of /3-diketones with (db 
Haah), a., i, 577. 

r action of secondary os-hydrazines on 
'v (Milrath), A., i, 1014. 

: action of os-phenylbenzylhydraziiie on 
(Milrath), A., i, 581. 

{ hydrogen peroxide (Tanatar), A., i, 
400. 

f methyl ol compounds of (Einhorn and 
Hamburger), A., i, 141. 

V organic salts of (Baum), A., i, 252. 
'Carbamide, hydroxy- (CoNDUcnfi), A., 
h 12. 

tsoliydroxy-, constitution of, and its 
condensation with aldehydes (Con- 
'■ ddch£), a., i, 12, 154. 

■ thio-. See Thiocarbamide. 

I See also Urea. 

j^bamidei, hydroxy-, and carbainid- 
^ oximes (Conduch^), A., i, 12, 
L 154. 

thio-. See Thiocarbamides. 
{Carbamidoacetic acid. See Hydantoio 
f acid. 

Carbamido- acids and their salts (Lip- 
pich), a., i, 861. 

Cubamidobit-diSiG-trimethy 1- 2-pyr‘ 
imidone (de Haan), A., i, 578. 
{Sarbamidodiacetonitrile and its iso- 
meride (v. Meyer and Lehmann), 
. A., i, 910, 

C-CarWmido-d^S-dimethyl-S- pyrimidone 
(m Haan), A., i, 578. 
C^rbaniidDgiiaiiasole,and its hydrobrom- 
" ide (Fellizzari and Repetto), A,, 
i.65. 



^Carba^nido-l^-^1^^dwe•^^-carbo^y^c 

acid, %bromo-, and its methyl estp^ 
(BULOW-and Filchnbr), A.Vi, 
CarbamidCximes and hi^roxycarbsuni,! 
(CoNDUCHii:), A., i, 12, 154, 
molecdlar refi’actions of some ffjnv 
duoh^), A., i, 156. 

CaTbaminethioglycoUarylamidcs (Frp 

RICH8 and Wildt), A., i, 414. 
Carbaminoacetic acid, dilthio-, (leriva- 
tives of (Kornbr), A,, i, 509. 
l-Carbamyl-3-cthyl-, .methyl., an,! 
-propyl-pyraaolmea (MairkI. a ; 
290. * ’’ ’’ 

Carbamylpyrazole and its dioxime ami 
semicarbazone, and its isomeride 
(Blaise and Mairk), A., i, 39i. 
Carbanill^. See «-DipheuyIcatbamide 
Carbazole, new synthesis of, and the 
numbering of the positions in 

(Borsciie, Witte, and Both r) a 
i, 365. ■’ 

action of finely divided metals on 
(Padoa and Chi ayes). A., i, 104 . ^ 
Carbazoliiie, formation of (CarrascoW 
A., i, 913. 

Carbethoxycarbimide and its reactions 
(Diels and Jacoby), A., i, A13. 
Carbethoiydiglycylglycine, ethyl esters, 
isomerism of (Leuchs and La Foeoe] 
A., i, 723. 

Carbethoxydiglycinimide (Beroeli and 
Feigl), A., i, 140. 

3-0 arbethozy- 1: l-dimethykyc/dpent&n- 

2-one- 3- acetic acid (Blanc), A., i; 171, 
Carbethoxyglycyl- A^-phenylglycitte 
(Leu CHS and La Forge), A., i, 724. 
Carbethoxyglycyl-iV^phenylglycylglyc- 
ine, ethyl ester* (Leuchs ana La 
Forge), A., i, 724, 
Carbethoxyglycyl-W-phenylglycyl-iV- 
phenylglycine and its etlfyl ester 
(Leuchs and La Forge), A., i, 724. 
Carbethoxyglyoylsaicosine, ethyl ester 
(Leuciis and La Forge), A, i, 7^. 
a-Carbethoiy-W-phenylglyoylglycyl- 
glycine and its esters (Leuchs and La 
Forge), A., i, 723. 
Carbethoxythiooarbimide and the action 
of diphenylamine on (Dixon and 
Taylor), T., 697 } P-, 74. 

Carbide, apparatus for the eatiinaUon of, 
in iron and steel (Mars), A., ii, 429. 
Carbidei, formation of some (Pbins), T., 
2101 ;P., 240. 

See also under the separate Metals. 
Carbimidea (ispeyanoi^), new method oi 
forming (^scHttTZ), A., i, 826, 
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farbodiphenylimide, fora^ioij; of, 
iihenylcarWu^dfl (Sloilii),* ^To.;: 

Carbohydrates <^loriijjetric method of 
determiiUPg the. molecular size of 
(Wackeb), a., i, 135. 
behaviour of, towards Fehliqg’gsolutiou 
and other oxidising agents (Nef), 
j, 5 ; (Eiliani), A., i, 128. 
of Coelococcus P|tyteleplias 

(Ivanoff), a., ii, 1064. 
of yeast (Meioen and Sfreng), A., ii, 
-315. * 

digestion and absorption of (London 
and Polowzowa), A., ii, 870. 
influence of, on protein metabolism 
(Maelin), a., ii, 306. 
parenteral utilisation of ^Mendel), 
A., ii, 306. 

colour reactions of, based on the 
formation of furfural dehyde from 
them (Fleig), A., ii, 1077. 

See also Sugars. 

CarbohydrazLde, thio-, preparation and 
reactions of (StolliS and Bowles), 
A., i, 474. 

Carbolic acid, commercial, and disinfect- 
iiig powders (Blyth), A., ii, 328. 

I See also Phenol. 

Carbon, atomic weight of (Leduc), A. , ii, 
271. 

the ultimate rays of (de Gramont), 
Am ii, 645. 

apparatus for experiments at high 
temperatures and I'l’essures on 
(Threlfall), T. , 1333 ; P., 131. 
direct union of, with hydrogen (Bone 
and Coward), T., 1975 ; P., 222. 
reducibility of magnesium oxide by 
(Slade), T., 327 ; P., 29. 
interaction of alumininm powder and 
(Weston and Ellis), A., ii, 849. 
amorphous, bacteria as agents in the 
oxidation of (Potter), A., ii, 524. 
vegetable, absorptive power for air of 
certain varieties of (Pirri’i and 
Magli), a., ii, 585, 

Carbon alloys with iron (Chabfy), A., ii, 
697 ; (Upton), A., ii, 1042. 
specific heat of (Oberhoffer and 
Medthen), A., ii, 386. 
influence of phosphorus on (Wust), 
A., ii, 287. 

with iron and phosphorus (Gokrens 
and Dobbelstein), A., ii, 1042. 
with iron and silicon (Gontermann), 
A., ii, 851. 

with manganese (Stadeler), A., ii, 
592. 

Carbon tetrachloride, successive substitu- 
tion of the atoms of chlorine in, by 
aromatic groups (Boeseken), A., i, 
189. 

XCIV. ii. 


[ f CaxMa' oxides, chemicaj action of radium 
emanation on (Cau^r^n ai^ 

, Ramsay), T., 981 ; R/ 132. 

V' ^oxide (Diels and Lalin), A.^' 

989 ; (Diels and Blumbkbo). A,, 
ii, 103. . : i 

I constitution of (Diels and Blum- 

I ber'g), A., i, 392. 

refractometric evidence for thd. 
constitution of (Michael), A., t,.-. 
316. ' ’ 

'mwoxide, preparation of (Rupp), A.." 
ii, 943. 4'' 

temperature of dissociation of (WoL^' 
tereck), a., ii, 820. . 

cuprous compounds of (MancHOX 
and Friend), A., ii, 375. 
detection of small quantities of, in 
air (pGiER and Kohn-Abrest), 
A., ii, 631, 632, 

estimation of, in atmospheric air 
(Morgan and McWhorter), A,, 
ii, 66. 

estimation of, especially in tobacco 
smoke (Marcelet), A., ii, 533. 
dioxide, pure (Bradley and HalE), 
A., ii, 688. 

causes of the variation of, in air 
(Henriet and Bonyssy), A., ii, > 
678. 

^ liquid and solid, theoretical deter- 
minatiou of the vapour pressure 
of (Falck), A., ii, 662. 
decompo-sitiou of, by the silent 
electric discharge (Holt), P., 271. 
method of assimilation of, under the 
influence of light (Baur), A., iL 
790. 

sodium hydrogen carbonate, sodium 
I>hosphate, and disodium phosph- 
ate, equilibrium between, at body 
temperature (Henderson and 
Black), A., ii, 467. 
influence of colloids on the abaorp-f 
tion of, in water (Findlay and^ 
Harby), a., ii, 1024. 
union of, with amphoheiic amino- 
compounds (Siegfried and 
Neumann ; Siegfhied and 
Liebermann), a,, i, 879. 
action of a mixture of mercury 
dialkyls and sodium on 
(SenoKiGiN), A., i, 882. 
liquid, simple arrangement for filling 
glass tubes with (Thiel), A, ii, 
1W3. 

formation, of, in muscle (Latham)' 
A., ii, 609. 

tension of, in alveolar air during 
exercise and chloroform narcosda 
(COLLINGWOOD and Bdswell), 
A., ii, 49, 

85 " 
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Carbon' by doa^t- 

^ parts of ploats (S^ABOKICH), 

^ 

photoayiith^s of, by chlorophyll* 
(Ewart), A., ii, 217 ; (ItAJiKLiand 
PoLLAcbi),A., ii, 881. 
eBtiinatioii of (Jannasch), A., ii, 
430. r. 

apparatus for the estimation of 
(Pozzi-Escot), a., ii, 1071. 

' soda-lime apparatus for the estima- 
" tioa of (Dbnnstedt), A., ii, 225. 
the autolysator for the automatic 
estimation of (Keane and 
'. Burrows), A., ii, 735, 
and other acids, volumetric estima- 
tion 'of, in air (Henriet and 
Bonyssy), a., ii, 734. 
estimation of, in electrolytic chlorine 
(Philosophoff), a., ii, 132. 
and oxygen, estimation of small 
q^uantities of, in small volumes of 
saline solutions (Brodie and 
Cttllis), a., ii, 319. 
rapid estimation of, in mineral 
waters (Stransky), A., ii, 225. 
(bisulphide, low ignition temperature 
of (Scriba), A., ii, 376. 
synthesis of a polymeride of 
(Losanitsch), a., ii, 32. 
effect of, on plants and soils 
(Egoeow), a., ii, 421. 

' estimation of, in benzene (Bay), A., 
ii, 2)36. 

Carbon, estimation of (Pouget and 
Chouchak), A., ii, 225. 
estimation of, in carborundum 
(Parr), A., ii, 628. 
estimation of, iu ferro-alloys, steel, 
and plumbago by means of an 
electric furnace (Johnson), A., ii, 
/■ 630 . 

**€stiraation of, in iron (de Koninck 
and V. Winiwarter), A., ii, 320. 
apparatua for the estimation of, in 
iron (WiDEMANN), A., ii, 984 ; 
(GRZBecHiK), A., ii, 1071. 
estimation of, in pig-iron and steel 
(Orthey), a., ii, 131. 
estimation of, in steel (Isham and 
Aumer), a., ii, 898. 
and hydrogen, the Cari’asco-Plancher 
method of estimating, in organic 
substances (Lenz), A., ii, 65. 
estimation of organic, in waters 
(Popowsky), a., ii, 435. * 

“ also Charcoal, Diamond, and 
raphite. 

i adds, fate of, in the dog (Fried- 
|nn), a., ii. 205. 

Ion moleeaie, constitution of the 
;oMLiNaoji), A., ii, 763. 


icoimti of 4, 
^of VtliermJ 

ichemistry (BBDOEOvnX; A., ii, 
tJarbonates, action^ otf, bh tetrathionat». 
‘ (Gutmann), At; ii, 178. ^ 

' See also iPercarhonates. 

Carbonyl ♦chloride, dissociation of 
(Bodenstein andDuNANT) a 
178., 

action of, as an agent for arrestjuj, 
isomeric change (Lowry and 
soif), T., 119. . ‘ 

Carbonyl compounds, reaction of, ^jt|j 
hydroxylamine and its hydrochloride 
(Agree), A., ii, 169. 

CarbDnyl>2-aminophenol-4-suIpbo]iic 
acid, Sfuitro- (Farbwerke vof^j 
Meister, Lucius, & Bruninq) a 
i, 157. ’ 

Carhonylcyanochrysoidine. See Keto. 
2*phenylbenzotria2iue, ^n-cyanc. 
amino-. 

imino-. See S-Phenylhenzotriaziae 

imino-7«.-cyauoamino-. ' 

Carhonyldi- imino diacetio acid, methyl 
ester, amide and nitrile of (JongkekrI 
A.,i, 960. 

Carbonyldioxy benzene, formation ( 
(Barger), T., 566.' 

3 :4’Carbonyldlozy benzoic acid and its 
methyl, phenyl, and methoxyphenyl 
eaters, chloride, and anilide (Babger) 
T., 568. 

C arbonyldioxymethylthi onaphthen, 

diehloro- (Barger and Ewins), T,, 
2090. 

o-3;4-Carbonyldioiyphenylfithaiie, «fl- 
dfchloro- (BARGEd), T. , 2084 ; P., 2S7. 
a-3:4-Carbonyldioiyphenylpropane, «JJ. 

rfjchloro- (Barger), T., 2085 ; P,,237 
Caibonyldioxythionaphthen, 4;9(or 

5:6)-, l:2-c?fchloro- (Barger and 
Ewins), T., 2087. 

Carborundum, technical assay of amor- 
phous (Chesneau), a., ii, 323. 
estimation of carbon in (Parr), A., ii, 
628. 

See ah’O Silicon carbide, 
wCarbostyril- 4- carboxylic acid and its 
ethyl ester (Dieckmann and ilEiSKR), 

A., i, 895. , 

Carboxonium dyes (Kf.hkmann ana 
Dbngler), A., i, 1002. 
Carboxy-o-aoetylglutaric acid, ethy 
ester, synthesis and hydrolysis ol 
(Simonsen), T., 1786. 

j3-Carboxy-5-acetylvaleric acid and ite 
oxime and seraicarbazone (MeldRIj* 
and Perkin), T., 1427. 

a-r-3-Carboxyamino-4-piwndylaeew 

acid and its hydrochlonde (Woflt 
and LosAHixacH), A., ii 
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!A.g>CaTl>ox7anili]ioeA;%«thy]k 

f (BlaisI: and^tKBjt^i, Sd6.^r’"\ ^. 

4rCaiboxybeiiiw*a*o-S*metIiyi-6-pSrr-^^ ^ 
aaolpne (BtoW Scbat^), A., 1, 
706. ,. . 

Cirboxybeusenaaiosalioylioaeids, o-and' 
?/l- (GBAIfDMpUGIN and Gr%ISAN), A., 

i, 927. ) 

Carboxybenzoyl-o'b^naoic acif, o- and 
jo-chloro- (Hellbe and Schulke), A., 

j, 995. 

s-Carboxy/S-benzoylpropionio acid 
(BoiiGAULT), A.,i, 422. 
^Carboxy'4;6'dimetliozyphenylacetic 
acid, preparation of (Perkin and 
Robinson), T., 516. 

Carboiyethyl*. See Oarbethojy*. 
JarboxykaBmog-lobin, sensitive reaction 
for (DE Dominiois), a., ii, 643. 
i-Carboxy-Tbydroxy- y-phenylbutyrio 
acid, lactone of (Bougault), A., i, 
422. 

Jarboxyl group, a case of the inhibiting 
action of the (Nierenstein and 
Webster), A., i, 89. 
replacement of the aniphonic gronp by 
the, in azo -compounds (Lange), A., 
f i,300. 

larboxylic acids, conversion of, into their 
aldehydes (Merling), A., i, 653; 
(Staudinger), a., .i, 654. 
degradation of, in the animal body 
(Friedmann), A., i, 421 ; ii, 719; 
(Dakin), A., ii, 719 ; (Knoop), A., 
ii, 720. 

aromatic, new synthesis of, from the 
hydrocarbons (Schorigin), A., i, 
886 . 

primary and secondary, liberation of 
carbon monoxide from (Bistrzycki 
and V. SiEMiEADZKi), A., i, 535. 
i^Carboxylic acids, stability of (Leuchs 
and La Forge), A., i, 723. 
arboxymethffimoglobui, influence of 
light on the formation of (Grober), 
A., i, 486. 

-Carbozy-S-metliozyphenoxyacetioacid 

(Engels, Perkin, and Robinson), 
T., 1146. 

synthesis of (Perkin and Robinson), 
T., 504., 

'‘Carboxymethyl-ai-diphenylthiocarb- 
amide, preparation of (Dixon and 
Taylor), T., 697 ; P., 74. 
arboxymethyliminodiacetic acid and 
^its derivatives (Jongkees), A., i, 960. 
^-Carbox^etliyi'leuciiie, ‘phenylalan- 
ine, and ‘Ct^enylglycine and their 
anhydrides (Ledchs and Geiger), A., 

^rboxymethylrhadanic acid. See 
Rhodaniuacetic acid. 


^P^boz^etbyl-c-thiQlwniBOio aSid^ 

•V (Salle & Co,), ’A., 4 451.- ;x 
C^boxymethylthiocarbimidsi and tK^ 

^ dipheny lamina on (Dixosf 

and lATLOB), T., 696 ; P., 74, * ; 

8-Carboxymethylthiolnaphthoio acid,l5 
preparation of (Farbwerke vorm.'?^ 
Meister, Lucius, & Brunino). A;!- 
i, 797. , 

l-Carboxyphenyl-S-arsinic acid, , 2 - 

amxno-, A^- acetyl derivative of.^and"^’ 
2-hydroxy- (0. and R. Adler), A., i,i 
492. -*f 

Carbozyphenylazoacetcacetic aeid,ethyl,i 
ester, and its benzoylhydrazonOi 
(Bulow and Schaub), A., v706.'"' ' 
Carbozyphenyldi acetonitriles, m- and^- 
(v. Meyer and Schumacher), A„ i, ^ 
910. 

o-Carboiyphenylthiolacetic acid (o-corA 

O’^phcnylihioglycollic oukd), prepara- ; 
tion of (Kalle & Co.), A., i, 605,:' 
984. : 

l':6-Carboiy-2-pyridonyl-2':5'-dimethyK 
pyrrole-3':A-dicarboxylio acid, 
brorao-, 6-methyl 3';4'diethyl ester* 
(Bulow and Filchner), A., i, 1017, ' 
Carbylamines {isocyauides) and nitriles,’ 
character and reactions of (GuilLB- s 
mard), a., i, 718. ' 

Cardamine. amara, essential oil of 
(Kuntze), a., i, 196. 

Carnaubie acid, isolation of, from ox 
kidney (Dunham), A., ii, 407. 

Camine and inosic acid (Haiser and 
Wenzel), A., i, 561, 

Carnitine, constitution of (Krimbero), 
A„ i. 41. 

relation of, to oblitine (Krimbbrg), 
A., i, 842. 

Carnivora, value of amides in (VOltz 
and Yakuwa), A., ii, 207. 

Carrotene from carrots and the sub- 
stances which accompany it (v. Euler 
and Nordenson), A., ii, 724 ; 
(Marchlewski), a., ii, 886. 
Carvacromenthone from 3-hexahydio- 
carvacrol (Bkunel), A,, i, 01. 
;?-Oarvacrotaldohyde and its derivatives, 
synthesis of (Gattermann), A., i, 29. 
Carvacrylxyloside, synthesis of (Kyajn 
and Ecrill), A., i, 716. 

Carvenene {^^'-^-meirdhadune) (Harries 
and Majima), A., i, 734. 

Carvenone, action of magnesium methyl 
iodide on (Rupe and Emmerich), 
A., i, 556. 

hydroxylamino-oxirae and nitroso^ 
oxime (Harries and Majima), kJ, 
i, 734. 

two oximes and imine of (Harrhs® 
and Majima), A.} i, 783. ^ 
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■ CaxTO^ylulixie . 

' am; i)^' ?de4y»tiT^' (fliKKiES 

litiijiMA), A., 734. 

Carvesttenff dijiydrobromide and di- 
hydrochloride, formation of (FlSHER 

and Perkin.), T., 1888. 

■ dihydrohaloida (Kondakoff), A., i, 

‘^-, 195 . 

lux^arvestrene 

synthesis of {Fisher and Perkin), 
T., 1876 ; P., 228. 

C&ivone, action of light on (Ciamician 
and Silber), A. , i, 556. 
action of magnesium methyl halides 
on (Rupe and Emmerich), A., i, 
433. 

if-Oarvone and its ^-nitrophenylhydr- 
azone ( Borsche, W itte, and Botiie), 
A., i, 367. 

a-Caryophyllene and its nitroso-broniidc 
and its ethoxy compound (Detjssen 
: and Lewiksohn), A., i, 354. 

Casein, determination of the moleenlar 
weight of, and estimation of 
I ' , (Matthaiopoulos), a., ii, 783. 
products of hydrolysis of (Skuaup), 
A., i, 930. 

influence of temperature on the solu- 
bility of, in alkaline solutions 
(Robertson), A., i, 930. 
behaviour of, in acid solutions 
(L. L. and D. D. van Slyke), A., i, 
375 ; (Robertson), A., ii, 89. 
leucine from (Ueckel), A., i, 231. 
Casein ions, measurement of the molecu- 
lar mass of (Scteerlanh), A., i, 
930. 

Caseinogen, polypeptidephosphoric acid 
from (Reh), A., i, 69. 

Caseinogens, elementary composition of 
different (Tangl and Csokas), A. , i, 
•302. 

Caseinogenates of ammoiiiuin and 
sodium, dissociation of solutions of 
the basic (Robertson), A., i, 1027. 
Cassiopeium (v. Welsbach), A., ii, 591 ; 

(Ureain), a., ii, 849. 

Cast-iron. See under Iron. 

Castration, e fleet of, on metabolism 
(McCrudden), a., ii, 405. 

Catalase, sensitisation of, by flnorescent 

sub8tance8(ZELLERaudJ0DLDAUER), 

A., i, 239. 

in embryonic tissues (Mendel and 
Leavenworth), A., ii, 207. 
^Catalases of bacteria (Jorns), A., H, 880. 
estimation of, in blood ^tid 

Mulzee), a., ii, 958 ; (Lob), A., ii, 
999. 

Catalysis and Catalytic pulsations and 
reactioM. See under Affinity, 
^in^icaL 


fCatpehii^iodofc tetramethyl ether, .o 
a&te V KorrAHECK, ' 
•-^-LAmpe), A., i. 86. 

Catechol {l-.H-dihyaroxybm^c, py 
cat€ckol\ hydrogenation of (Saba 
T iEn and Mailhe), A., i, 529^ 
reaction of diazoninm salts Kit}, 
(Orton and Everatt), t. inoi 
P.,118. _ ^ 

action of fused potassium hydroxide „ 
(Blanksma), a., i, 262. 
derivatives, methylene ethers, aeiion 
of phosphorus pentfichloridp !! 
(Barger), T., 2081 ; P., 2 . 37 ” 
action of thionyl chloride and of 
phosphorus peutachloride 
(Barger), T., 563 ; P., 50 
action of thionyl chloride "oa 
(Barger and Evvi.ns), T 
P., 60. _ ■’ 

dimethyl ether. See Veratrole. 
ethylene ether (Gattermaxs) a 
i, 34. ' ' 

2- methyl ether. See Guaiacol. 
Catechuaidehyde ethylene ether and its 
azme, synthesis of (Gattermaxk) A 

i, 34. ’ ■' 

Cathode. See under Electrochemistry. ^ 
Cathode luminescence spectra, 

under Photochemistry. 

Cathode rays. See uiidpr Photo- 
chemistiy. 

Cat's saliva. See under Saliva. 
Caulophi/lhim iJialtctroidcs, fmit of 
(Stockton and EldredgeI, A ii 
978. 

Celadonite from the Foeroes (Cprkie), A., 

ii, 704. 

Celandine oil (Haensel), A., i, 66,5. 
CeJaatrus scandem^ fruit of (Wells and 
Reeder), A., ii, 58. 

Celestine, barytes, and anglcsite, arti- 
ficial production of, and isoiiiorphous 
mixtures of these suhstauces (G.tv- 
BERT), A., ii, 38. 

Cell and its medium (Peters), A., ii, 
209. 

equilibrium between the, and its en- 
vironment, with special reference to 
red blood corpuscles (Moore and 
Roaf), A., ii, 204. 
theory of chemical energy in the 
(Loevv), a,, ii, 710. 
oxidation processes in the (Bach ana 
Chodat), a., i, 490. 
galvanic. See under ElectrO' 
chemistry. ^ . . 

protozoan, and its medium, 
salts of the (Peters), A., n,^- 
Cellulose and its derivatives (Obanj 
MOUQIN), A., i, 250; (Schwa*. 

' A., i, 321. 
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CellnlMe. dry distillatiott' of JKiason, 
V. HErDBNaTAii, aim' Ko^lin); 
i, 717. : ^ v 

chemistry of the bleaching ^of 
(Schwalbe), A.j i, 138. v 

action of ammonium jjersulphate solu- 
tions on (Ditz), a,, i, 954. 
gradual nitration of (Bebl and 
Klaye), A., i,. 504. _ ^ 

action of anhyarous nitric' and sul- 
phuric acids on (Rassow and v. 
BoxgE), a., i, 394. 

action of nitric acid on (Haeussek- 
jiann), a., i, 768. 

influence of sulphuric acid in the 
nitration of (Kullgren), A., i, 
768.^ 

behaviour of, with sodium hydroxide 
(Miller), A., i, 78 ; (Vieweg), A.. 
i, 857._ 

preparation of alcohol from substances 
containing (Koerner), A., i, 955. 
sulphonic esters of (Aktiex-Gesell- 
SCHAFT FUR ANILIN-FaBRIKATION), 
A.,i, 955. 

acctonitrates and nitrates (Bekl and 
Smith), A., i, 505. 

formates, preparation of (Bemberg), 

^ A., 1, 321. 

nitrate, denitrification of, by means of 
acid mixtures (Berl and Klaye), 

' A., i, 504. 

hydrocellulose, and oxycellulose, 
highly nitrated (Berl and Klaye), 

A., i, 604. 

lignin, and cutin, separation of 
. (Konig; Matthes), A., ii, 236. 
tellulose, nitro-, of American manufac- 
f ture, decomposition curves of (Will- 
' cox), A.,i, 606. 

Cellulose materials, estimation of water 
; of hydration in (Schwalbe), A., ii, 

1 627. 

iJemen^t^ micrography of (Stern), A., ii, 

• See also Mortar. 

Seutrifugal^analysis. See Analysis. 
Jeutury, new glucoside from the cora- 
inon (H^irissey and Bourbier), A , 
i, 903. 

Jereals, relation between the effects of 
limi ng an d of niitrien t solution s c on - 
taining different amounts of acid on 
the growth of (Hartwell and Pem- 
ber), a., ii, 420. 

, influence of different manurial condi- 
tions on the assimilation of nutri- 
ents by, and the structure of plants 
(Wagner), A., ii, 1066. 
loss of phosphoric acid in the incinera- 
tion of { Leavitt and Le Cleeo), A 
11,428, 581. ’ i 


: CeitAls, polarimetric estimation of sti^h 
, in.(EwERs), A., ii, 543. , 
C^r^ro-spinal fluid (Eand.& and Hal- 
^ " A., ii, 406. • u 

Cerito^arc spectnim of (Bakowski), A;,^ 

didymium, and lanthanum, quantiti^ 
tive spectra and separation of 
(PoLLOK and Leonard), A.,» iL 
^ 645, * 

Cenum salts, abnormal behaviour of, on 
hydrolysis (D^ham), A., ii, 380. 
Cerium ammonium molybdate (Bar- 
bieki), a., ii, 595. 
selenates (Cingolani), A., ii, 385. 
sulphides and their limits of existeilce 
(Biltz), a., ii, 1037. 

Cerium, estimation of, in presence of 
other rare earths (Browning and 
Palmer), A., ii, 736. 

Cerium metals, nitrates of, double, with 
alkali nitrates (Wyrouboff), A,, ii, " 
385. 

See also Earths, rare. i 

Chabazite from Montresta, Sardinia 
(Pelacani), a., ii, 864. 

Chalcedony, quartz, and opal, relation 
between (Leitmeier), A., ii, 964. 
Chalkone, 2';4'-tZthydroxy-. See Phenyl 
styryl ketone, op-c?ihydroxy-. 

Change of properties in chemistry, dis- 
cussion of the gradual (Kijriloff), 
A., ii, 477. 

Charcoal, absorption of radioactive 
emanations by (Boyle), A., ii, 
1005. 

decolorising getion of (Rosenthaler), 
A., ii, 158 ; (Glassner and Suida), 
A., ii, 669. 

nae of, in vapour density determina- 
tions (Dewar and Jones), A.^ ii, 
258. 

See also Carbon. ‘ 

W'oChavibetol, synthesis of (B£fal and 
Tiffeneau), A., i, 260. ^ 

Cheiroline, an alkaloid containing sul- 
phur, and Cheirole (Wagner), A., i, 
202 . 

Chemical change. See under Affinity, 

chemical. 

compounds, definite, hardness of solid 
solutions of (Kurnakoff and 
SCHEMTSCHUSCHNY), A,, it, 932. 
constitution, and absorption spectra,, 
relation between (Balt and Desch), 

T„ 1747 ; P., 173; (Baly and. 
Schaefer), T., 1808; P., 20m 
(Baly and Tuck), T., 1902 ; Eft 
228 ; (Baly and Marsden), T;f 
2108 ; P., 235 ; discussion, P., 236 L 
(Balt, Collie, and Watson), P,,’ 
268. V; 
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C^LMD^al ooDBtitntion ani 

arid- GAi^r Av, 3^8 j .f^iLL-; 
stAttek Und Picoabd), A./"ir 
.475 } (Kbirmajin)^, A.,v h 699; 
f. 993. 

of, to colour and fluorescence 
{SiLBERRAD and Rot), P., 20i 
and colour of azomethine compounds 
(Pope), T., 532 ; P., 24 ; (Pope 
and Fleming), T., 1914; P., 
228.' 

crystalline form, hardness, and 
density, relation between 
(Poschl), A., ii, 673. 
and crystalline form of picryl deriva- 
tives (Jerusalem and Pope), A., 
ii, 674. 

and dielectric constant, relation 
between (Stewart), T., 1059 ; 
P., 124. 

and fluorescence (Kauffmann), A., 
ii, 6. 

fluorescence, and luminescence 
(Hantzsch), A,, ii, 446. 
and physiological action, relation 
between, in certain substituted 
aminoalkyl esters (Pyman), T., 
1793 ; P., 208. 

and rotatory power of optically 
active compounds, relation be- 
tween (Chardin and Sikorsky), 
A., ii, 470 ; (Chardin), A., ii, 
648, 912. 

and viscosity, relation between 
(PuNSTAN and Thole), T., 1815 ; 
P., 213 ; (Dunstan and Stubbs), 
T., 1919 ; P., 224, 
relationship of velocity of the capil- 
lary rise of liquids to the (OsT- 
WALD and Goppelseoedeb), A., 
ii, 263. 

effect of, on the optical activity of 
nitrogen compounds (Everatt), 
T., 1225 ; P., 148. 
effect of, on the rotatory power of 
optic£^y active ammonium com- 
pounds (Jones and Hill), T., 
295; P.,28. 

effect of, on the rotatory power of 
optically ajtive nitrogen com- 
pounds (Everatt and Jones), 

; T., 1789 ; P., 212. 
dissociation and dynamics. See under 
Affinity, chemical. 

problems, application of loV tempera- 
tures to (Dewar and Jones), A., ii, 
268. , 

processes, new views on (Wald), A., 
ii, 478. 

reaction. See under Affinity, chemical. 
Clieoiiftry in space (Pat£Rn6), A., ii, 
(Ciamician), a., ii, 137. 


. morganii^ deyelo^nt of, in the lial 
forty years (LiimOLT), A., gj 
medical,- isolation of of liijj ' ^ 
substances from saline solutiono^ 
(MKiLLfeRs), A., ii, 62. ^ 

miuend. See Mineral chemistry 
organic, development of, fo the last 
forty years (Graebe), A., i i 
structural^changes in (Tipfeneaxt) 

Cherry tree, Japanese. See 
Pseudo-cerastes var. Sieholdi. 

Chick, assimilation of phosphorus and 
calcium during the embryonic life of 
the (Carpiaux), A., ii, 963. 

Chicken flesh, hydrolysis of (0 sbo?\p 
and Hetl), A., ii, 967. 

Children, composition of gastric juice in 
(Sommerfeld), a., n, 403. 
healthy and rachitic, mineral meta- 
holism in (Cronheim and Kti- 
ler), A., ii, 405. 
action of phosphorus on the circu- 
lation of calcium in (FLAMwrl 
A„ ii, 406. 

Chitin (Offer), A,, i, 98. 
preparation of pure, from BoUm 
edulis (Scholl), A., ii, 1065. 
Chloral and water, freezing and boiling 
points of mixtures of (van KossEuf 
A., i, 501. 

condensation of, with primary aromatic 
amines (Wheeler, Dickson, Jor- 
dan, and Miller), A., i, 332. 
additive compounds of, with amides 
(SUI.ZEERGER), A., i, 961. 
alcoholate, use of, in chemical, micro- 
scopic, and microchemical investi- 
gations (Schaer), a., ii, 62. 
alcoholates (Kuntzb), A., i, 322. 
hydrate, use of, in chemical, micro- 
chemical, and microscopic investi- 
gations (Schaek), a., ii, 62. 
titration of (G-ARNIER),.!., ii, ?82. 
Chloral-anthranilic and -dianthrainlic 
acids and their bromo-derivatives 
(Wheeler and Dickson), A., i, 333. 
Chloric acid, Chlorates, and ChloridcA 
See under Chlorine. 

Chlorination by means of phosphorus 
pentachloride (HoERiNoand Baem), 
A., i, 527 ; (Schmidt), A,, i, 
654. 

electrolytic, of the salts of organic 
acids (Inglis and Woottos), r-i 
1592 ; P., 174. ^ , 

Chlorine, atomic weight of (Notk and 
Weber), A., ii, 371 ; (Emab), A-» 
ii, 677. 



IKDEX OF 

Chlorine arid hydrogen^ relative atomift 
weights of,(<3EA)r:«id 
216. ^ / fi 

changes in th^ properties of " 
Fekentzy^ A., ii, 871. y 

Bori-existence of a polymeride Of 
(Bkiner Sfid UpRAND), A., ii, 940. 
sp^ciiip And dissooiOrt^ou of 
A., ii, 362. . 

water, reaction of, with calcium carbon- 
ate (RicnAKDSON), T., 280. 
alow combination of, with hydrogen, 
under the influence of heat (Sirk); 
A., ii, 172. 

ChlorinB compounds with antimony and 
sulphur (Taverns), A., ii, 198. 
Hydrochloric acid {hydrogen chloride)^ 
preparation of normal, with gas- 
eous hydrochloric acid (Reben- 
STOEPF), A., ii, 221. 
chemical action of radium emanation 
on (Cameron and Ramsay), T., 
984; P., 132. 

conductivity and viscosity of soluf 
tioris of (Green), T,, 2023; P., 

electrolysis of solutions of pure 
(Dofmer), a., ii, 252, 349 ; 
(Guilloz), a. , ii, 459. 
apparatus for the quantitative elec- 
trolysis of (Lewis), A. , ii, 350. 
velocity of transport of the ions 
, H, Cl, OH in ^6 electrolysis of 
solutions of (Doumer), A., ii, 
458. 

transport number for dilute 
(pRUCKER and Kr&njtavi), A., 
ii, 559, 

liquid, heat of vaporisation of 
(Elliott and McIntosh), A., ii, 
854. 

temperatures of maximum density 
of aqueous solutions of, and their 
expansion on heating (Scher- 
nat),_A., ii, 479. 

and sodium chloride, chemical and 
phy^ological properties of a solu- 
tion of (Peters), A., ii, 411. 
action of, on manganese dioxide 
(Holmes and Manuel), A., ii, 
765. 

detection of free, in the stomach 
contents (Stkensma),' A., ii, 318. 

Chlorides, electrolysis of (Beochet), 
A,, ii, 491. 

Chloric acid and hydrochloric acid, 
kinetics of the reaction between ; a 
reaction of the eighth order (Luther 
and MacDougall), A., ii, 361. 

Chlorates and jjcrohlorates, behaviour 
of, during reaction (Ven ditori), 
A.', ii, 63. 


SUBJECTS. 1279 


Chlorine:— , 

Cerates, detection and estimation 
,v of chlorites and hypochlorites in 

:'r; ' TCarlson and Gelhaar), A.,ii; 

, 731. 

volumetric estimation of (Knieoht),^ 

A., 11,627. 

bromates, iodates, and periodates, 
estimation of^ by means of form- 
aldehyde, silver nitrate, ' *anii 
potassium persulphate (Brunner 
and Mellet), A., ii, 222. y 
Chlorine and iodine, estimation of, in' 
“ erythrosine ” (Jean), A., ii, 129.^ 
electrolytic, estimation of carbon di^' 
oxide in (Philosophoff), A.,'i!, 
132. 

bromine, and iodine, separation of, by 
means of hydrogeu peroxide in acid 
solutiou (Jannasch), A., ii, 730. 

See also Halogens. 

Chloroauric acid. See under Gold. 
Ghlorocodon from Uganda, a new isomer- 
ide of vanillin from (Gouldino and 
Pelly), P,, 62, ^ r 

Chloro-compounds, aromatic, magnesium 
derivatives of (Hesse), A., i, 592.- 
See also under the parent Substance. 
Chloroform and acetone (Dott), A., i, 
306. 

decomposition of, by alcoholic alkali 
hydroxides (Mossler), A., i, 
750. 

rate of elimination of (Paton ; Patok 
and Lindsay), A., ii, 970. 
balance (Waller), A., ii, 541. 
Chloroform necrosis, the liver in (Wells), 

. A., ii, 974. 

Chlorogenic acid and Its salts (Gorter)^ 
A., i, 186. 

aniline and benzidine salts (Gorter), 

A., i, 341. 

a-Chlorohydrin, rate of hydrolysis of, by 
water and by alkali, and the influence 
of neutral salts on the reaction velocity 
(Sentkr), P., 89, 

Chlorohydrins, formation of (Tourneau 
and Tiffeneau), A., i, 163. 
Chloroimino-acids, esters, stereoisomeric 
(Hilpert), a., i, 829. 
Chloromai^anokalite, a new Vesurian 
mineral Johnston- Lavis and SPKlTy 
uer), a., ii, 395. 

Chlorophyll (Willstatter and Pfah- 
• NENtelEL), A,, i, 198; (WlLLSTit- 
TERand B enz), A., i, 199 ; (MabcH- 
LEWSKi), A., i, 199. 4' 

and its derivatives, absorption spectni 
of (Mullermeister), a., i. Is?.,." 
phosphorus an essential constitueni of 
(Stoklasa, Brdlik, and Just), - A. , 
i, 279 ; (Tsvett), A., i, 440. 
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CUttopIiyll, trausformatioas of, uadec , 
the .influence of , (Hildt, 

“ Maroble^Wski, ani Eobel), ' 

;: 668 . 

ilctioii of acids on (Hudt, MabohlbW' 
SKI, atod Eobel), A., i, 43^. 
supposed extraceliular photosynthesis 

*' v of carbon dioxide by (Ewart), A., 
ii, 217 ; (Mameli and Poli-acci), 
.A., ii, 881. 

crvstalHne CWillstatteb and Bekz), 
X. U 199. 

so-called crystal! isable [metachloro- 
phyllin), nature of the (Tsvett), 
A., i, 669.- 

derivstives, so-called, a new system 
of (Tsvett), a., i, G69. 

CMorophyUan and phseophytin (Tsvett), 
A., i, 668. 

Chlorophyllian photosynthesis, recent 
researches on (Mameli and Pollacci), 
A., ii, 881, 

Chlorophyllin, acid derivatives of 
(Tsvett), A., i, 440 ; (Marchlewski), 

. A., i, 560. 

Chlorophyllite from Vizczy (Barbier), 

■ A., ii, 705. 

Chloroplatinic acid. See under Platinum. 

Cholestane, a- and jS- (Diels and Lii<y), 
A., i, 264. 

Cholostanol. See Dihjdrocholesterol. 

Choleatenone and its ozonidc (DoiiEEand 
Gardner), T., 1328; P.,173, 
relationship of to cholesterol (DiELS 
and LinnI, a., i, 164 ; (Willstat- 
TERand Maver), A., 1,636. 

Cholesterol (Diels and Linn), A., i, 164, 
263; (WiNDADs), A., i, 264, 728.; 
(WiLLSTATTKR and Mayer), A., i, 
636 ; (Diels), A., i, 728. 
in bile, influence oftolyiene-2:4'diamine 
on the secretion of (Kusumoto), A., 

' ii, 970. 

in ox-bi!e (Salkowski), A., ii, 1055. 
in Coelenterata (Doree), A., ii, 
769. 

isolation of, from fats (Salrowski), 
A,, i, 980. 

and its ether and ita bromides (Mixo- 
vici)» a., i, 531. 

origin and formation of (LifschOtz)^ 
a., i, 263. 

physico-chemical researches on (Forges 
and Neubatjer), A., ii, 90. 
double linkings in, and its ozonide 
(Langheld), a., i, 317 ; (Molinari 
and FbSaroli), A,, i, 882. 
and cholic acid, connexion of, with 
camphor and lurpentine oil (SchrSt- 
TBB, Writzenbock, and Witt), A., 
j, 532 ; (SchrOttbr and Weitzen- 
vrock), A„ i, 636, 900, 


ChtilesteTcL crystallisation of (Oaubesti 
5. , , 'A.3, 475, ... 
viactio® ot fused i^tossinm hydroxj^ 
and of hydrogen peroxide on (p.*^ 

’ ARD and Yatbs), T., 1678. p 

m. ’ 

'degradation product of (Schrotteh 
WE iTZENBdcK, and WiTr)^ ^ •’ 
532; (SCH ROTTER and 
book), A., i, 636, 900. 
origin and destiny of, in animals (D oe^e 
and Gardner), A., ii, 614. ‘ 

excretion of, by the dog (DoREBanJ 
Gardner), A., ii, 514. ^ 

ozonide of (DoR’fiE and 'G ardner) T 
1331 ; P.,173; (Lanoheid) J i 
317; (Diels), -A., i, 728; (Mon! 
nari and Fenaroli), a., i, 8^2 
new reactions for (Golodetz) ’ a i; 
S5!R •' ■’ ' 


colour reaction of, on oxidation (Lij. 
scHUTZ), A., ii, 233. 
j3 'Cholesterol (Diels and Liw^ i 
, 164. ■ 


Cholesterol group (Mknozzi ; ilExoz^f 
and Moreschi), A., i, 265. 
contributions to the chemistry of tb 
(Pickard and Yates), T ifijg 
1928 ; P., 121, 227. 


Choleateryl oleic acid ester, from path#, 
logical organs (Panzer), A., 122. 

salicylate, (Golodetz), A., i, 20. 

Cholestyl chlorides, a- and 6- (Diels and 
Linn), A., i, 264, 

Cholic acid, behaviour of, towards ozone 
(Langheld), A, i, 316. 
and cholesterol, connexion of, rith 
camphor and turpentine oil, aod 
their degradation product, (Schkoi- 
TER, IVeitzenbuck, and Witt), A., 
i, 632; (ScHROTTER and IVEmES* 
bock), a., i, 636, 900. 
bismuth .salt (Wornbr), A-, i, 393. 

Choline, prepariition of, from lecithin 
(Kiedel), a., i, 395. 
amount of, in the lecithin of heart 
muscle (MacLean), A,, ii. 967. 
quantitative recovery of, from lecithin 
j (MoBirzzi), A., i, 395 ; (MacLbas), 
A., i, 396. 

occurrence of, in tliymus, spleen, aw! 
lymph glands (Schwarz and Le- 


derkr), a., ii, 96S. 
the depressor substance in the tliyroid ' 
(V, forth and Schwarz), A., ii, 


968, 


physiological action of (Morrakow- 
sKi), A,, ii, 974, , 

Stanek’s method for estjraating 
(StANfeK), A., ii, 259. . , . 

Christianite of Simionse, composition oi 


(Babbibr), a., ii, 956. 



INDEX OF 

(jhroinammoiiiQm compotindfl. under 
Gliromium. . ^ 

Chromate solutions, optical investi^turti; 
of the condition of (Hantzsch and 
Clabk), a., ii, 046. 

Chromic, acid and Chromates. See under 
Chromium. 

Chromites in meteorites (Tassin), A., ii, 

' 956. ^ • I 

ICJiromium} stereochemistry of(PFEiFFER), 
A., i, 79 ; (Pfeiffer, Pradjd, and 
Stern), A., i, 606 ; (Pfeiffer, 
VoRSTEB, and Stern), A., i, 507 ; 
(Pfeiffer, Gassmaxn, and 
Pietsch), a., i, 608. '■ 

passivit}" of (Fkedenhagen), A., ii, 
679. 

higher oxidation products of (Kiesen- 
FELD and Wesch), A., i, 963. 

Chromium alloys with cobalt (Lew- 
konja), a., ii, 863. 
with manganese (Hindrichs), A., ii, 
856. _ . 

with nickel (Voss), A., ii, 195. 

Chromium salts, isomerism of (Pfeiffer), 
A., ii, 694. 

compounds of, with ethyleiiediamine 
(Pfeiffer), A., i, 79 ; (Pfeiffer, 
PRADE, and Stern), A., i, 506 ; 
(Pfeiffer, Vorstek, and Stern), 
A., i, 507. 

compounds of, with cthylenediamine 
and propyl enediamine (Pfeiffer, 
Gassmann, and Pietsch), A. i 
608. 

Chromium chlorosulphate (Weinland 
and Schumann), A., ii, 595. 
nitride, Cr 3 N 2 (Henderson and Gal* 
LETLY), A,, ii, 485. 
oxides, magnetic (Siiukoff), A., ii, 
699. 

heat of formation of (Mixter) A 
ii, 929, 

dissociation of, and of the donble 
oxides of chromium and copper 
(L. and P. Wohler), A., ii, 387. 
teiroxide compounds (Riesenfeld and 
Wesch), A., i, 963. 
s^sg'wioxide, reduction of, by carlmn 
(Gr^nwood), T., 1488 ; P., 188. 
Chromic acid, decomposition of, by 
hydrt^en peroxide (Riesenfeld 
and Wesch), A., ii, 951. 
reduction of, by oxalic acid 
(JABtczYtei), A., ii, 935. 
as an oxidising agent (Seueert and 
Carstens), a., ii, 196, 
compounds of, with acetic acid 
(Weinland), A., i, 847. 
and vanadic acid, iodometric estima- 
tion of, in presence of each other 
(Edoar), a., ii, 989. 
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Chroiuium: — 

Chromates (Briggs), A,, ii, '113. V. 

equibbriura relations of, in eolation 
(Sherbilij, Eaton, MERBiLt, and 
Russ), A., ii, 92. ^ 

. compounds of, with nyfidine 
(Briggs), A., ii, US; (PARB 4 . 
VANO and Pasta), A., ii, 294;’ 

Chromium sulphate, new (NicoLAaboT), 
A.,ii, 112 . 

sulphates, hlue andgreen, electrometric 
determination of the hydrolysU 
of (Denham), A., ii, 389. 
green (Colson), A. , ii, 45 ; (Wyroh- 
boff), A., ii, 369. 

Dihydroxotetra-aquochromium sul- 
phate (Werner, Jovanovits, 
Aschkikasy, and Posselt), A., i, 
936. 

Chromic chloride, molecular weight of 
the greyish-blue hydrate of, and 
neutralisation of, by sodium hydr- 
oxide, and hydrolysis of, by potass- 
ium iodide and iodate (Sand and 
Grammling), a., ii, 293, 294. )‘ 

ChromouB chloride, preparation , of 
pure, and its hydrates (RichI 
P., 215. 

decomposition of, by means of 
platinum (JABfcCZY^JsKi), A:, ii, 

• 680. 

Chromium organic compounds ( Wernee, 
Jovanovits, Aschkinasy; and 
Posselt), A., i, 935 ; (Riesenfeld 
and Wesch), A., i, 964. 

Chromammonium thiocyanate, am- 
monium iodide of, C 4 Hj 0 N 7 S 4 lCr, 
constitution of (PfeiffAu and 
Tilgner), a., i, 614. 

Chromihexathioeyanoammoni-am acet- 
ate (Maas and Sand), A., i, 
961, 

Chromium, detection of (Pozzi-EsdOT), 
A., ii, 900. 

and manganese, detection of, in pre- 
sence of each other (Kabslake), A., 
ii, 635. 

estimation of, as silver chromate 
(OoooH and Weed), A., ii, 737. 

and iron, volumetHc estimation of, 1 ^ 
means of titauous chloride (Jatar), 
A.,ii, 778. 

estimation of, in steel (Blair), A., ii, 
900.^ 

and nickel, estimation of, in steel 
^Campbell and Arthur), A., 

and tungsten, estimation of, in steel 
(Hinpjchsen and Wolter), A., ii, 
900. 

semration of tungsten from (v. 
Xnorbe), a., ii, 779. 
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C2ut>]ttopliore, 00^^:C, fonction of the 
double {ZwAYEB, V. kosTANKCKi, and 
SzWEJEpWSKA}, A., i, 443. ' * ‘ 

ChrOmotropic acid ( 1:8 -di 

acid), eeriuiH ' 
'saTfc (Ebdmann and Nieszttka), A., 
i,622. 

dtryflaUdeue oil, two paraffin hydro- 
carbons in the unsaponifiable portion 
(Menozzi and Moeeschi), A., i, 
241. 

Chxytftlis oU from silk-worms, composi- 
tion of (Tsujimoto), a., ii, 617. 
Chrjsaron and its triacetyl derivatiye 
and Chrysaranthranol (Hesse), A. , ii, 

■ 419. 

Chrysasin, hydroxy-, and its triacetyl 
derivative, preparation of (Farb- 
WEREE VORM. MeISTEB, LUCIUS, & 

Bruning), a., i, 807. 
p-nitro-, and its dimethyl ether (Fare- ' 
WEEKE YORM. MEISTER, LTTCIUS, & : 

Brdning), A., i, 428. 
Chrysazindisnlphonio acid, tizbromo-, 
preparation of (Faebenfabriken 
, vVOBM. F. Bayek & Co.), A., i, 
'808. 

Chiysoidlne, cysno-, and its acetyl and 
benzoyl derivatives (Pierron), A, i, 
926. 

Chrysophananthranol (Hesse), A.,^, 
438. 

Chrysophanic acid, constitution of 
(Hesse), A., i, 438. 

Chymosin. See Rennin. 

Cidor, detection of tartaric acid in (Le 
Roy), a., ii, 237. 

Ciders, detection and estimation of benzoic 
acid in (Reeb), A., ii, 74. 
Cincholettponio acids, racemic, synthesis 
of, and their derivatives (Wohl and 
Xosanitsoh), a., i, 47. 

Cinchona alkaloids (Rabe and Btjch* 
HOLZ), A., i, 100. 
in acetic acid. See Quinatoxins. 
barks, estimation of total alkaloids in 
(Cohen), A., ii, 996. 
bases, indicators in the titration of 
(Rupp and Seegers), A., ii, 239. 
C^ehonine, constitntiou of (Rabe and 
Buchholz), a., i, 100 . 

, sulphate, acid- persulphate, and picrate 
(WoLFFENSTEiN and Wolff), A., 

V i, 283. 

(Snehoninone and its methiodide, sodium 
salts of (Rajse and Schneider), A., 

^ i, 361.* 

and its oxime and their derivatives 
(Rabe and Buchholz), A., i, 100 . 
Cinalde acid, preparation of, and con- 
densations with (Rube and Liechten- 
han), a., ii 390. 


, Cinebl, .estimation of, in encalvnfaia . 
’ Ciatomaldehyde %<lrogTO persulpiy 

' , (Brunner, and VuiLLEtnaiEB), ^ j 


Cinnamenylacrylie acHd. See Ciimi 

ideneacetic acid. 


lamyl 


-y-Cinnamenyltsocrotonio acid and 
hydroxy- (Bougault), A., i, 533 ® 
Cinnamic acid and its derivatives add’ 
tion of halogens to {Micrapi 
SMi'rn),A..U 68 . ^ 
velocity of esterification of bv mo 
of alcoholic hydrogen 
(Kailan), a., 11 , 27. “ 

conversion of, into styrene by 
of moulds (Herzog and Km 
ii, 1064. 

and benzoic acid, separation of 
Jong), A., ii, 993. ' * 

Cinnamic acid, alkaloidal salts, and their 
optied activity (Hilditch), X., 703- 

Cinnamic acid, bornyl and menthyl 
esters, optical properties of ffliT 
DITCH), T., 1. ^ 

ethyl ester, action of sodium benzyl 

^yauide^on (Avert and McDoJ), 


menthyl ester, optical rotatory power 
of (Hilditch), P., 286. 

Cinnamic acid, ami no -derivatives and 
p-nitro-, alkylaminoalkyl esters of 
(Farbwerke torm. Meistse 
Lucius, & Bkuning), A., i, 169. 

0 -, m-, andp-nitro-, velocity of esterifi. 
cation of, by means of alcoholic 
hydrogen chloride (Kailan), A, ii, 


a^ZoCinnamic acid, oxidation of (Riibee), 
A., i, 639. 

Chmamide and o-nitro-, action of potass- 
ium hypochlorite on (Weekman), A., 
i, 22. 

Cumamoylaalicylic anhydride (Fabeek- 

FABRIKEN YORM. F. BaYM & Co.), 

A., i, 984. 

Cinnamoyltriphenylmethane, isomeric 
(ScHMiDLiN and Hodgson*), A., i, 
240. 

Cinnamylidencaeetic acid {cinmmiyl- 
acrylic add) and its methyl ester, 
action of ammonia and aminea on 
(Riedel), A., i, 536. 
Cinnamylideneaeetophenone, action of 
hydi’oxylaraine on (Uiusa andTERW), 

A., i, 763. 

Cinnamylideneacetcpkenone-liydroxyh 

aminea and -oximes and their benzoyl 
derivatives, o- and j8- (OiusA and 
Terni), a., i, 768. 
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Gale), A;, , 

Oiimamylidenewbamidoziqie - ^!k)K< 
DCCHi), A,, i, 154. ‘ 

Cmnamylidene asters, reactions of, 
with organic magnesium compoundg-^ 
(Reimer and Reynolds), A. , i, 988. 
Circnlation and respiration, effects of j 
excess of <^bon dioxide and want 
of oxygen on (Hill and Flack), A., 
ii, 706. 

See also Heart. 

Citral, estimation of, in essence of lemon 
(Brtjtlants), a., ii, 330. 
estimation of, in lemon grass oil 
(Bloch), A., ii, 782. 

Citral hydrate, preparation of (Cotjlin), 
A., i, 999. 

condensation of, with ketones (Cor- 
LIN), A., i, 1000. 

isomeride of (Coulin), A., i, 1000. 
Citrals, formation of, from their corre- 
sponding acids (Merlino), A., i, 
6.')3. 

Citralidenemalonic acid, methyl ester 
(Meerwein), a., i, 90. 

Citric acid in wine (Hubert), A., ii, 
544. 

the natural, of wine (Dupont), A., ii, 
904. 

new synthesis of (Ferrario), A., i, 
758. 

detection of, in wine, Ac. (Favrel ; 
Astruc; DENicks), A., ii, 640. 

Citric acid, ammonium salt, action of, 
on calcium phosphate (BarillS), 
A., ii, 496. 

bismuth salt (Telle), A. , i, 852. 
calcium salt, hydrates of (van 
Itallie), a., i, 854. 
glycinnm salt (Tanatar and Kurov- 
SKi), A., i, 758. 

basic ferric salt (Rosenthaler and 
Siebeck), a., i, 246. 

Citronella series, compounds of the 
(Harries and Himmelmann), A. i 
662. . » 
Citronellaldehyde, ozonides of (Harries 
and Himmelmann), A., i, 662. 

Citroaellie acid, ozonides of (Harries 
and Himmelmann), A., i, 663. 
Citronellol ozonlde (Harries and 
Himmelmann), A,, i, 663. 

CladoniaceB, chemical monograph of 
tbe (Zopf), a., ii, 526. 

reaction, mechanism of the 
(Tingle and Gorsline), A., i, 732. 

separation of, in the estimation’* 
of huinua (Mooers and Hampton), 

A., u, 744. 

3Iay analysis (Bloor), -A.> ii, 71. 


Coagulation and agglutination' (AAkHK- 
- , ^ NIU8), A., ih 82l ^ 

proctes of, Iroih ^colloi^l solutions 
- (WOUDSTRA), A., ii, 160 ; (Lottee- 
MOSER); A., ii, setei ' ^ 

Coagulometer, Bnckm aster’s, in^ifica-^ 
tion of (Golla), A., ii, 766. 

Coagnloaes (Lawroff), A., i, 844./^^, 
Coal, proximate constituents of (Bed^nV. 
A., ii, 302. 

relation between the composition of, 
and the amounts of carbon mottiozi4o 
and dioxide contained in gas dia« 
tilled from it (Vignon), A., li, 177. 
Parr’s method of estimating the heat 
of combustion of (Parr), A., ii, 533 : 
(Constam), A., ii, 734. 
rapid estimation of sulphur in (KoMA- 
rowsky). A., ii, 892. 

Coal gas, estimation of naphthalene in^’ 
(Uair), a., ii, 135. 

See also Gas, illuminating. 

Coal tar, occurrence of nononaphthene 
ill (Ahrens and v. Mozdzenski), A., 

i, 618. r i 

Cobalt, iron, and nickel, experimentUi.qn 
the passivity of (Byers), A.,, ii, 
1026. 

Cobaltammine salts (Werner), A. , ii, 
42 ; (Werner, Bindschedleb, 
and Grun), A., ii, 43; (Sand 
and Bokman), A., ii, 44. 
iodo- (Werner), A., ii, 950. > 

Cobalt alloys with aluminium (Gwyer), 
A., ii, 286. 

with antimony, bismuth, chromium, 
lead, tin, thallium, silicon, and 
^inc (Lewkonja), A., ii, 853. 
with arsenic, freezing point curve of 
(Friedrich), A., ii, 387. 
with copper (SahmEn), A., ii, 186. 
with lead (Ducelliez), A., ii, 594, 
with tin (Lewkonja), A., ii, 853; 
(Schemtschusghny and Beltn- 
skt), A., ii, 855. 

Cobalt salts, abnormal behaviour of, 
on hydrolysis (Denham), A., ii, 
380. 

compounds of, with ethylenediamine 
and propylenediamine (PPEIFFife, 
Gassmann, and Pietsch), A., i, 
508. 

Cobalt arsenides (Ducelliez), A., iij 
853, ^ 

ammonium chromates (Gboqer), A*, 
ii, 691. 

molybdate and nickel molyhdale 
(Pozzi-Escot), A., ii, 1042. 
oxides, dissociation pressures of (Foote 
and Smith), A., ii, 847^ v 

aulphides (L and L. Bellucci). A., 
ii, 196. 



1284 


INDEX OF SUBJECTS, 


Cobalt sulphides, freezing point diagram' 
rbf (Fribdkioh), a., ii, 600. 
Cobaltinitrites, studies on thee (Cun- 
NiNGHAM and Perkin), P., 212. 
compounds of with p-toluidioe,f 
disioaminotoluene, hydra 2 dne, and 
nitrosohydrazine (Hofmann and 
. Buchner), A.,i, 876. 

Cobalt ethylenediamine and pyridine 
' thiocyanates, action of iodine on 
(Pfeiffer and Tilgneu), A., i, 
614. 

Cobalt dioximineB (Tschtjgaeff), A., 
i, 615. 

Cobaltinitritoaquodimethylglyoxim- 
ine (Tschugaeff), A., i, 616. 
Cob^titfmitritodimetliylglyoximmic 
acid and its salts (Tschugaeff), 
- A., i, 616. 

•Cobalt, detection of, in presence of large 
quantities of nickel (Pozzi-Escot), 
A., ii, 988. 

and nickel, simultaneous qualitative 
test for (Grossmann and Heil- 
born),'A 1, ii, 635. 

, detection and estimation of (Pozzi- 
Escor), A., ii, 899, 
colorimetric estimation of, in 
presence of each other (Chau- 
linor), a., ii, 988. 
estimation and separation of (Pozzi- 
Escot), A., ii, 229, 539, 540. 
separation of iron from (Lady), A., 
ii, 988. 

Cobaltainmiiie BaltB and Cobaltinitrltes. 

See under Cobalt. 

Cobra poison. See Poison. 

Coca, assay of (GRF.SHOFr), A., ii, 441, 

, 997 ; (de Jong), A., ii, 997. 

Java, estimation of eegonine in (de 
Jong), A., ii, 239. 

Coca leavea, estimation of total alkaloids 
in (DE Jong), A., ii, 440 ; (Greshoff), 
A., ii, 441. 

Cocaine in Java coca (de Jong), A., i, 
825, 

Cockchafer, natural melanin of the 
(Ishizaka), a., i, 280. 

CojBoa, estimation of fat in (Kreutz), 
'.A., ii, 641. 

Cocoanut. See Cocos nuci/era. 

Coeoannt oil, new constant for the 
detection of (Hancs and Stekl), A., 

641. 

Cocos nuci/era, composition of the milk 
and ferments of the fruit of (de 
Krutff), A., ii, 526. 

^•apoCodeine and apomorphine, relation 
between (Knorb and Raabe), A., i, 
908. ' 

isoCodeine, relationship of, to codeine 
(Enore and HOerein), A., i, 42, 




Codeil^ four isomeric, relationship 
_ to the moTphjfe (Knorr and 

Codide, a- and A-chloro-, hydrolytlr. 

’ a of (Enore and 




ducts 
A., i, 361 
j8-chloro- (Enore and H6 rueiv\ i 
i, 42. ' 


Cod liver oil, leucomainea of (Havjj', 
A. , ii, 308. 

Cmlenterata, cholesterol in (I)ok#*i 
A., ii, 769. 

Cmlestin-hlue B (correin 

pounds of, with amino-coinponX 
and its picrate (GKANDMoueiv aJ 
Bodmer), A., i, 290, 572. ^ 


compound of, with aniline (GBiiD, 
MOUGiN and Bodmer) a : 
290. ’ 


Coelococcus, carbohydrates of (IvAxoppj 

Co-enzyme of expressed yeast in juice 
(Buchner and Kiatte), A.,i 
Coffalic acid (Gorier), A., i, 345 . 

‘Coffee (Gorier), A., i, 186, 345 . 
Coffee extract, Liberian (GortebI a 
i, 186. ^ ' 

Coke, conversion of diamond into in 
high vacuum by cathode raysiPAui.vs 
and Swinton), A., ii, 275. 
Colchicine, physiological effects of 
(Dixon and Malden), A., ii, 520. 
Collidine and its hydrochloride, absorp- 
tion spectra of (Purvis), A. ii 
745. ’ ’ 


and its wo7i«chloro-, absorption speetr* 
of (Purvis and Foster), A ii 
244. 

Colloid producer, gelatose aa (Liesd 
oang), a., ii, 476. 

Colloidal granules, influence of the 
reaction of the medium on the 
size of (Mayer, SciiAFrEP., and 
Terroine), a., ii, 24. 
liquids, influence of electrolytes on 
the viscosity of (Albanese), A., ii, 
1018. 

metallic solutions, examination of, by 
the ultra-microscope (Reissis), A., 
ii, 933. 

Colloidal solutions (Svedbebg), A., ii, 
23. 

docs Beer’s law hold for? (Scabpa), 
A., ii, 244. 

electrical nature of (Duclaux), A., 11 , 
760 ; (Pappada), A., ii, 1024. 
influence of radium on the elecirolytic 
conductivity of (ZtoBiOKi), A,, u, 
451. 

viscosity of (Fawsitt), T, , 1004 ; P., 
121 ; (Woudstra), a., ii,.^84. 
stability of (Syedberg), A., u, 364. 
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Colloidal Boltttioiui in galvanic oells,^ 
coagulation . of:^ ^iLTz),^4^ , % 
822. 

See also Hydrogels arid Hydrosols. 
Colloidal, amorphona, and crystalline- 
states (v. WniMAKN), A., ii, 90. i 
Colloids and their adsorption com- 
pounds (Biltz), A., ii, 476. 
system of (Ostwald), A., ii, 820, 
modification of Wolfgang Ostwald’s 
system of (v. Weimakn), A., ii, 
820. 

theory of (JoRDia), A., ii, 675, 820, 
1023. 

investigation of, by ^the filtration 
method (Bechhold), A., ii, 24, 
823. 

quantitative investigations on the 
electrical synthesis of (Svedberg), 
A., ii, 255. 

changes in the physical state of 
(Pauli and Handovsky), A., i, 
707. 

effect of electrolytes on the viscosity 
of (Gokun), a. , ii, 821. 
diffusion of (I^erzog and Kasarnow- 
ski), a., i, 707. 

inflnence of temperature on the co- 
aggregation of (Buxton and Rahe), 

a., i, 707. 

mutual flocculation of (Teague and 
Buxton), A., ii, 365. 
diastatie function of (Duclaux), A,, 
ii, 25, 

physico-chemical investigations on 
soaps considered as (Mayer, 
Scha:ffer, and Tereoine), A., ii, 
264. 

influence of, on the absorption of 
gases, especially of carbon dioxide 
in water (Findlay and Harry), 
a., ii, 1024. 

biochemistry of (Feigl and Rollet), 
A., ii, 312. 

influence of, on enzymes (Pincussohn), 
A., ii, 308. 

influence of, on haemolysis (Meyer), 
A., ii, 513. 

inorganic, electrical transport of 
(Mayer), A., ii, 458. 
influence of, on autolysis (Ascoli 
and Izar), A., ii, 121, 713. 
precipitated, nature of (Foote), A., 
ii, 821. 

Colour and constitution (Moore and 
Gale), A., i, 3SS ; (Will- 
STATTER and Piccard), A., i, 
475 ; (Kehrmann), a., i, 699, 
993. 

of azomethine compounds (Pope), 
T., 532; P.7 24; (Pope and 
Fleming), T., 1914; P,, 228. 


Colour and fluorescence, relation of, to 
s , coristitntion (Silbbbead and 
< ' Roy), P., 204. ■ : / 

of organic substances (v. Liebig), 
i A., i, 445. " . 

dependence of, on temp 6 ratur 0 .''(KuR- 
batoff), a., ii, 4. ' 

in the tri phenyl methane series, cause 
of (Green), P., 206. ‘ 

Coloured flames. ' See Flames, v*-; 

liquids, cause of the decoloration of, 
by means of various charcoals 
(Glassner and Sdida), A., 

669. " 

salts, theory of (Fecht), A., ii, 916. 
Colouring matter, red, CigHgOaSg, of 
the tiiionaphthen series, preparation 
of a (Kalle k Co.), A., i, 672. 
^isHjiOgN, and its acetyl derivative, 
from isatiri chloride and o-naphthop* 
(Bezdzik and Friedland er). A./ 
i, 674. 

OigHioO^NOl, from isatin chloride 
and 2-chloro-a-naphthol (Bezdzik 
and Friedlander), A,, i, 674. . 

C 22 H 20 N 2 , from 2-methylquinoliiie and 
methyl salicylate* (Spady), A., d, 
915. 

CygH 4208 N 5 , and its salts and leuco- 
base, from o-dlraethylaminobenzyl- 
diethy la m inobenzoyl be nzen e an d 

dietbylaniline (GUYOTand Pignet), 
A., i, 570. 

fixation of different derivatives of the 
same, and explanation of dyeing 
(Pelet-Jolivet and Andersen), 
A., ii, 1026. 

Colouring matters, action of halogens 
on aromatic amines and their use in 
the synthesis of certain (Ostro- - 
GOVicH and Silbermann), A., i, 
373. 

formation of, in ultra-violet light 
(Schall), a., i, 289. 
study of, in solution (Pelet-Jolivet 
and Wild), A., ii, 1025. 
classification of solutions of (Fretjnd- 
LTCH and Neumann), A., ii, 820 ; 
(Pelet-Jolivet and Wild)> A., ii, 
1025. 

function of the double ebromophofej . 
CO’C:C, in (Zwayer. v. Kosta- 
NECKi, and Szwejkowska), A,, i, 
443. _ 

absorption of, by various charcrals 
(Glassner and Suida), A., ii, 
669. 

of the stilbene group (Green and., 
Baddilby), T., 1721 ; P., 201. 
acid, salts of, with guanidine, 
dicyanodiamide, and melamine 
Radlbergee), a., i, 1001. 
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Coloariog 

/^^sociatiQB J>^:i§l^rbuig Moli^oes 1 
, of 

/ (PelbTtJpiIivbt), A., li, 

# inflnenocr'^of^ftd^ AQ^'lba^ on 

absorption of, by wool (PELBT-vy 
Jouvet and ANDEitsBN), A., iij ' 
8 »• 

basiCr iodometric estimation of 
. • (Pelet-Jolivet and Gaeuti), A., 
ii, 441. 

^sul^ur, as derivatives of thiozoae 
W (Erdmann), A., ii, 831. 
volnmetrio estimation of (Pelet- 
JoLiVET and Gartjti), A., ii, 
Ul. 

estimation of the fundamental, of 
■ urine (Browii^ski and Dabrow- ’ 
ski), a., ii,-443. 

See also Indicators, Pigments, and 
Tannins. 

Colonring’ matters, natural vegetable. 
See also ; — 

Alizarin. 

^Anthocyanins. 

Brazileiu. 

Brazilin. 

Catechin. 

Curcumin. 

Dossetin, 

Ellagic acid. 

Hsematein. 

Heematoxylin. 

Indigo. 

Indigo tin. 

Morindin. 

Quercitin . 
j^socyanin. 

Rottlerin. 

Rutin. 

Colnmbamine and its derivatives from 
calumba root (Feist), A., i, 300. 
Colombinm {ni6bium\ atomic weight of, 

* and its salts (Balks and Smith), A. , 
ii, 1043. 

spectrum of, and its pentabromide, 
oxybromide, and iodide (Bake), 
A., ii, 1046. 

, arc spectrum of (Hildebrand), A., ii, 

‘ .&1046. 

* electrolytic valve action of, and a 

classilication of the behaviour of 
electrolytic anodes (Schulze), A., 

^ ii, m 

Ooltunbinm sulphide (Biltz and GoN- 
see); a. , ii, 114. 

Coma, metabolism in a case of, under 
rectal feeding (Laidlaw and Rtffel), 
A., ii, 311. 

Combustible powders, action of alkali 
salte of a fixed base on the combustion 
of (Dauteiohe), a., ii, 275. 



(Meuni. 


, (GAEB^^'bnd' BEl^ii], 

Combustion phenomena^^ ^simple 
burner contrivance f for 
(ThOrneb), a., ii. 341. 
Commiphoric dcids, a-, jS-, and 7 , -.j 
Commiphorlnic acid (v. Pkiedp,’ ^ 
A., i, 97. ™ 

Complex formation, infiuence of tem 
perature on, in solution (Benbax^” 
A., ii, 567- 

Compounds, iion*disBOciated, spectra nt 
(Becqubrel), a., ii, 139. ® 

Compressibility, surface tension, and 
other properties, relation betwem 
(Richards and Mathews) a ii 
■ 168. ■ ’ •’ 
thermal expansion, atomic volnme 
and atomic heat of metals, ralauJ 
between (Gruneisen), A., ii 5 g^ 
Condenser, new forms of (Stoltzenbeboi 
A., ii, 938. 

new aspirating reflux (Vigreox) A 
ii, 988. ’ 

new aspirating reflux, and recupfiiatw 
for rapid evaporations (YniBEox) 
A., ii, 938. ’ 

new reflux, for extraction apparattB 
(Merkel), A., ii, 478. 
Congo-copalic acid, -oopalolic add, and 
-CDpaloresens from Congo-coml 
(Engel), A., i, 559. 

Conifers, resins from (Schkatelopf) A 
i, 816. 

Coniine, new isomeride of (Guakkscei), 
• A., i, 1008; (ISBOGLio), A., i 
1009. 

, Co-ordinated compounds, constitutiou of 
(Briggs), T., 1664 ; P., 94. 

Copals, Manila and PontiaBac (Coffig- 
nier), a., i, 436. 

West African (Tschirch and Rack- 
WITZ), A., i, 96. 

West African, solubility 0 / "half-’ 
hard (Coffionier), A., i, 39. 
Copper, electrolytic extraction of, from 
its ores (Juman), A., ii, 282. 
electrolytic valve action of (Schimb), 
A., ii, 560. 

electrolysis of solutions of (Miyib), 

. A., ii, 803. 

and selenium, freezing point diagram 
of (Friedrich and Leroux), K ii) 

, 696. 

electrolytic oxidation of (Schmiedt)^ 
A., ii, 946. 

reaction of, witlf*" nitric acid (StaKS* 
die), a., ii, 497. 
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lopper, interaction of, witjb nitric acid, 
in presence , ^nitrates 

(Renkie, : OookbU 

T., 1162 ; K, ^ ^ ? 

action 4if '.on. tii^ zinc, and, 

and oiits siIcto yrith tin and zino ! 
(JobdI 8),‘A., ii; 107. 
direct actwn of radium on (Peeman), 
T., 1775 ; P.,-214. 

as oxygen carrier (Cervello), A., i, 
1027. 

)ppor alloy*, colorimetric method for 
the estimation of small percentages 
of iron in (GEEGORr), T., 93. 
with aluminium (Gwyer), A., ii, 284. 
electrolytic corrosion of (Rowland), 
A., ii, 381. 

with calcium (Donski), A., ii, 280. 
with cobalt, iron, magnesium, and 
manganese (Sahmen), A., ii, 186. 
with magnesium (Urazoff), A., ii, 
186./ 

with nickel and zinc, constitution of 
(Tafel), a., ii, 846. 
with phosphorus. See Phosphor- 
copper. 

with tin (Saokur and Pick), A., ii, 
496 ; (Gioumand Tavanti), A., 
ii, 946. 

with zinc, heat treatment of (Ben- 
GOTiGH and Hudson), A., ii, 186. 
ipper salts, action of radium emanation 
on solutions of (Curie and Gle- 
ditsch), A.,ii, 793. 
and iron salts in presence of alkalis 
and acids (Frischer), A., ii, 947. 
Cnprammonium salts (Horn), A., i, 
121 . 

See also under Copper organic com- 
pounds. , 

pper carbonate, basic, solubility of 
precipitated, in solutions of carbon 
dioxide (Free), A., ii, 848. 
carbonates, conditions of formation of 
natural (Milloseyich), A., ii, 282 . 
chloride, and barium and sodium 
chlorides, and water, the system 
(Schreinemakers and de Baat), 

A., u, 1020. 

ammohium chromates (Groger) A 
ii,691. * 

hydrpxide, heterogeneous colloidal 
(SziLAp), A., ii, 197. 
oxides, disaociariou pressures of (Foote 
and Smith), A., ii, 847. 
chromium double oxides, dissociation 
of(L. and P. WOhler), A., ii, 387. 
sulphate, action of lime in excess on 
solutions of (Bell and Taber) 

A., ii, 107. 

hydrates of (Bei* and Taber), A., 
ii, 382. V ; 


Copper ammonium and potassium calcium 
-^phat^a (D’Ans), A., ii, 690.,^ 

, (hiproup ammo^^ A., 

/ iodide, electrical conductivity of solid 

(Badeker and Pauli r ' BIdb- 
ker), a., U, 654. ' 

oxide, oxidation by means of, in 
strongly alkaline eolation (Eh rbn- 
feld), a., ii, 848. ^ ' ' 

ammonio-sulphate (Bouzat), A., ii, 
187. 

Cupric salts, colour of, in aqueod^ 
solution {SiDGwiCK and TizardV, 
T.,187. 

chloride, flame spectrum of (KlEK)j^ 
A., ii, 1001. 

Copper organic compounds ; — 
Cuprammonium salts (Horn), A., i, 
121 ; (Horn and Graham), A., i. 
392. ^ 

Copper acetylide. See Acetylene, cop- 
per compound. 

glycine sulphates, physico-chemical 
study of the complex (B.arkbr), 
A.,i, 323. 

Copper, titration of, by Volhard’a 
method (Theodor), A., ii, 898 ; 
(Kuhn), A., ii, 1072. 
and iron, detection of (Del^pine), 
A., ii. 633. 

and nickel solutions, colorimetric 
comparison of (Milbauer), A., ii, 

influence of temperature on the elec- 
trolytic precipitation of, from nitric 
acid (Withrow), A., ii, 432. 
precipitation of metallic, by’ titanous 
sulphate (lecture experiment) 
(Knecht), a,, ii, 270. 
estimation of colorimetrically (MlL- 
BAUER and Stanek), A., ii, 69. 
estimation, electrolytically, of minu^ 
quantities of (Free), A., ii, 227. 
estimation of, volumetrically (Jamie- 
SON, Levy, and Wells), A., ii, 634. 
lead, and silver, estimation of, in 
complicated organic sadts (Rindl 
and SiMONis), A., ii, 432. 
estimation of,, in pyrites (Remon- 
DiNi), A., ii,‘323. 

use of ammonium persulphate in the 
sepatation of manganese from, in 
acid solutions (Gottschalk), A.. iL 
433. ^ 

separation of nickel from (Thiel), iuj 
ii, 539. / 

electrolytic separation of silver arid * 
(Gillett), a., ii, 226. 

See also White metal. // 

Copper mirrors, deposition of, on glass 
(Nkogi), a., ii, m. 
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CopjMr-plating baths, rapid analysis of 
(Pannain), A., ii, 537. ? , ^ 

Coj^n^tanone and its oxime, BonSicarbaz-^ 
011^, and phenylhydrazine cotnpound 
(BoEJfiEandGAaDNEE), T., 1628; P., 
196. 

Copiosterol (DorEe and Gardner), T., 
1625; P.,196, 

il^'Ceprosterol and its acetate and benzo- 
ate (DobEe and Gardner), T., 1630 ; 
P., 196. 

Cordieiite from Canada (Evans and 
Bancroft), A., ii, 604. 

Coriander oil (Haensel), A., i, 665. 

Comierystallin from Anthozoa (Moen- 
ek), a., ii, 517, 

^Comus sericea^ fruit of (Stockton and 
Eldebdge), a., ii, 978. 

Comnd'Qiii, action of Eontgen rays on 
^ (Bordas), a., ii, 9. 

Corydalis roots, Japanese, protopine of 
(Makoshi), a., i, 908. 
tubers, Chinese, the alkaloids • of 
(Makoshi), A., i, 825. 

Cotnnnite, Vesuvian, radioaetivity of 
(Rossi), A., ii, 9. 

ConmaliiLic acid, bromo-, action of 
JV^-amino-compounds on (Bulow and 
Filchneb), a., i, 1017. 

l:2'Coainaran, attempt to synthesise 
(Helbig), A., i, 357, 

Conmaran group, studies in the (v. 
Kostanecki and Lampe), A., i, 442. 

o-Coomaric acid, ethyl ester, and sodium 
salt (Feies and Klostermann), A., i, 
822. 

o-Goumaric acida, formation of, from 
coumarins (Fries and K lostermann), 
A., i, 820. 

Coumarin and thio*, and their mercuri- 
ehlorides (Clayton), T., 525; P., 
26. 

pharmaeo-dynamic characters of (El- 
linger), a., ii, 1060. 
derivatives (Reychler), A., i, 441. 

Coumarin, 6- and 7-chloro-, formation of 
(Clayton), T., 2021. 
d^hydroxy-, and its diacetate (Gatter- 
MANN), a., i, 31. 

0^iunarins and thio>, residual affinity of, 
as shown by their additive com- 
pounds (Clayton), T., 524 ; P., 26. 
formation of (Clayton), T., 2016 ; 
P., 229. 

conversion of, into eoumarinic acids 
and o-coumaric acida (Fries and 

• Klostermann), A., i, 820 . 
rednetion of, with zinc dust in alkaline 

solution (Fries and Fickewirth), 

• A., i, 822. 

Coumarin- S-carbozylic acid, preparation 
of (HaaemANN & Reimeb), A,, i, 345. 


tsoCoumuiu-4-oarboz7lic acid and ' ' 

* esters {Dieckma|JN and Meiseb) 


Coumarinie adds, formation of 
coumarins (Fries and Klostetv , ^ 
A., i, 820. 

Coumarone and. hydroconmarone deri 

tives from 4:7-dimethTlcDBn,I?' 
(Fries and Fickewirtu) T } 
824. 

chlorohydriu and glycol (Boes) a • 

Govellite from Servia (SrEVANOTini i 
ii, 396. 

synthesis of (Corntt), A., ii, ggg 
Cows, protein minimum in the r 
A., ii, 607. 


Crab extract (Ackermann and Ki- 
scher), a., ii, 63. 

Crangitine aud its hydrochloride anH 
aunchloiide from crab extract (Ackep 
MANN and Kutscher), A,, ii 53 ‘ 

Crangoniue aud its aurichloride from crab 
extract (Ackermann and KtjtsceekI 


Crawfish, digestive gland of the (Brnv 
ley), a., ii, 405. ' 

Creatme and creatinine (Mellaxbv) l 

formation and destruction of, k 
perfused organs (Gottlieb ' anJ 
Stangassingek), a., ii, 515. 
behaviour of, in aiitolysis (Stakgas- 
SINGER ; Gottlieb and Stangas- 
singer), A., ii, 515 ; (RoTHMA}i\l 
A , ii, 967. ‘ ‘ ’ 


in frog’s muscle (Brown and C-atb- 
cart), a., ii, 516. 


in meat and meat extracts (Ejimett 
and Grindley), A., ii, 53. 
excretion of (van Hoogknhuyze and 


VEBnpEGH ; Shaffek), A., ii, 911. 
excretion of, in hepatic disease (Hel- 
lanby), a., ii, 54. 

Creatinine and creatine (Meluxbi), 
A., a, 308. 

distillation of (Engeland), A., i,958, 
in frog’s muscle (Brown and Cate. 

cart), a., ii, 516. 
of infants’ urine (Funaso), A., ii,716, 
in meat and meat extracts (Emmett 
and Grindley), A., ii, 53. 
excretion of (van Hoogenbuyze and 
Yerploech ; Shaffer), A., ii, 971. 
excretion of, in hepatic disease (Mel* 
lanby), a., ii, 54. 

Creatinine metaboliBm. See Metabolism. 

Cresol, poisoning by (Blumenthal and 
Jacoby), A., ii, 55. 

o-Creiol, synthesis of pulenonedcriratiT» 
from (AuwKRS and H£SSENW>4 


A., i, 550. 
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Cresol, 3-bTomo-, S-brpmo-S-mtro-, and 
'its potassium satlts^ and 5-bromo- 
3 nitro', potassium -salts of (Kobbbt;" 

sns), T., 78d;‘P., 73. ^ 

,i Cresol, estimation of, lu cresol mix* 
tmes (Rabohig; Hbkzog), A., ii, 
233. 

-Cresol, condensation of, with epi- 
cUlorohydrin (Boyd and Marle), 
l\, 839; P., 92. 

action of potassium persulphate on 
(Kumagai and Wolffenstein), 
A., i, 159. 

•Cresol, 2-amino-, bisazo-dcvivativcs, 
preparation of (Anilinfaeben- & 
Kxtrakt-Fabriken vorm. J. R. 

Geioy), a., i, 1022. 

■i- and p-Cresol methyl ethers, sulphina- 
tion of (Smiles and Le Rossignol), 
T., 756. ^ ^ 

'resols 0 -, m-, and p-, bisazo-dyes from 
(ScHXiLTZ and Ichenhaeuser), A., i, 
229. 

•Cresol- S-arsinic acid (Benda and 
Kahn), A., i, 592. 

Cresol-S-sulphonic acid, 2-nitro- 
5-amino- and o-Cresol-S-siilphonic 
acid, 6-nitro-3-amino-, preparation of 
(Karbwerke vorm. Meister, Llxius, 
k Bruning), a., i, 7,85. 
-Cresolsalphonic acids, copper salts, 
and the action of ammonia and 
pyridine on (Ley and Erler), A., i, 
177. 

'resorcinol {2‘A-dihydroxytoluen^) di- 
methyl ether, alde^de from, and its 
oxime, synthesis of (Gattekmann), 
A., i, 34. 

tresorcylaldehyde and its azine, syn- 
thesis of (Gattermanx), a., i, 30. 
Iritical opalescence. See Opalescence, 
temperatures and moleculad’ weights of 
liquids, determination of, by the 
aid of drop weights (Mcjkgan 
and Stevenson), A., ii, 356 ; 
(Morgan and Higgins), A., ii, 
668 . 

of solutions (Centnerszwek), A., 
ii, 13. 

iropB, influence of stimulating com pounds 
on, under dilfereut conditions (UCHI- 
yama), a., ii, 126. 

farm, pot experiments to determine the 
limits of endurance of, for certain 
injurious substances (Guthrie and 
Helms), A., ii, 890, 

'rotonaldehyde, condensation of, with 
loalonic acid (Riedel), A., i, 501. 
action of organo-magnesium com- 
pounds on, and the optical be- 
haviour of the products (Reif), A., 
i, 847. 

XCIV. ii. 


Cro^uio acid, stereochemical nature of 
the addition of chlorine to (Michael 
and B.TJNGB), A., i, 848. 

Crotonlc add, ethyl ester, action of 
semicarbazide on (RtjFE and HlNTER- 
lach), a., i, 13. 

Crotonic acid, y-chloro-3-araiDO-«-cyano-, 
ethyl ester (Benary), A., i, 600. 

CrotonylidezLeacetone and its broqio. 
compound, oxime, phenylhydiazone, 
and semicarbazohe (Meer-vveinI, A., 
i, 90. 

Crotonylidenemalonic acid (Riedel), A., 
i, 501. 

methyl ester (Mebr-wein), A,, i, 
90. ^ 

Orotonyltropeine and its picrate 
(Wolffbnstein and Rolle), A., i, 
282, 

Crucibles of iridium and rhodium, use’ 
of, iu chemical operations (Crookes), 
A., ii, 702. 

Cryolite, reversible alteration of (Cornu), 
A., ii, 955. 

Cryometric measurements, practice of 
(Poda), a., ii, 564. 

Cryoacope, a (Dekhuyzen), A., ii, 
661. 

CryoBcopic investijrations of solutions of 
gases in liquids (Falciola), A., ii, 
1015. 

measurements, stand for apparat-ua for 
(Lespieau), a., ii, 564. 
method, modification, of the, for in- 
vestigating small quantities of 
(Kinoshita), a., ii, 810. 

Crystalline form, chemical composition, 
hardness, and density, relation be- 
tween (Poschl), a., ii, 673. 
and chemical constitution of picryl 
derivatives, relation between (Jeru- 
salem and Pope), A., ii, 674. 
of halogen derivatives of open- chain 
hydrocarbons with reference to the 
Barlow-Pope theory of structure 
(Jaeger), T., 517 ; P., 29. 

Crystalline liquids, anomalous viscosity 
at the clearing point of so-called 
(Bose and Conrat), A., ii, 258; 
(Bose), A., ii, 1017. 
amorphous, and colloidal states (t, 
Weimaen), a., ii, 90. 
liquid state as a general property of 
matter (v. Weimakn), A., ii, 90, 
263, 1023. 

state as a general property of matter 
(v. Weimarn), a., ii, 263. 

Crystalliaation. from aqueous Bolutiotts 
(Marc), A,, ii, 160. 
velocity of, of isomorphous mixtures 
(Padoa), a., ii, 89. 
explosive (Weston), A., ii, 759. 

86 
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Crystallisation, spontaneous, the tem- 
peratures of, of mixed solutions 
and their determination by meah*' 
of the index of refraction (Isaac), 
T., 384; P.,30. 

of solutions of some alkali nitrates 
(Jones), T., 1739; P., 196. 
of substances which form a continu- 
ous series of mixed crystals (Miers 
and Isaac), T., 927 ; P., 125. 
Crystallography of the monoxides and 
monosulphideslof the elements of the 
second group (Beckenkamp), A., ii, 
280. 

of some cyclic organic compounds 
* (Jaeger), A., i, 413. 

See also Isomorphism and Polymorph- 
ism. 

Crystal- systems and the optical inter- 
ference-figures of liquid crystals 
(Vorlander), a., ii, 88. 

Crystals, orientation of, by the magnetic 
field; importance of optical proper- 
^ ties of mixed liquids from the point 
of view of crystalline symmetry 
(Cotton and Mouton), A., ii, 757. 
natural and magnetic rotation of the 
plane of polarisation in (Voigt and 
Honda), A., ii, 912. 
rate of growth and solution of 
(ANDRitEFF), A., ii, 475. 
causes modifying the dominant faces 
of (Gaubert), A., ii, 933. 
parallel ginwibs iof, and isomorphous 
miscibility (Barker), A., ii, 366. 
apparatus for the centrifugal draining 
of small quantities of (Baxter), 
A., ii, 369. 

helical structures (GArBERi), A., ii, 
475. 

influence of temperature changes on 
the absorption in (Becquerel), A., 
ii, 78. 

which are not enantiomorphous, rota- 
tory polarisation in (Sommrrfeldt), 
A., ii, 339. 

liquid, clear and transparent (Vor- 
■ DANDER and Kastkx), A., i, 641 ; | 
(Vorlander), a., ii, 675. 
liquid(ROTARSKi), A., i, 640; ii, 675; 
(Lehmann), A., ii, 1023. 
formation of (Vorlander), A., ii, 
22 . 

relation between constitution and 
capacity for forming (Vorlander 
and Kasten), A,, i, 641 ; (Bose), 

, A.,n, 1017. 

optical interference- figures of 

(Vorlander), A., ii, 89. 
examination of, in convergent 
polarised light (Sommerfeldt), 
A.,ii, 338, 


Crystals, liquid, and their 
character of felling poin t anj 
ing point cuirea for (Bogojaw.f!’ 
SKY and VTinogradoff), a., h 
mixed, hardness of (Ktjrnakoff -T j 
Schemtschuschny), a., ii, 932 ®“^ 
mixed saturated, influence of the 
of cooling on the composition 

(v. Lepkowski), a,, ii, 
Ctenophore swimming-plate, j-^ie t 
calcium salts in the mechanical 
hibition of (Lillie), A., ii, 3 iq 
C ubebin (Mameli), A., i, 20, 

Cubebs, oil of (Haensel), A,, i, 555 
Cultivation experiments, comparatij 
investigation of the results of cheiafJ 
soil analyses and of (Opitz) a ij 

if'-Cumeneazo-orcinol, 6.bronio- fOFmv 
and Everatt), T., 1020. ‘ ^ 

;f'-Cumene-4-azoreflorcinol, C-hromo 
(Orton and Everatt), T., 1019 
??-Cumenesulphinic acid, preparation of 
(Knoevenagel and Kexnepi a i 
971. ^ 

if^-Cumenesulphinic acid preparation of 
(Knoevenagel and Kennep] a i 
971. ' ’ 

p-Cumenesulphinic anhydride, prepay, 
tion of (Knoevenagel andPoLicKi 
A., i, 971. ‘ ’ 

;f^-Cumeneaulphimc anhydride, prepara 
tion of (Knoevenagel and PoLax) 
A., i, 971 . 

if-Cumenol, eoumarins from (CliytonI 
T., 2020. 

Cuminaniaoin (Ekecraniz and 
Ahlqvist), A.,i, 993. 
Cuminylidenecarbamidoxime (Coi- 

dcchE), a., i, 155. 
4<-CQmylcyanamide and its carbamide 
and benzoyl derivative (Pieriiox), A, 
i, 925. 

l-i|»-Cumyl-2-methyIbenzuninazoIe, 4:7 
f/initro-O-hydroxy- (Melbola and 
Hay), T,, 1677. 

C upr ammonium, sal ts . See under Copper. 
Cupric and Cuprous salts. See under 
Cop[)er. 

Curare, action of, on uervc-cudings 
(Edmund and Both), A., ii, 966. 
Curcumin methyl ether (Glakkb aud 
Jackson), A., i, 670. 

Current. See under Electrochemistry, 
Cutaneous respiration. SeeEespiration, 
Cutin, cellulose, and lignin, separation 
of (Konig ; Matthes), A., ii, 236, 
Cyanamide, preparation and supposed 
ammoniacal fermentation of (liiPi- 
ANi), A., i, 869. 

constitution of (Palazzo and Scelsij, 
A., i, 718. 
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Cyftnamide, preparation of deriTatives of 

(HaUM), a., i, 262, 

Cyan amides, formation of (Feomm and 
Weller), A., i,_703. 
aromatic monatomic (Pierson), A., i, 
925. 

I'syyCyanates. See Carbimides. 

Dyanates, thio-. See Thiocyanates. 

Cyanic acid, thio*. See Thiocyanic 
acid. 

Cyanides. See under Cyanogen. 

I'.yoCyanides. See Carbylamines. 

Cyanine dyes, constitution of (Vo\gf.- 
"^uicHTEN and Hofchen), A., i, 914. 

h'oCyaniae dyes, optical and sensitising 
properties of (SHEPPARD), P., 134. 

Cyanogen bromide, action of, on : 
arylaminoacetonitriles(v. Braun), | 
A., i, 625. I 

action of, on hydrazine (Pellizzari | 
and Repetto), A., i, 65. | 

preparation of derivatiYes of (Baum), | 
A,, i, 252. I 

lyanogen compounds, constitution of | 
certain (Palazzo and Scelsi), A., i, 
718. 

taiitomerism of (Guillemard), A., i, 
718. 

Hydrocyanic acid {hydrogen ajmide\ 
synthesis of (Woltereck), A., i, 
400. 

fission of, from amides of a*bromo- 
fatty acids accompanied by the 
formation of an aldehyde or ketone 
(Mossler), a., i, 13l 
mechanism of the action of (Schroe- 
der), A., ii, 413. 

speetrophotographic in vestigati ons 
on the action of, on blood (Lkwin), , 
A., ii, 1048, 

action of, on protein katabolism 
(Loewy, Wolf, and (is ter berg), 
A., ii, 312. 

formation of, in green plants 
Ravenna and Peli), A., ii, 217. 
transitory presence of, in ferns 
(Grkshoff), a., ii, 725. 

Cyanides, action of, on thiosulphonates 
(Gutmann), a., i, 972. 

See also Metallic cyanides. 

lyano- group, replacement of the 
sulphonic group by the, in azo-com- 
pounds (Lange), A., ij oOO. 

Jyanomercury salts. See under 
Mercury. 

Jyano*. See also under the pai’ent 
Substance. 

'yanurio acid, and thio-, constitution of 
(Palazzo and Scelsi), A., i, 718. 

Jyclie oompoondg, ultra-violet fluor- 
escence of (Let and v. Enqelhabdt), 
A.,ii, 911. ; 


Cyclic groups, polycarbon, relative 
stability of (Henry), A., i, 881. 

I Cystine/ conversion of f-serine into the 
! natural optically active (Fischer 
and Raskk), A., i, 325. 
estimation of, in urine (Gaskell), 
75. 

Cystinuria with diumines (Thiele), A., 
ii, 971. 

protein metabolism in (Wolf, Shaffer, 
OsTERRERO, and SOMOGYl), A., ii, 
717. 

Cytisine and its derivatives (Maabs), 
A., i, 563. 

Cytolysis and lipoid liquefaction, relation 
between (Knaffl-Lenz), A., ii, 610. 

Cytosine {i‘Cimino-2-cxypyrimidine\ 
origin of, obtained by the hydrolysis 
of nucleic acids of animal origin, 
(Levene and Mandel), A., i, 376. 
action of diazobenzenesulphonic acid 
on (Johnson and Clapp), A., i, 
931. 

W-alkyl derivatives, synthesis ' of 
(Johnson and Clapp), A., i, 835. 
picrolonate of (Wheeler and Jamfe- 
son), a., i, 253. 

woCytosine {2-a?/imO‘Q-oxypyrwddine), 
picrolonate of (Whep:ler and Jamie- 
son), A., i, 253. 

Cytosine-5-carboxylamide, synthe.sis of, 
and its additive salts (Wheeler and 
Johns), A., i, 838, 


D. 

Daidzu-abura. See Soja bean oiL 

Bamaeceninic acid. See 2-Methyl- 
ainino-S-methoxyboiizoic acid. 

Bate, invertase of the (Vinson), A., ii, 
418, 724. 

Datura Mcteloides, meteloidine from 
(Pyman), T., 2077 ; P., 234. 

Baueosterol (v. Euler and Nordbn- 
son), A., ii, 724 ; (March lewski), 
A., ii, 886, 

Beaminoedestin (Traxl), A., i, 231. * 

Beaminoproteins (Skraup), A., i, 584. 

Decahydrofluoreue (Schmidt and 
Mezger), a., i, 16. 

Becane. See jBC-Diraethyloctane. 

Becenyl alcohole. See Dimethyl-Ai5- 
octenols. 

Decyl alcohol. See Tetrahydroliaalool. 

Behydracetic acid and its salts a^ 
pheuylmethylhydrazide (Hesse), A., 
i, 390. 

Bohydrocamphenylie aoid and its ethyl 

^ ester, salts, amide, and anUide 
(Komppa and Hintikka), A. , i, 852. 
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Dehydroaholestaaedionol {oxycholestene- 
diol), formation of (Pickaed and , ^ 
Yatsb), T., 1881; P., 121. ' 
Lehydrocorydaline from Chinese Cory- 
dalis tubers (Makoshi), A., i, 825. 
iJehydrodieugenol and its diacetyl and 
dibenzoyl derivatives (Cousin and 
H^rissey), a., i, 727. 
Dehydrodizsoengenol and its diacetyl 
' and dibenzoyl derivatives (Cousin 
and HiSrissey), A., i, 783. 
Dehydrositostanedionol, Dehydrositost* 
enedione and its phenylhydrazoiie, 
and Dehydrositostanedione and its 
dioxime (Pickard and Yates), T., 
1931; P.,227. 

* DehydroBitostanetriol and its acyl de- 
rivatives (Pickard and Yates), T., 
1930 ; P., 227. 

Delorenzite from Craveggia, Piedmont 
(Zambonini), a., ii, 604. 

Denitrification, ten years’ experiments 
on, in arable soil (Ambola), A. , ii, 
525. 

Densities, limiting, application of the 
method of, to organic vapours 

(Guye), a., ii, 86. 

orthobaric, of homologous liquids 
(Ter-Gazarian), a., ii, 666. 

Density, hardness, chemical composition, 
and crystalline form, relation be- 
tween (Puschl), a., ii, 673. 
of the alkali and alkaline earth iod- 
ides (Baxter and Brink), A., ii, 
377. 

of liquids below zero (Timmermans), 
a., ii,,85. 

of fused salts (Arndt and Gessler), 
A., ii, 923. 

of some fused salts and their mixtures 
at various temperatures (Lorenz, 
Frei, and Jabs), A., ii, 156. 
of solids, use of the micro -balance for ; 
the measurement of (Brill and \ 
Evans), T., 1442; P.. 185. 

laboratory apparatus for the determina- 
tion of (Green), A., ii, 826. 
apparatus. See also Pyknometer, 

- See also Vapour density. 
Deoxyzanthines, hydrolysis of (Tafel 
and Mayer), A., i, 742. 

Dcphlegmatox, new, for the fractionation 
of naphtha (Herr), A., ii, 232. 
Desmotroposantonin. See under San- 
tonin. 

Desmotropy and merotropy (Michael; 
Michael and Smith), A., i, 943 ; 
(Michael and Cobb), A., i, 947. 
Deutexo-albumoae (Haslam), A., i, 71. 
Dextrin from honey from coniferous 
plants, molecular weight of (Bas- 

schall), a., i, 767. 


Dextrose (d-glucose), osmotic pressure 
solutions of, at 10 ® (Morse .J 
Holland), A.;, ii, 759. ' 

the function of the phosphates in [V 
fermentation of, by yeast-ini/ 
(Harden and Young), A., 59 ^/^ 
oxidation of (Nef), A., i, 7. 
behaviour of, towards dilute so^in*. 
hydroxide (Meisenheimee} a 
319. ’ 

action of zinc dust on (Lob), \ ■ 
764. 

in cat's saliva (Carlson aud ItYivi 
A., ii, 403. 

consumption of, by mannnalian eaiJiag 
muscle (Locke and Kosexhpi.,,'' 
A., ii, 120. 


derivatives, constitution of (Ii>v[^p 
and OlLMOUR), T., 1429; P., isj 
and sodium iodide, preparatinti of in 
anhydrous crystalline compound of 
CWulfing), a., i, 765, 

Barfoed’s acid cupric acetate solution 
as a means of distingiiisliiugj[.g,ij 
lactose, maltose, and 
(Hinkel and Bhermax), A [j 
235. ■’ ' 


(lelectioii of, in urine (Otto), A ii 
739. 

comparative investigation.s on vaiioGi 
lediictiou processes for tlie estiii!?.. 
tion of (1 vinosh[Ta), A., ii, 437 

Dextroae-o- and -m-nitropbenyl-iiydr- 
azones and -osazonea (Kei laikj-), .A, 
i, 1014. 

Dextroaephenylhydrazonea (Behrfaji 
and Lohr), A., i, 765. 

Dextrosephenyloaazone, behaviour of, 
in the organism (PlROiuxi), A., ii, 
876. 

Diabetes {c/hjcosurla), production of h 
rabbits by intravenous iujeetiou of 
sea water made isolonii; with tk 


blood (Burnett), A., ii, 213, 
action of radium emanations in 
(Poulsson), a., ii, 1057. 
carbon dioxide iu venous blood aail 
alveolar air in cases of (13f.dd.uj), 
Pembrey, and Spriggs), A., ii, 
718, 

exi>erimcntal (Maoleod), A,, ii, u9. 
morphine (Spitta), A., ii, 972. 
pancreatic, acidosis in (Allakd), A., 
ii, 1058. . 

nitrogenous and inorganic metaboi' 
ism in, in dogs (Falta ari 
Whitney), A., ii, 213. 
influence of muscular work on m 
excretion of sugar in (Seo), A., 11, 
1058. > . 

in selachian fishes (Diamabe), I, 
ii, 519. 
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Diabetes {glycosuria)^ phloridzin, influ- 
ence of diuretics on (Lobwi and 
Neubatjeb), A.t ii, 718. 
excretion of sodium chloride in 
A., ii, 972. 

intiuence of cold and exercise on 
sugar excretion in (Lusk.), A,, ii, 
612, 

production of su^ar from glutamic 
acid ingested m (Lusk), A., ii, 
612. ' 

salt, mechanism of (Underhill and 
Kleiner), A., ii, 409. 
hhtbdcs meMitus, prosecretin in relation 
to (Bainrridge), a., ii, 213. 
[unction of the pancreas in (LoEWt), 
j\., ii, 712. 

degradation of fatty acids in (Baer 
and Blum), A., ii, 1057. 

Jiacet'. See also Di acetyl-, and under 
tlie parent Substance, , 

liacet anilide, ^-^ribromo- and 2:6-6?t- 
ch loro-4 -iiitro- (Smith and Orton), 
T., 1250. 

hacetanilides, formation of (Smith and 
Orton), T., 1246 ; P., 132. 

)iacetone alcohol, amiiiolactones from 
(Kohn), a., i, 819. 

Haeetonitrile, condensation of (v. 

Meyer and Henning), A., i, 910, 
action of aryl amines and hydrazine 
derivatives on (v. Meyer, Schu- 
macher, and Lehmann), A., i, 
909. 

Haeetonitrile, amino-, iV-bcnzoyl de- 
rivative of (V. Meyer and* Leh- 
mann), A., i, 910. 

'riO-DiacetoxyS-methoxybrazan (v. 
Ko.stanecki and Lampe), A,, i, 
907. 

iacetoxy*. See also under the parent 
Substance. 

liacetyl {dimethyl diketone) mo nosemi- 
car bazone and its sodium salt (Biltz 
and Horrmann), A. , i, 516. 
id'-Diacetyldiphenyhnethano (Duval), 
A., i, 277. 

2:2'-t^iamino-, 2:4:2':4'-^c^rmimino-, 

and 2;2'-<fi:nitro- (Duval), A., i, 
657. 

liacBtylglyoxylic acid, action of, on 
aniline and its liomologues (v. 
OSTROMISSLENSKY), A., i, 889. 
iacetyloximeBcmicarbazone and its 
acetete (Biltz andxHoRKMANN), A., i, 
516. 

iacetyl-. See also under the parent 
Substance. 

ialkylaminodimethylethylcarbinols 

and their benzoyl derivatives, prepara- 
tion of the alkyl halides of (Riedel), 
A., L 607. 


&:5-Dialkylbarbitaric acids, preparation 
of (Farbenfabriken vorm. F. Bayer 
& Co.), A., i, 292 ; (Chemische Fa- 
BRIK AUF AkTIEN VORM.- E. SCHER- 

ing), A., i, 370, 1017 ; (Einhorn ; 
Boehrtnger & Sohnb), A., i, 464. 

^-Bialkylbenzoquinones, ^ihydroxy-, 

synthesis of (Fichter, Jetzer, and 
Weiss), A., i, 659. 

Bialkylglycollic acids, cyanaraides and 
ureidcs of (Clemmensen and Heit- 
man), a., i, 771. 

aa-Dialkyl-jS-keto-alcohols (Blaise and 
Herman), A., i, 596, 

ow-Dialkylmalic esters, new synthesis of 
(Rabsow and Bauer), A., i, 316. 

Dialkyloxalacetic esters, new synthesis 
of (Rassow and Bauer), A., i, 316. 

2:G-Dlalkyloxypheiiol8, preparation of 
carbamates of (Basler Chemisobe 
Fabrik), A., i, 635. 

Dlalkylphthalides (Bauer), A., i, 274. 

Dialysis. See under Diffusion. 

Diamide, c?icyano-. See Dicyauodiamide. 

Diaminodicarboxylic acids, synthesis of 
(Sorensen and Andersen), A., i, 649. 

Diamond, summary of information as to 
the artificial production of (Threl- 
FALL), T., 1351 ; P., 131. ^ 
conversion of, into coke in high 
vacuum by cathode rays (Parsons 
and Swinton), A., ii, 275. 

Du’.5oamyl siilph oxide, preparation of 
(Gazdar and Smiles), T., 1834 ; P., 
216. 

jS-Diamylaminoethyl benzoate and its 
hydrochloride and oxalate (Farb- 
werke yorm. Meister, Lucius, & 
Bruning), A., i, 167. 

l>it$oainylammo ethyl benzoate and 
hydrogen oxalate (Farbwekre vorm. 
Meister, Lucius, k Bruning), A., 
i, 266. 

Dusoamylpiperidiniurn salts (v. Braun), 
A., i, 678. 

Diauilmoacetic acid and its rearrange- 
ment (V. Ostromisslensky), A., i, 
899. 

Dianilinodibenzyl and its diacetyl and 
dibeazoyl derivatives (Anselmino), 
A.,i, 259. 

DLanilf^^thiohiuret (Fromm and Baum- 
hauer), a., i, 702. 

Di-^-anisyl sulphoxide (Knoevenagel 
and Kenner), A., i, 971. 

P'Dianisylamine and its nitrosoamine 
(Wieland), A., i, 1016, 1026. 

« 7 *Diani 8 ylbutyric acid, j 8 -iodO“ 7 - 
hydroxy-, lactone of (Bougault), 
A., i, 538. 

Bianisylhydrazlne and its hydrochloride 
(Wieland), A., i, 1026. 
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DiBiiuylidenediT’-metliozye^zamuiO' 
stUbene (Fischer and Pbause), A., i, 
220 . 

Bianthranol meso-ether, and 

2:3:2':3'-ie^TOhydroxy- (v. Liebig), 
A., i, 727. 

a-Bianthraqninonyl, preparation of 
anthracene derivatives from {Scholl), 
A., i, 428. 

Diantbraqainonyl derivatives, chlorina- 
tion of (B ADIS CHE An I LIN- k SODA- 
Fabbik), a., i, 193. 

Bianthraquinony laminoanthraqxi in - 
ones, complex, preparation of (Bad- 
ISCHB Anilin- k Soda-Fabuik) a., i, 
807. 

Diastase in cats saliva, the (Carlson 
and Ryan), A., ii, 606. 
inhuman saliva {Mestrezat), A., ii, 
606. 

scission of lactose, maltose, and their 
derivatives by (Bierry and Giaja), 
A.,i, 1031. 

reactions of {Schneidewind, Meyer, 
and Munter), A., ii, 879, 
preparations, proposed method for the 
routine valuation of (John.son), A., 
ii, 743. 

Diastases, investigation of (Wohl- 
gempth), a., ii, *403. 

Diasoacetsmide, action of hydrazine 
hydrate on (Cuunus, Daraesky, and 
^ckmCthl), a., i, 144, 

Diasoacetic acid, ethyl ester, kinetics 
of, and the dilution law (Mumm), 
A., ii, 469. 

action of alkalis on (Curtius, Dar- 
APSKY, and Muller), A., i, 924. 
action of hydrazine hydrate on 
(CuRTius, Dakapsky, and Bock- 
MUHL), a., i, 114. 
reaction of, with w-xylene (Buch- 
ner and Delbruck), A., i, 87. 

isoDiazoacetic acid, ethyl ester, so-called 
(CuRTius, Dakapsky, and Muller), 
A., i, 923. 

i|/-Diazoacetic acid aud its salts 
(MCller), a., i, 922. 

Diazoaminotolnene cobaltinitrite (Hof- 
mann and Buchner), A., i, 876. 

Dlazobenzene, action of, on glutaeonic 
acid and its ethyl ester (Hen rich 
and Thomas), A., i, 114. 
p-amino-, bromide, J\^-acetyl derivative 
of {Bulow and Schmaciiienberg), 

_ A., i, 744. 

Diaiobenzene {binzenedmzoraum) * bro- 
mide, preparation of (Chattaway), 
T., 959. 

perbromides, bromination by means of 
(Bulow and Sgumachtenbseg), 
A., i, 743. 


Diazobenz^e chloride, rata of 
position of (Cain and Nicoll),P. 
isoDiazobenzene salts, preparatmn ” # 
(SroLLfi), A., i, 917 ; (Thiele! Z 
i, 927._ 

Diazo-chlorides, action of, on a- and 
bromoaeetoacetic esters (Favueii 
i, 209. 

Diazo -compounds, Cain’s theorv 
(Hantzsch), A., i, 1021. ^ ” 

behaviour of, with ketonic and en T 
compounds (Tingle and Wilttaw 
A., i, 126. 

isoDiazo-compounda (isonzoio^^j) 
atic and fatty, from hYdranr^' 
(Thiele), A., i, 927. ^ 

Diazo-group, liosition of entrance of the 

in the formation of azo-dyes (Sch 
WIN and Kaltanoff), A., i, 704 
7^Diazoimmobenzene, derivativi.s if 
(Morgan and MioKLRTiuvAm ? 
602 ; H, 48. * 

Diazomethane, action of, on tu- 
rn odificatlona of isonitrosoeainplio! 

(Forster and HolmesI T 

P., 8. ' ■’ 

action of, on hydroxyazo-L'oiuiioanas 
(Smith and Mitchei.U T 
R, 70. ’’ 


and alkyl haloids, reactions of, irith 
tautomeric acids and salts (Ariie 
Johnson, Brunel, Sradix^ii' 
and Nirdlinger), A,, i, 91 p. 
l-Diazo-0-naphtholsulphomc’ acids, 
salts, preparation of (Badischf. 
Anilin- k Soua-Falrik), A.,i, 231. 
Diazonium bromides, new tfeiieral 
method of preparing (CiiATTunYi 
T., 9.58; R, 93. 

perbroniides, constitution of (CirAm- 
way), P., 172. 

salts, quantitative conversion of arom- 
atic hydrazine.? into (Chatta- 
way), T., 852 ; R, 71. 
reaction of, with mono- and di- 


hydric phenols and with naphtli- 
ols (Orton and EveuaitJ, T., 
1010 ; P., 118. 

Diazophenylarainic acid and its pro- 
ducts of decomposition (Bertheim), 


A., i, 591. 

Diazo-reactlozL, study of, in the dipheaji 
series (Morgan aud Micelethwaitj, 
T., 614 ; R, 51. 

Diazo- salts, interaetion of, with aropi' 
atic amides of the higher fatty acids 
(Sulzberger), A,, i, 483, 
reaction of, with azo*dyes (Lwoff, 
Gr.andmougin), a,, i, 483. 
action of, on primary dinitrohy^- 
carl'.ons (PoNZio and CsARRKkt 


A., If 562. 



INDEX OF SUBJECTS. 


1295 


L'azo-flalts, action of,oa w-dinitrotolaene 
(poxzio), A., i, 482. 

T)iazo-8olutioM, decomposition of 
(Hantzsch and Thompson), A., i, 
1021 . ' . 

Diazotolnene {tdwnedia/zonivm) brom- 
ide.*?, 0- and preparation of (Chat- 
taw ay), T., 960. ^ 

Pibenzenesulphonimido and its salts 
(Haga), A., i, 870. 

Dibenzenesnlphonylliydroxaiaic acid. 

See Diphenylsul phony Ibydroxylam- 
inc. 

DibenzosjwVopyran (Decker and Fel- 
seb), a., i, 906. 

Dibenzopyroninni derivatives (Decker 
and Feeser), a., i, 1003. 

Pibenzoyl. See Benzil. 

u-Dibenzoylbenzene, amino-derivatives 
of (Guyot and Pignet), A., i, 569. 

Pibenzoylcarbamide, s-£i?i-^?-biomo- 
(Biltz and Rimpel), A,, i, 574. 

Dibenzoyldimethylcarbamide (Biltz 
and Rimpel), A., i, 464. 

3: 6-Dibenzoyl- 2:6- dime thy Ipyrazine and 
its dioxime (Sonn), A., i, 56. 

3:4 :5: 6- Diben zoylene - 1 -phenylb enzene- 
3' carboxylic acid and its ethyl ester 
(Errera), a., i, 185. 

ijS-Dibenzoyl-a-methoxydibenzyl and its 
reactions (Irvine and McNicoll), 
T., 956 ; P., 119. 

?-Di-d-benzoyloxy-I:4-diethylpiperazine 

and its additive salts and physio- 
logical action (Pyman), T., 1795 ; 
P.,208. 

Sy- Dibenz oyloxy diethylpropylamine 
and its additive salts and physiological 
action (Pyman), T., 1794 ; P., 208. 

Sy-Dibenzoyloxydimethylpropylamine 
and its additive salts and physiological 
action (Pyman), T., 1794 ; P., 208. 

)'j83-Dibcnzoylozymetb.yldiethylamlne 
and its additive salts and physiological 
action (Pyman), T., 1794; P., 208. 

ly-Dibenzoylozy-l-propylpiperi^ne and 
its additive salts and physiological 
action (Pyman), T., 1794 ; P., 

208. 

i-iSjS-Dibenzoyloxytriethylamine and its 
additive salts and physiological action 
(Pyman), T., 1794 ; P., 208. 

Dibenzoyltartramide (Einhorn), A., i, 
611. 

Dibenzoyl*. See also under the parent 
Substance. 

Dihenzyl d^selenide (Price and Jones), 
P„ 134. 

rfiisnlplude, preparation of (Price 
and T^iss), T., 1399. 
snlphoxide, preparation of (Gazdar 
and Smiles), T., 1835 ; P., 216. 


i)ibenzylacetic acid, methyl ester 
(Dikckmann and Kron), A., i, 388. 

Dibenzylaspartic acid, optically active, 
Synthesis of (Letz), A,, i, 345. 

^•Dibenzylbenzoqniiioiie, t^zhydroxy-, 
and its diacetate (Fichter and Weiss), 
A., i, 659. 

DibenzylcamphoUdes, isomeric, and 
their separation (Houben and Hahn), 
A., i, 540. 

Dihenzyldiethylthioninedisnlphonie 
acid (Gnehm and Schonholzer), A., 
i, 113, 

9;10-DibenzyldihydrophenaiLthTeBe, 

'9:10-e?ihydroxy-, and its oxide 
(ZiNCKE and Tropp), A,, i, 787. 

3;6-Dibenzyl-2:5-dimethyIpyrazine and 
its additive salts (Sonn), A., i, 56. 

Dibenzyldimethylthioninedisnlphonic 
acid and its salts (Gnehm and 
Schonholzer), A., i, 113. 

9:10- Dibenzyl- lO-ethyldihydrophenan- 
threne, 9 -hydroxy- (Zincke and 
Tropp), A., i, 787. 

Dibenzylethyl-silicol and -silicyl oxide 
(Robison and Kipping), T., 449 ; 
P., 26. 

Dibenzylhydroxycampholic acids, iso- 
meric (Holden and Hahn), A., i, 
540. 

Dibenzylidene^faminostilbene (Fischer 
and Pratjse), A., i, 219. 

Dibenzylidenedimethozyc7famino>tilb' 
ene (Fischer and PRArsE), :A., i, 
220 . 

Dibenzylidenecyc/opentanone (Kauef- 
mann), a., i, 986. 

Dibenzylidene-l;3-phenylenedihydraz- 

ine (Franzen and Eichler), A., i, 
831. 

Dibenzylidenepr opiophenone ( W ielak d 
and Stenzl), A., i, 36. 

Dibenzylidenethiocarbohydrazide and 
rfi'nitro- (StollS and Bowles), A., i, 
474. 

Dibenzylmalamic acid, synthesis of, and 
its silver salt (Lltz), A., i, 346. 

Dibenzylphosphinic acid, ^ihydrdxy-, 
ethyl ester, diphenylu re thane of, and 
aniline salt (Vall^e), A., i, 976. 

Dibenzylrongalite (Fromm and Gattp^), 
A., i, 970. 

Dibenzyl siliools, a- and j8- (Robison and 
Kipping), T., 448 ; P., 25. 

Dibenzylsilicon rftchloride (Robison and 
Kipping), T., 451 ; P.,25. 

DibenzylBilicone and its termolecnlar 
compound (Robison and Kipping), 
T., 439 ; P., 25. 

Di-3:5-c?ibromobenzyIinalonic acid, ethyl 
ester (Wheeler and Clapp), A., i, 
898. 
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H-batylbenzoqnuioiie, rfthy droxy- , 
and its diacetate (Fighter and Weiss), 
A., i, 659. 

Diealciom salts. See under Calcium. 

BicampborylaTsinic acid and its cadm- 
ium and silver salts, and cliloride 
(Morgan and Micklethwait), T., 
2144; P., 268. 

8:4:3':4' DicarbonyldioxybenaiUBAEGER 

and Ewins), T., 737. 

3!4:3':4'-Dicarbonyldioxy-ao-(iiclilorode- 
oxybenzoin (Barger and Ewins), 
T., 736. 

3:4:3':4'-Dicarbonyldioxy-aj8-r?i- and 
-te^ra-chloro-s-dlphenylethane ( Ba k- 
GER and Ewins), T., 740. 

I)ioarbonyl-( 7 -pb enylenegn anidine, 
imino- (Pierron), A., i, 926. 

Bicarboxyglntaric acid, ethyl ester, 
preparation of (Simonsen), T., 1784. 
See also Propanetetracar boxy lie acid. 

Dicarboxylic acids, organic, electrolytic 
decomposition of (Vanzetti), A., i, 
939. 

Dicarboxylic anhydrides, reactions of, 
with magnesium organic compounds 
(Houben and Hahn), A., i, 539. 

Dimfcaryestrene, synthesis of (Fisher 
and Perkin), T., 1892. 

Dicholesteryl ether, oxidation of 
(Pickard and Yates), T., 1682 ; P., 
121 . 

Dichroism, attempt to produce, by 
pressure in silver haloids (CoiiNU), A., 
ii, 647. 

Dicyanodiamide {cyanoguanidine)^ pre- 
paration of (Jona), A., i, 143. 
constitution and reactions of, and its 
dihen zoyl derivative (Pohl), A., i, 
576. 

action of ethyl cnediamine on {Ditt- 
ler), A., i, 925. 

salts of, with acid dyes (Radluerger), 
A., i, 1001. 

Dicyanodiamidine, amino-, preparation 
of (Joka), a., i, 964. 

Dicyclic system, saturated, formation of 
anew (Semmler and Babtelt), A., 
i, 38. 

li2-Di»p-dimethylainino-benzoyl-, -benz- 
yl-, and -hydroxy benzyl- benzenes 
(Gl’YOT and Pignet), A. , i, 569. 

Didyminm, cerium, and lanthanum, 
quantitative spectra and separation of 
^OLLOK and Leonard), A., ii, 645. 

Didyminm salts, variations of the 
absorption bands of, in a magnetic 
■field (Becqverel), a., ii, 78. 
infinence of, on plants (Kanomata), 
A., ii, 616. , 

DielecMc constant. See under Electro- 
chemistry. 


l;4-Diethanolpiperazine and its addiw 
salts (Ptman), T., 1802 ; P., 20§ 
Dietlioxyacetic acid, piperidide t 
(WoHL and Lange), A., i, 943. ^ 

2:5-DiethoxyhenzaIdehyde, sjutlHgis f 
(Gattermann), a., i, 34. 
l:3-Diethoxybenzene. See ResorriY. t 
diethyl ether. 

Diethoxybexusoquinone (Poi.iar 
Goldstein), A., i, 554. 


and 


2:2'-Diethoxydiphenyl and Its diald 

hyde, ^synthesis of (GattekmaxxJ’ 


4;4'-Diethoxydiphenyl snlplioxide, lire 
paration nf (Gazdar andSMiivVr 
1835; P.,216. ' 


Diethoxypyridine, dibromo- and ,1; 

chloro- (Sell), T., 1996, 1999; p. 9^5 
Diethyl oJtsnlphide, preparation'of 
(Price and Twiss), T., 1399 . 
Diethylacetamide, bromo-. liJeu 
ronal. 


^'Diethylaminoazobenzeue, colouml 
salts of (Hantzsgh and Hilscheji 
A., i, 485. 

2 »-Diethylaminoazobenzenesulplio)iic 

acid and its salts (Haktzsch and 
Hilscher), a., i, 470. 

i?-Diethylaminobenzoyl- 2 -ju-dimethyl- 

amino-benzoylbenzene and its pheuyl- 
hydrazone and phthalazine and 
-benzylbenzene and ^f-antro- (Gnor 
and Pignet), A., i, 569. 
l-jo-Diethylamiaobenzyl-2-p-dimethyl- 

aminobenzyl benzene (Guyot and 
Pignet), A., i, 569. 
o-Diethylaminobenzylphenyltetra- 
methylrffcaminodiphenylcarbinol and 
its salts, and its leuco-base (GiTor 
and Pignet), A., i, 570. 
p-Diethylammo-p-dimethylamiaobEiixyl- 
benzhydrol (Guyot and Pjcnet), A., 
i, 569. 

i^'DIe thylamino -9 -p - dimethylamiao- 
phenyl -anthracene and -dihydro- 

anthracene (Guyot and Picket), A., 
i, 569. 

Diethyl^iaminodlphenylinetbane aud its 

n i troso- d e ri vative and phenyltliio- 
carbamide (v. Braun), A., i, 685. 
/5-DiethyIaminoethyl ^j-amiaobeezoate 
hydrochloride (Merck), A., i, 
^-amino- and j^-nitro-ciniiaraafcs 
(Farbwekke vorm. Meisikh, 
Lucius, & Bruning), A., i, I6P. 
benzoate and its hydrochloride, Re- 
paration of (Fabbtorke vopx 
Meister, Lucius, & BbukisgP A j 
i, 167. 

benzoate and picrate (Iarbweeki 
VORM. Meister, Lucius, & 

ino), a., i, 266. 
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L piethylaminoetliyl phthaJate and its 
additive salts (Ptman), T.,- 1804 ; 
P.,20S. 

salicylate and its hydrochloride (Farb- 
WEBKB VOEM. MeISTKB, LtJCITJS, & 

A., i, 176.^ 

jj.riethylamino-O'hydroxyisobntyrip 
acid and its ethyl ester (Les Etab- 
msisements Poulenc Ferres & 


Ernest FouRNEAir), A., i, 938. 


DietbylamiBinEethylinaiidelamide (£in- 

horn), a., i, 611. 

4 -Diethylainino-9’phenylacridiiie (Ull- 
MANN, Bader, and Labhardt), A., 


1. 52. 


Diethylaminopropyl benzoate and its 
picrate (Faebwerke vorm. Met&ter, 
Lrcius, & Bkunino), A., i, 


266 . 


DietIiylamiinn.9opropyl benzoate and its 
hydrochloride, oxalate, and picrate 
(Farbweeke vobm. Meister, Lu- 
cius, & Beunino), a., i, 167. 
Dietbylaminothiazine, dinitroisoiiitrosn-, 
and its salts (Gkebm and Schindler), 
A., i, 110. 

Diethylf^iaminothymoquinone (Fichter 
and Glaser), A. , i, 660. 
i:5-Diethylbarliitiiric acid, preparation. 
of(FARBENFARRlKEN VORM. F. BAYER 

&. Co.), A., i, 292 ; (Einhorn ; BoEU- 
RINOER & Sohne), a. , i, 464, 
•-Diethylbenzeae, «/t-a-bydioxy- (Nel- 
KEN andSlMONis), A., i, 348. 
'Diethylbenzidine, liquid crystals of 
(Rotarski), A.j i, 640. 
j-Diethylbenzoquinone, rfihydroxy-, 
hydrolysis of (Fichter and Kaf- 
peler), a., i, 660. 

)iethyl*a-campboramic acid (Freylon), 
A., i, 861. 


dethylchloroisocyanine iodide (Vonge- 
richten and Hofchen), A., i, 
9U, 


dethyl'/S-chtoroethylcarbinol (Mai re), 
A., i, 247. 

diethylisocyanine iodide {ethyl-red) and 
: its meth iodide, formula of (Vonce- 
; KiGHTEN and Hofchen), A., i, 
914. 


Diethyl-j3-diethylaminoethylearbinol 
(Maire), A., i, 248. 

Diethyldihydroanthraoene, rfthydroxy- 
: (Clarke), A., i, 331. 

10 Diethyldihydrophenanthrene, 9 :10* 
dihydroxy-, and its oxide i'ZiNCKEand 
Thopp), a, , i, 787. 

DiethylenediamiiLe. See Piperazine. 
Diethylglycollamida (Mannich and 
^ Zernik), a., i, 399. 
^•Diethylylycolloyanamide (Clemmen- 
SEN and Heitman), A., i, 772. 


G-Diethylglycollyl- carbamide and its 
salts' and -thiocarbamide (Clemmen- 
SEN and Heitman), A., i,.771. 

IrS-DiethylcT/c^oheza^ene (Blaise and 
Maire), A., i, 391. 

2:3-l>iethylizidole and its picrate (Padoa 
and Chiaves), A., i, 105. 

Biethylketen (Staudinger and Ott), 
A., i, 603, 

Biethyl hetone, reaction of, ■with 
mercuric iodide in alkaline solution 
(Marsh and Struthers), P., 267. 
^-vioiio- and a 8 -di-bromo-, and J 9 - 
chloro- and its reactions (Maire), 
A., i, 247. 

Biethylmalonamic acid (Tafel and 
Thompson), A., i. 58. 

Diethylmalonic acid, derivatives of (Ein- 
horn), a., i, 314 ; (Staudinger and 
Ott), a., i, 603, 

Die thylmalonic anhydride and semi- 
chloride (Staudinger and Ott), A., 
i, 60-3, 939. 

Biethylmalonylphenyl-aminognanidine 
and -guanidine (Einhorn), A., i, 315. 

Diethylmalonyltetra-methyl- and -ethyl- 
dicarbamides (Einhorn), A., i, 464. 

Biethylmalonylureide, methyl and ethyl 
e.sters (Boehringer & Sohne), A., i, 

464. 

9:10-Diethylphenanthrene (Zincke and 
Tkopp), a., i, 787. 

1:3-I)iethylphthalan (Nelken and 
SiMONis), A., i, 348. 

Diethylphthalide, 5-amino-, and its 
acetyl derivative and platinichloride, 
S-hydroxy-, and its benzoyl derivative 
and methyl ether, and 4:6-rftnitro- 
5 -hydroxy-, and its methyl ether 
(Bauer), A., i, 274v 

Diethylpiperidinium salts (y. Bbaun), 
A., i,_677. 

Biethylif^opropylmethane. See ^-Mcthyl- 

. 7 - ethyl pentane. 

Biethylthiobarbituric acid, reduction of 
(Einhorn and "V, Diesbach), A., i, 

no. 

Diethylthiogly collie acid and its amide 
(CiEMMENSEN and Heitman), a., i, 
772. ^ > 

3i8-Biethylthiohydaiitoin (ClemmensEn 
and Heitman), A., i, 771. 

as-Biethylthionine and its reactions 
(Gnehm and Schindler), A., i, 112. 

Biets, the relationship of dysoxidisable 
carbon and nitrogen on (Spiro), A., if, 
118. 

Bifl'jjofenohylcarbamide ( Bou ve AULTand 
Levallois), a., i, 193. 

Biffusion, apparatus for the study of,. in 
solid media (YSgounoff), A., ii, 

465. 
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Diffasion of colloids (Heszoo and 
Kasaknowski), a., i, 707. 
of felectrolytea in aqueous solutions and 
in gelatin (Yaszetti), A., ii, 20,: 
88 . 

, of gaseous ions (Salles), A,, ii, 981. 
of metals in mercury (Smith), A., ii, 
159. 

See also Membranes. 

Diffusion constants, internal friction, 
and electrical conductivity, relation 
between (PissARjEWSKY and Kakf), 
A., ii, 566. 

of non-electrolytes in solution, calcula- 
tion of (v. WoGATj), A., ii, 817. 
Osmotic pressure (Trevor), A., ii, 
359 ; (Traube), A., ii, 565. 
and Brownian motion (DucLAUx), 
A., ii, 760. 

and specific heat of solution (v. 

Biron), a., ii, 459. 
and vapour presbure of a volatile 
solute (Callendak), A., ii, 
1019. 

of strong solutions (Callendar)? 
A., ii, 671. 

improvement in cells for the measure- 
ment of (Morse and Mear.s), A., 
ii, 1019. 

improved manometers for mea.sure- 
ment of (Morse and Lovelace), 
A., ii, 1020. 

of compressible solutions of any 
degree of concentration ; cases in 
which both solvent and solute 
are volatile (Porier), A., ii, 
670. 

of concentrated solutions, and the 
laws of the perfect solution 
(Lewis), A., ii, 465 j (van Laar), 
A., ii, 1018. 

of concentrated solutions of non* 
electrolytes (Sackur), A. , ii, 
931. 

Osmotic researches (Cohen and 
Commelin), a., ii, 811. 

Dialysis, apparatus for continuous 
(Schrtver), a., ii, 465. 

Osmosis, passage of substances into 
the human system by (Kahlen- 
berg), a., ii, 408. 
of liquids, role of imbibition in the 
(Flusin), a., ii, 359. 
electric. See under Electrochemis- 
tiy. 

s-Di-9-fluoryltMoearbamlde (Schmidt 
and StOtzel), A., i, 415. 
Diformaldijienzylsulphone (Fromm and 
Gaupp), a., 1 , 970. 

D^allic acid (Fischer), A., i, 893. 
DigalUde, tetra-acetyl derivative (NiE- j 
RENSTEiy), A., i, 807. > | 


Digestion, the chemistry of iT do 
and PoLowzowA), A., ii 
060, 1050 ; (London ; Lo’xdoVS 
Pbwsner; London and Smrv 
London and Sandberg; p/s ' 
wolskaja; London and tv 
siLowA ; London and Kiwpn?' 
A., ii, 870. 

work of (Hbilner), A., ii, 305, 
effect of alcohol on (ZiTOWiT8en\ 1 
ii, 404. " K 

gastric, importance of the blood • 
(Dodrowolskaja), a., ii g-o 
importance of the mouth hi nv!'. 

and Pewsner), A., ii, 870" 
in fishes (van Herwerden) a •• 


Diglycinumde and its additive salts ard 
benzoyl and ohloroacetjl derivati"! 
(Bekgell and Feigl), A., i 149 
hydrolysis of (Bekgell and Feim 
A., 1 , 396. 


Diglycollic acid, new iiomolotnies of 
(JuNGFLEiacH and Godchot)'^ A., i 


Diglycollic acid, cf/thio-, and its estm 
{^Price audTwiss), T., 1545 ; P 


action of sodium hydroxide on de 
rivatives of (Fkerichs and 
Wildt), a., i, 413, 


Digitalin, physiological action of (IIi'ld. 
SCH insky), a., ii, 520. 


Digitalis, action of, on tlie vagus 
(Lhotak y. Lhota), a., ii, 521 
and strophanthus, action of, on tk 
heart (Tigerstedt), A., ii, 612. 

Digitalis glucosides, toxic, colour re- 
actions of (Garnier), a., ii, 544 . 

Digitalis group, action of, on tk 
kidneys (Jonescu and Loewi), A., ii 
720. 


Digitalis leaves, physiological assay of 
(Focke), a., ii, 332. 

Digitoxonio acid and its phenylbyclrazide 
(Kiliani), a., i, 245, 

Diguaiacylphosphoric acid and its siilts 
and chloride (Auger and Dims), 
A., i, 529. 

Di-A^*c^c2oh.ezeneacetic acid, a-cyan»-, 
methyl eater (Harring, Hawokth, 
and Perkin), T., 1957. 

Dihydraziii68{v. Braun), A.,i, 700, 737. 

2:5-Dihydraziuotriazole, I -ammo*, and 
its tribenzylidene derirative [Stoile 
and Bowles), A., i, 475. 

Dihydroauthracene, derivatives of 
(Clarke), A., i, 330. 

Dihydrobenzenes. See cyc/pHexadienes. 

Dihydrobrazilinic acid, lactone w, 
synthesis of (Perkin and Kobixsox), 
T., 489; P., 54. 
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liJiydrobnioiiioiiio acid (Lbuchs), A., i, 

563 . 

liiydrocamphorio acid, racemic, syn- 
thesis of (Boxjteatjlt and Locquin), 
A.,i, 172. - 

.pihydroearreol santhate and its amide 
(TscuiiaAEFF), A., i, 93. 
^ihydrowocarvestrenol {A^-m'menthmoh 
(8)) anditenitrosoch-loride, synthesis of 
(Fisher and Perkiit), T., 1887 ; P., 
2-28. 

hhydrocarvone, action of light on 
(CiAMiciAiT and Silber), a., i, 555. 
action of magnesium, methyl halides 
on (RhpE and Emmerich), A., i, 
433. 

lihydrocholesterol (cholestaTiol) and its 
acetate (Willstatter and Mayer), 
A., i, 63C. 

lihydrodic^cA>peiitadiene, nitro*, nitrite 
of, nitrohydroxy-, and its sodium salt, 
and \|?'nitrol and nitroisonitroso- 
(Khle), T., 1561 ; P., 176. 
lihydrof^^yc^oekaantalane (Semmler), 
A., i, 434. 

'ihydroeksantalyl chloride (Semmler), 
A., i, 434. 

lihydroflavanthren and its hydrate, 
hydrochloride, and o-benzoyl deriva- 
tive (Scholl and Holdermann), a., 
i, 696, 

ihydroh»matoxylinic acid, lactone of, 
synthesis of (Perkin and Robinson), 
T„ 489; P.,54. 

^c/oDihydromyreene, synthesis and 
structure of (Tiffeneau), A., i, 500. 
ihydro>lh2'-naphtliaqtdnoxaline, 2 - 
hydfoxy- (Lange), A., i, 839. 
ihydro-ocimene ieirabromide (Enk- 
f.aar), a., i, 664. ' 
ihydrophytol (Willstatter and 
Mayer), A. , i, 383. 

^-Dibydroquinoxaline, S-hydroxy-, and 
its derivatives (Motylewski), A. , i, 
370. 

ihydroqninozalines, 2-hydroxy-, pre- 
, paration of (Lange), A., i, 839. 
biliydro-d-stilhazole, 2^-amino-, and its 
: additive salta (Lovvensohn), A., i, 

Dihydrostrychninonic acid (Leuchs), 
A., i, 564. 

tt2 ■ Dihydro- 1: 2:4: S-tetrazine-S -carb - 
oxylic acid and uitroso-, and their 
salts (MiiLLER), A., i, 923. 

Dihydrotetrazinedicarhoxylio acid, 
hromo-, potassium hydrogen salt of 
(Muller), A., i, 923. 
lihydrotoluene. See Methylcjrc7o- 
hexadiene. 

Whydroxototra-aquochroniinni sulphate. 

See under Chromium. 


2:5-Di<e^mliydroxybutylpyrazine, See: 
Ljevulosazine. 

A^^ihydr«-;7-xylene. See 1 :4-pimethyl- 

: -^-eyeZohexadie n e. 

ajS-Diketobutyric acid, a- and ^-bromo-, 
esters, a-phenylhydrazone and «-o- 
tolylhydrazoneaof(FAVREL), A., i, 209. 

4:6-1) iketO'5:6-diethylhexahydcopyr- 
imidine (Tafel and Thompson), 
A., i, 68. 

and its mercurichloride (Einhorn), 
A., i, 315. 

4:4'-Diketo- 2:2' - dimethyltetrahydro- 
3:3'-diquina2olyl, 7:7'-dmitro- (Bo- 
gert and Klaber), A., i, 467. 

8:5-Diketo-l ethylpyrrolidine, 4-cyano-, 
and its ammonium salt (Ben ary). A., 
i, 601. 

Diketo-s- and -as-aiS-aaphthazineB and 
their monoximes ( F ischer and 
Schindler), A., i, 221. 

Blketone, C3HJ4O.2, and its dioxime and 
disemicaihazone (Semmler ; Semmler 
and Bartelt), A., i, 38. 

Biketones, aromatic, hydrogenation of 
(Sabatier and Mailhe), A., i, 36. 

jB-Diketonea, condensation of, with carb- 
amide (de Haan), a., i, 577. 

ItS-Diketonea (Rabe, Ehrenstein, and 
Jahr), a., i, 553. 

Biketones. See also Ketones and Tri- 
ketone. 

2:6-BiketopLperazine (Jongkees), A., i, 
959. 

2;5-Biketopiperazmes, degradation of, 
in the organism of rabbits (Abder- 
halden), a., ii, 521; (Abderhal- 
DEN and Wacker), A., if, 1052. 
2;d-Biketopipdrazine l;4-diacetic acid 
and its ethyl ester and amide (Jong- 
kees), A., i, 959. 

3;5-BiketopyrTOlidiiie, 4-cyano-, and its 
silver salt and amide (Benary), A., i, 
601. 

4:5-Biketo-l-tolyl-2-methylpyrrolidine 

(Simon), A., i, 688. 

Bike to-. See also Dicarbonyl-, ^ 

Bilactylio acid, a- and /8-c?tthio-, and 
their esters (Price and Twiss), T., 
1645 ; P., 198, 

Bilactylic acids, tliio-, optically active 
(Lov^n), a., i, 714. 

Bimenthyl dimethylene ether, prepara- 
tion of (Lingner), a., i, 851, 

Bi-p-methoxyrfiaminoBtilbene and its 
picrate and diacyl derivatives 
(Fischer and Prause), A., i, 220. 

3:5-Bimethozyaiiiline, 2:6-dmitro- 
(Blanksma), a., i, 979. 
Bimethoxyanthraquinonc, Whydro^- 
(Bentley and Weizmann),, T., 438 : 
P.,62. 
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2;4-Dini6thaxyl)eiizaldehyde, synthesis 

of, and its azinfe and oxime (Gatter- 
mann), A., i, 33. 

2 : 5 -Dim«tlioxyheii 2 aldehyde, synthesis 
of (GattebmANn), a., V, 34. 
S:4-Dinietboxybeiiaald©hyd6. See VeTatr- 
aldehyde. 

l: 2 - 3 )imethoxybeiizene. See Veratrole. 
l: 3 -Dimethoxybeazeiie. See Eeaorcmol 
dimethyl ether. 

l: 4 -Dimethoxybenzeue. Sec Qmnoi 
dimethyl ether. , ^ 

3;4-Dimethoxybeix*ene-l:2-diCBrboxyUo 

acid. See Hemijniiic acid. 
2 : 3 -Dimetboxybenzoic acid, 

ethyl ester (WEGSCiiEiuErw, Muller, 
and CniABi), A., i, 897. 
o-Bimethoxybenzoin, alkylation ol 
(Irvine and McNicoll), T., lt»0i ; 
P., 192. , 

2 '; 4 '-Dimethoxybenzoylbenzoic acia, 

preparation of (Perkin and Korin- 
SON), T., 610. 

3':5''Diinethoxy-4'benzoylcoumaraii . 

Kostaneoki and Lam?e), A., l, 442. 

3':4'-Diittethoxy-l-beiizoylcottmaroiie 

(ZwAYER, V. Kosi'anecki, and 
Szwe.tkowska), Am i, 444. 

2-4-Diinethoxybenzoylpxopionicacidan(i 

its methyl ester, and the condensation 
of the ester with ethyl oxalate (Ieh- 
KiN and Robinson), T., 606. 
2 ; 4 rDunethoiybenzoylpyrBvic acid, 

ethyl ester, preparation ot (Ierkin 
and Robinson), T., 505. 
2 ; 4 -Diiiiethoxybeiizylaiiiine. Seg" V eratr- 
ylamine. , 

3';5'-Dimetlioxy-4-beiizylcoumaran (v . 

Kostanecki and Lampe), Am h 
2 ' : 4 '-Diiiiethoxybeiizylideneac 6 topheii- 
one, 2 -hydroxy- ; and the action oi 
hydrochloric acid on, and its potass- 
ium derivative (Perkin, Robinson, 
and Turner), T., 1109. 

5;6-DiinetlL0xy-2-beiizylidene-l-hydr- 

indone, 2 ^ 4 '-d /hydroxy- 
"Perkin, and Robinson), T., 11o4. 
3 ': 4 '-Dimetboxychalhone, 2-hydroxy-, 
and its sodium salt, and dibromide ol 
the acetate (ZaVAVEK, v, Kostanecki, 
and Szwejkowska), A., i, 444. 

5-6-l)imethoxy-2-cMoroniethylene-l- 

'hydrindone (Engels, Perkin, and 
Robinson), T., 1153. 
6 :T-Diiaethoxy- 2 -m;?-dimethoxyphfinyI' 
a-naphthol and its alkali salts, and 
azo-dyes from (Decker), A., i, 806 

3:5-I)imethoxydiphenylamine, 2 ;6-ai' 

nitro-(BLANKSMA), Am 1, 979. 
2:2'*Dimethoxydiph6nyl-6:5'dialdenyde, 

syntbeas of (Gatterkann), A., i, 


5: 6-IRmetlioxy-2-bydr oxymethyleiie.i 

hydrindone (Engels, Perkin, 
^binson), Tm 1153. - 

4':5'-Dimfltlioxy-2:3-indenobeiizo- 
pyranol(lt4) and 7 -hydroxy-, salts 
(Perkin and Robinson), T.^ 

7;4'-Dimethoxy-4: 3-indenoh eazopyiaioi 

(1:4), 5'-hydroxy-, S'ilts of (Exge,^ 
Perkin, and Robinson), T., 114; ’ 
3;6-Diniethoiyniethylanilitte, 
nitro- (Blanksma), A., i, 979, 

4:5-Dimethoxy'2-niethylbenzalde]iy44 

and its azine and oxime, symhtsis of 
(GATrEiiMANN), A., i, 34. 

2:4-Diniethoxy-6-inethylbenzoylaceto 

phenone (Tambor), A., i, 350. 

3 ':4'-D imetboxy-T-methylflavone, 5 . 

hydroxy>» and its sodinrn salt (Tam! 
BOR), A., i, 369. 

2 ; 6 -Dinietlioxyphenyl caibiimate (Ba.. 

lkr CIIEMISCHE Fabrik), A., i, (53; 
^-Dimethoxyphenyl snlphidn and sulpi- 
oxide (Smiles and Le Kossigsoi' 
Tm 760. 

2':4'-Dimethoxy-2-phenylhen2opyranol 

(1:4) salts (Perkin, Robinson, auj 
Turner), T., 1114. 
ae-Di- ?i-lnethoxyphenyl - 7 - diphenyl- 
methylene- A^^-pentadiene (Staid. 
iNOER), A., i, 412. 
3;4-Dimethoxyphthalic acid. Seellcmi. 
pinic acid, 

3:5-Dimethoxy-l-R-propylben2ene 
(Semmlek), a., i, 734. 
2;2'-DimethoxyBtilbene, 4;4'.'fmitro- 
(Green and Babdiley), T., 1121; 
P., 202. 

3;5-Dimethoxytetra-amsyltetrahjrdro- 
fnran, 2-hydroxY- (liiviNi and 
McNicoll), T., 1603 ; P., 192. 

3: 5 -Dimethoxy tetraphenyltetraliydro- 
furan, 2-hydi’oxy-, and its triacehl 
derivative (Irvine and McNicor.i. , 
T., 955 ; Pm 119. 

2:4-I>iiaethoxytoluene. See Cresorcinol 
dimethvl ether. 

2 : 5 - Dimethoxy toluene. See Omiiol 
dimethyl ether. 

2 ; 5 -Dimethoxytritanic acid, mpibyl 
ester (v. Liebig), A., i, 541. 

2-4-Dimethoxytritaiioletbertetr8Bnlpi' 

onic acid and its ammouium salt 
(V. Liebig and Herb), A., i, 4i»D. 
2 ; 4 -Dim 6 thoxytritaiiQl 6- and -6-Biip- 

onic acida (v. Liebig and mn„ 
Oiinethyl trisulphide (Steeokek). A; i 

»ShylacetyleufidiureiDe 

jV-dimethyl 

derivative (Biltz and HoRKir.A.., 
A.,n62. 
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-a-Dimethyladipic add, ethyl ester 
[ (Blaxc), A., 3, 171. 

K 3 - Dime thy ladipic acid, preparation of 
r (Blano), A.,.i, 246. 
bimethyl^allyldarhinol (Gry), A., i, 
f 807. 

Dimethylaminoaoetoaoetic acid, a- 
I cvano-, and its hydrochloride and 
[ copper salt (Brnary), A., i, 601. 
h-Dimetbylaminoacetophenonc and its 
' |,lienylhydra^:one (Weil), A., i, 982. 
p-Dimethylaminoazobenzene, oolonrod 
' salts of (Hantzsch and Hilsciiek), 
A., i, 485. 

ADimethylaminoazobenzene-4''ar8onic 

acid and its sodium salt.s (Barrow- 
r-LiFF, Pyman, and Remfry), T., 
1S9S. 

pDimethylaminoazobenzene carboxylic 

acid and its hydrochloride {Hantzsch 
iiud Hilschek), a., i, 470, 

»■ Dimethylaminohenzaldehyde - p- hromo * 
phenylhydrazone (Weil), A., i, 983. 

L; 3-Dime thylaminobenzene {m-phen7jl- 
fiiedimeikyldianiine) , 2:4-r/initro- 

( Blank sma), A., i, 158. 
4:6-dinitro-2-cyano- and AiQ-wce-tctra- 
mtro-2-cyano- (Blanksma), A,, i, 
271. 

)imethylaminobenzeneazo-a-naphthol 

and its hydrochloride.s, platini chlor- 
ide, methiodide, acetyl and benzoyl 
derivatives, and ethyl ether and its 
dihydrochloride and platiiiichlorides 
(Kox and Hewitt), T., 341 ; P., 6. 
!-Dimethylamino-2'-beiizeneazotolueEe- 

5'-araonic acid and its sodium salts 
(Barkowcliff, Pymax, and Rem- 
fry), T,, 1899. 

i-Dimethylaminobenzhydryl- acetyl- and 
benzoyl- acetones (Fosse), A., i, 86. 
-Dimethylaminohenzoic acid, 3-arniuo-, 
diethylaminoethyl ester of (Eix- 
IIORX), A., i, 639. 

3-nitro-, methyl ester, nitration of 
(Rfa'Krdin and de Luc), A., i, 167, 

-Dimethylamino-o-benzoylbenzoic acid, 

second methyl ester of, and the action 
of maguesinm phenyl bromide on it 
(Pj^rard, a., i, 422. 
-Dimethylamiiioi)enzoyl-2-y-dimethyl- 
aminobenzylbenzene and its trinitro- 
derivative, phenylhydrazone, dioxime, 
and phthalazine (Guyot and Pignet) 
A.,i, 669. 

J-Dimethylaminobenzylphenyitatra- 
methyldiaminodiphenylcarhinol and 
its salts, and its leuco-hase (Gutot 
and Pionet), A. , i, 570. 
Dimethylammocamphor methiodide and 
Its benzoyl derivative (Ra.be, Schneid- 
er, and Bkaasch), A,, i, 361. 


^-Dimethylaminocinnamic acid and its 
esters, and their additive salts, and 
brorao-derivatives (Weil), A.; i. 

; 982. 

2-Dixaethylamiuo -9-j9'd imethylamino- 
phenyLanthracene and -dibydro- 
anthracene (Guyot and Pignet), A., 
i, 669. 

Dimethylaminodlinethylfsoamylcarbuiol 

and the hydrochloride of its benzoyl 
derivative (Riedel), A., i, 956. 

Dimethy laminodimethylethylcarh inol 
and the hydrochloride of its benzoyl 
derivative (Rirdel), A., i, 956. 

Dimethyldfaminodi-7>.toiylmethane and 
its nitroso-derivative (v, Braun), A., 
i, 685. 

jS-Bimethylaminoethyl benzoate and its 
hydrochloride, prepm-ation of (Farb- 
werke VO Rif, Meister, Lucius, & 
Brunixg), a., i, 167 ; (Farbwerke, 
VORM. Meister, Lucius, & Brunino), 

a., i, 266. 

Dimethyl- a- amiaoethylcarhinol and its 
platiniehloride (Krassusky), A., i, 
139. 

jS-Dimethy lamino - a -hydroxy isohutyric 

acid, esters, and tlieir acyl derivatives 
(Les Etablissements Poulenc 
Fr^res & Ernest Fourneau), A., i, 
938. 

■Dimethylaminoketo-. See Ketodimethyl- 
amino-. 

4'-Dimethylamino-9-phenylacridiii0 and 

2-7110710- and 2:4-df-nitro- (Ullmakn, 
Bader, and Labhardt), A., i, 52. 

p-DimethylaminophenylarBinic acid 
{dimdhylaioxyt) and its sodium salt 
(Michaelis), a., i,, 590. 

Dimethylaminophenyl-if^-benzylthio- 
carb amide, cyano- (Fromm and Wel- 
ler), A., i, 703. 

1 :2-p-I)imethylamiuopheayl-l:2-di- 
hydrofsobenzofuran (Guyot and Pig- 
net), a,, i, 569. 

Dimethylaminophenyldimethylcarbmol 

and its benzoyl derivative and their 
salts (Riedel), A., i, 957. 

4-Dimethylamiiio-l-phenyl-2:3-di- 
methyL 5 -pyrazolone {pyra7nidone\ 
preparation of (Farbwerke vobm. 
Meister, Lucius, & Bruning), A., 
i,_471 ; (Scheitlin), A., i, 1019. 
p - Dimethy lamino-j8 -phenylpropionic 
acid (Weil), A., i, 982. 

Dimethylaminophenyl-thiuret hydr- 
iodide and -efithiohiuret and its hydro- 
chloride (Fromm and Weller), A., i, 
703. 

Simetbylaminoi^opropyl benzoRte 
{Chemischb Fabrik auf Akt ttcv 
YOBM. E. Schering), a., i, 266. 
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Di-jy-methyldtamiaotolnquinone and its 
tetra-acetate (FiCHTBR and Glaser), 
A., i, 661. 

Bimethylaminotriioetliylcarbinol and 

the hydrochloride of its benzoyl deriva- 
tive (Riedel), A., i, 956. 

Dimethyltsoamylcarbrnol, amino* (Hied* 
el), a., i, 251. 

aS-Bimethylamylene ajS-oxide (Riedel), 
A, i, 956. 

Dimethylanilme, compound of, with 
iodoacetamide (v. Braun), A., i, 
629. 

picrate '(ViGNON and EviEUX), A,, ii, 
665. 

Simethylaniline, 3-chloro-4-aniino-, pre- 
paration of (Farbenfabriken vorm. 
F. Bayer & Co.), A., i, 779. 
2:4-rfiiiitro-, preparation Qf(TJLLMANN), 
A., i, 626. 

Dimethylajithraeenes, 1:6- and 2:7-, 
simnltaneons production of (Lavaux), 
A., i, 150, 256. j 

Dimothylaxsinlc acid, action of alkalis 
on, and its iodo- derivatives (Auger), 
A, i, 516. 

Dimethylatoxyl. See^-Dimethylamiiio- 
phenylarainic acid. 

2 :6 - Dimethylbenzaldehyde , 3 -n iti’o-4 - 

hydroxy-, and its azine, oxime, and 
condensation product with aniline 
(Gattermann), A., i, 29. < 

4: 5 -Dimethylbenzaldehyde, 2 -hydroxy-, 
and its azine and phenyl hydrazone, 
synthesis of (Gattermann), A., i, 29. 

Dimethylbenzeddehydes, 2:3-, 2:5-, 2:6-, 
and 3:5-, 4-hydroxy-, and their 
derivatives, synthesis of (Gatter- 
mann), A., i, 28. 

Dimethylbenzanthrone, preparation of 
(Badische Anilin- a Soda-Fabrik), 
A., i, 993. 

1:8-Diinethylbenzene 4-8tLlphonic acid. 
See wi-Xylene-4-sulphonic acid, 

3:5-Dliniethylbenzophenoue, 4-hydroxy- 
(Auwers and v. Markovith), A., i, 
630. 

Dimethylbrazilein (Engels, Perkin, and 
Robinson), T., 1132. 

jSy-Dimetbylbutane, nitration of, and its 
amine (Konowaloff), A., i, 241. 

l:3-Dimethylcyc/(5batane, 2:4-rfwyano- 
(v. Meyer and Henning), A., i, 911. 

aa-Dimethylbntyric acid, y-brorao-, 
preparation of (Blanc), A., i, 245. 
^J-iodo-y-hydroxy-, lactone of (Bou- 
iOAULT), A., i, 537. 

Diibcthyleampholide and its isomeride 
(Komppa), a., i, 352. 

Dimethylcarbamidei action of diphenyl- 
hydroxyacetic acid on (Asoeli), A., 
i, 462. 


Dimethylcarbamideketoxime. See i 

carbamidoxime. 

2;6-Dimethylcarbaaole and its 

(Borscbb, Witte, and Bornpi 
i, 367. * K 

3:4 Dim6thylcarbonBtobeazoLc 

its chloride and hydroxy-deril?^ 
(Fisohbr), A., i, 892. 

l:4-DimethyM-^r^chloromethylcv^:„ 

hezadiene, 4-hydroxy-, and 
derivatives (Zincke and Semn !* 
A., i, 337. 

2:B-Dimethylcinnamic acid 4 Ua 

(Gattermann), A., i, 2^ ^ 
A-5-Dimethyl-o-coumaric acid /I'd 
and Klostermann), A., i 822 
2:S-Limethylcoumarilic acid ait) . 

S;4-Dimethylcoumarin (Petpr^ 
SiMONis), A., i, 340. 
4:7-Dimethylcoumaria and its 

salts, oxime, and phenylhvdrrr 
(Clayton), T., 528 ; P., 26^ 
coumarone and hydrocoumarone d, 
rivatiyes from, and its 3-bro.n.: 
denyative (Fries and Fickewikth) 

Dimethylcoumarins, 6:7-, 6:8-, and 5-8 
formation of (Clayton), T., 2018 ' 
3:6-Dimethylcytosiiie (Johxson aid 
Clapp), A., i, 836. 


Dimethyldehydrodmoeugenol (Corsix 

and 1 TEr[ssey), A., i, 783. 

Di -m-me thyldianilinodibenzyl, di^. 
hydroxy-, and its tetra-acetyl derira. 
tive (Anselmino), A., i, 259. 
DimethyldihydrobenzeneB. See Di- 
methy I^; t/eZohexadienes. 
aa-Dimethyl-a/S-dihydrogeranic acM. 

See ao/l^^-Tetramethyl-Af-octeaoic acid 
9:10-Dimethyldihydropheiiaiithreiie, 

9:10-cZihydroxy-, and its oxide and 
chloride (Zincke and Tiiorr), A., i, 
786 . 


2: 6- Dime thy I- 3 : 5 - dihydropyridiue (v, 
Meyer and Kleinstuck), A., i, 
910. 


1 : l-Dimethyldihydroresorcin ethyl ether, 
preparation and red action of {Crosslbt 
and Renouf), T., 840. 

Dimethyl diketone. See Diacetyl. 

l':4'-Dimethyldiphenylainine, l:2'-rfi* 
hydroxy- (Cassella & Co.), A, i, 
417. 

Dimethyldipropylarsoniiun iodide and 
its compound with mercuric chloride 
( D EH N and Wilcox), A., i, 722. 

Dimethylethylcarbinol, amino-, and its 
divoleryl and dibromovaleryl de- 
rivatives and hydrochloride (Rib* 
del), A,, i, 260. 
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dmetbylethylcarbinol, amino-, and its 
liydrochloricle, and di-isovalei^I, and 
dihromoisoTaleryl darii^ti ves (Rjedel), 
769. , 

, 7- Dimethyl'S-ethylcoTunaria (Fribb 

find KlostkbmaSK), a., i, 822.- 
imetbylethylcyc^ohexenone, synthesis 
of (CiiossLEY and GillING), P., 281. 
imethylethyl-^-liydroxy-fl-Biethyl- 

bromide and iodide 
and their benzoyl derivatiyes (Riedel), 
A., i, 607. 

SDimethyl-y-ethylpeiitane-ay-diol and 

its acetate and urethane (Letellier), 
A., i, 242. 

3 Dimethyl-y-ethyi-Ayfi-pentenol 
(Letellier), A., i, 242. 
5-Dimethyl-3-ethylpyrrole-4-carb- 
oxylic aeid, ethyl ester, synthesis of 
(Korschun), a., i, 564. 
5-Dimethyl-2-ethyl-4:6-pyTonone 
(Wedekind and Haeussermann), A., 
i, 671. 

7-Dimethylfluoran, quinonoid ester 
salts of (Green and King), A., i, 
1003. 

b'Dimethylfaran-S- carboxylic acid, 

Lf/rabrorao- (Trephiheef), A., i, 

735. 

;-Dimethylg6ranic acid and its ethyl 
ester (Tiffeneau), A., i, 500. 
Dimethyl- glycollcyanamids and -glyc- 
ollylcarbamide and its double salts 
(Clemmensen and Heitman), A., i, 
771. 

methylglycolurils, isomerides, and 
their separation (Weitzner), A., i 
841. 

j-Dimethylglyoxalone and its diacet- 
ate (Biltz and Horrmann), A,, i, 
56. 

methylglyoxime, preparation of (Gan- 
dar^in), a., i, 400. 

methylguanidines, a^- and d;8-, picrol- 
onates and picrates of (Wheeler and 
Jamieson), A., i, 253, 
5-Dimetliylcyc7o-A^=®-heptadiene and 
-A®-hept^e-l-carboxylic acids (Buch- 
ner and Delbruce), A., i, 88. 
i-DimethyleycZoheptane-y-carbo- 
lactone and -carboxylic acid and its 
amide and silver salt (Buchner and 
Delbruck), a., i, 88. 
i-Dimetbylcyfl7o-A2:5:7, and 

heptatriene-l-carboxylic ' acids 
(Buchner and Delbruck), A., i, 87. 
Bimethyl-A^-bepten-5-ol (Gsy), A., 

I, 307. 

.•Dimethyl-A2^- and -A®=“-cyc7<3^xadi- 
Bnes (dihydroxylenes ; dimelhyldi- 
hydrobenzenes) (Crosslet and Re- 
nouf), T., 629; P., 59. 


1:4-Bimethyl- A^ :^*c2/c7oh«xadieiie , forma- 
tion of, from dichloro-oA-pulenenene, 

, and its 2- carboxylic aeid ( Au W ees and 
Hessenlakd), a., i, 661. 

Dimethyl- A^i^-cycTobexadienes, 1:3- wid 

% 1:4- (Zelinsky and Gorsky), A., i, 
722. 

1:4- Dimethyl- A^^-cyc^ohexadiene- 2- carb- 
oxylic acid and its methyl ester 
(Auwers and Hessenland), A., i, 
551 ; (BrUhl), A., ii, 1003. 
3:6*DimethylhexahydrotriaziiLe, l-imino- 
6-cyano-, and its picrate and nitroso- 
derivative (Pohl), A,, i, 576. 

35-Dimethyihexane (nuthyUtkylisobutyl- 
metkane) (Clarke), A., i, 593. 

1: l-Dimethylcycfohexaue (1 :l-diviethyl- 
hexah ydrohenzene ) , 2:8:5: 6 -^rfrabromo- 
(Crossley and Renouf), T., 650. 

1 : 3-Dime thylcyc7ohexan- l-ol-3-oarb- 
oxylic acid and its calcium salt and 
lactone (Rijpe and Liechtenhan), 
A. , i, 390. 

/85-Dimcthyl-/S- and -S-hexanolB 
(Clarke), A., i, 593.' 

1 : l-DimethyIcyc/ohexan-6 -one and its 
2(or 4)-ben^lidene derivative (Blanc), 
A., i, 656. 

1:4- Dime thy lt*^c7ohexan-2-oiie and its 
semicarbazone (Harding, Haworth, 
and Perkin), T., 1970. 

.. l:l-Dimethyl-A‘^-cyctohexene (l:l-<£f- 
methyl-^'^-tetrahydrohenzene), 3-hydr- 
oxy- (Crossley and Renouf),* T., 
641. 

l:2-Dimethyh;?/c7ohexene and 1:4-Di- 
methyl-A®-c 2 /c/ohexene and its di- 
bromide (Zelinsky and Gorsky), A., 
i, 722. 

l:3-Dimethylflyt;/ohexene and its di- 
bromide (Zelinsky and Gorsky), A., 
i, 722. 

1:4 Dimethyl-A^•c^c^ohexene-2-carh- 
Dxylic acid, 3-chloro- (Auwers and 
Hessenland), A., i, 551. 

I;l-Dimethyl-A^'C^2ohexen-3’One-5- 
acetic acid, ethyl ester, and its semi- 
carbazone (Crossley and Gilliko), 
P., 130. 

l:3-Dimethyl-A®-hexen-5-one-w-nitro- 
phenylhydraaone (Borschb, Witte, 
and Bothe), A., i, 367. 

Di -7n-methylhydrobenzoin, hydr- 

oxy-, diesoanhydride of (Anselmino), 
A., i, 259. 

3-4-Dimethyl-ohydrocoTunaric aot4 

(Fries and Fickewirth), A., i, 824. 

2:6-DimethylhydroooumariIio acid 

{Fries and Fickewirth), A., i, 82a. 
3-[2: 5-Dim6thyIhydrocoamarilyl]-4: 7- 
dimethylcoamarin (Fries and Klos-^ 
TERMAKN), A., 822. 
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1 .r 2 : S'Bimetbylhydroooumarilyll-JJ 5 -di- BC- 

methylhydrocoumarone and its hydro- l 

“Se, crime, SBd phenylhytoone Sf- 
and its methoxy and ethoxy donVBr j 
tives, and its isomeride (Fries and 
Klostebmask), a., i, P22. 

4;7-Dimethylhydroeoiimarm (Fbies and AC 

Fickewibth), a., i, 824. 

3 : 5 -Dimetliylhydrocoumaroiie (Friers yti 
andFicKEWiBTH), A., 1, 

l.S-Dimetbylhfdrothymine, 5-bromo-4- 6»i 
^ hydroxy- (Johnson and OLArr), A. , i, ^ 

l.S®^ethylhydn>«Mil, 

hySioxy (Johsson and Ci.Are,, A. , i, D 
R36 • 

(FaBBENFABRIKEN VOBM. F. bAYER ^ P 

Co.), A., i, 475, 703. 

(Oarbasco), A.,iy9l3. 

i-Dimethylinosite, presence of, iii the ^ 
latex of Melah(fiAi from and , 

its tetra-acctyl deiivative (dE Tow), ^ 

iHmethylisatins, 4:6- and 5;7-, and tlmr 

phtnylhydrazoiies (HeRLEB and Le 

DimeSylietoiaemicarhaione (Biltz and 

of 

Dimethylmri’eric anhydride and aem- 

chloride (STAnpisGEU and Oti). A., 

and its ethyl ester, <i>a™‘ k and 
anhydride (Jun-gfleisch ami Gou 
CHOt), a., i, 128. 

IHinethylmethyleiie^v/f,7opropane, reduc- 
tion of (Zeussky), a., 1, 15. ^ 

Wmethylnaphthenrhodine, change of tW 

colour of fluorescence of, with the 
Svent (Ley and v. Esgelhardt), 

3 -^Dimethyl-a- and -A-naphtbindoUn- 

** one# and tlieir methyl ethers and 
acetyl derivatives (Libber), A., , ; 

682 

l-3-DimetbyWwi^c?o-[l:3:3]-nonane, 
"orran-d^ol-T-onc and it, 
amines, and -nonan-5:7-aiol (Babe 
andJAHR), A.,i, 554. 

3*5.iyimethyl-A^=''no«ardiene-7-carb- 

(BhCHNERand Delbrbck), 

3 (^;ftyl«taue fWli-WTATTEK and 
^ ilATBB), A., i, 3^3; (Esklaar), a,, 
i, C64> 934. 


/SC-Dimatbyloctan-C-ol. See 
lioalool. 


uuaLuui. 

jSC'Diatetbylootan-f'Oiioic acid, osujje 

p-nitropheDvlhydrazone, and semi! 

earlxizone of (Olarke, Lapwokth, 

■ WechsleR), T.i 37. 

flC-Dimetbyl-A^-octen-f-ol (Exklaai.'; 

A., i, 934, 

7il-Dimethyl-A^-o«ten-5-ol(ABELMAxi:i 
A., i, 2. ’ 

67j-Dimetbyl-A?-octen-5-ol (Gry), a., i 

Dimetbylolcarhamide (Einiiobx ami 
Hamburger), A., i, U2. 
Dimethyloxalaeetic acid, ethyl ester, 
semicarbazone of (Rassow andBiirEK)’ 

A.,i, 31«- 

|35-Dimetbylpentaae, nitmtioa of, aad 
its amine (Kosowalopf), A, i, 241. 
I;l-Dtmetbylcyc7wpeutane and 2-brQiin- 
and 2-iodo- (Kijner), A., i, 8G5. 
l',2-Diittetbylcyc^opeatane (Kuser), A,, 

^ i, 865. 

je^-Dimcthylpentane-ay-diol and its 
acetate (Letellier), A., i, 242. 
77-DiinethyI-/35-peiitanediureid3 (de 
Haak), A., i, 578. 

X. j. H i m ft thy lcyc7opentaii-2-ol-3 acetic 
acid (Blanc), A,, i, 171. 

2 ‘.4-Diiiietbylcyc?opentaE-2 olacetic acid, 
lactone of (Blanc), A,, i, 20. 
l:l-Dimethylei/cZopeiitan-4-Dae and its 
semicarbazoue (Blanc), A,, i, 65;h 
l:l-Dunetbylci/(;^<?pentan-5-oiie and its 
oxime and 4-benzylideiK deriv^.UTf 
(Blanc), A., i, 655. 
l;l-Dimetbylei/cfopentan-2-oae-3-acetic 
* acid and its esters, oxime,, and semi 
carbazone (Blanc), A., i, 171. 
l*.l-Duaethyl-A^-c^c7(jpeiitene, fomatioii 
and reduction of (Ei-JNEb), A, i, 
865. - 

l;2-Dimetbyl-A^-<^yc7opeateiie, formation, 

’ sliucture, and oxidation of (KiJXUr.], 
j A., i, 530,865. 

e g..lO- Dime thy Iphenanthrene Iaincae 

' and Tropf), A., i, 787. 
f Phe— », 

’ ^ 2:6-tZmitro-(KARSLAKEaudMoKGA>), 

A i 410. j 

id 1;3-Dimetbylphtbalan (NEaE> an 

and silver salt (Kors), t;,,,,. 

of (CROaSLEY and ^ ’ 
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liipimethyl-S-propyl'A^-cj^rfcliej&i-S- 
oue and ita semicarbazone (Caosslsy 
and Gilling), P., 130. 
j;3 Pimetbylpyi^iae-S^carboxylio acid 
(Gabriel and Sonn), A., i, 60. 
g;3 Diniet]iylpyra*iiie-6:6-dicarboxylio 
acid and its salts (Oabkiel and 
Sostn), a., i, 60. 

3:4- Dime tbylpyrazele-d-^camyleiie' and 
-butylene-carboxylic acids, 5-hydroxy-, 
lactones of (Wolff and SchkeinekI, 
A., i, 291. 

8: 4- Dimethyl- 1:2- pyrazo- 6: 7- pyrone 

[lactOTU of b-hydroxfy-^-methylpyrazole- 
\-\^oproyylenecarboxylic acid) (Wolff 
and Schreiner), A., i, 291 ; (Bulow 
and Schaub), A,, i, 579. 
bimetbylpyridine {liitidim\ i hepta- 
; chloro', absorption spectra of (Purvis), 
A., ii, 746. 

3:4 Dimetbylpyridine and its salts, 6- 
araino-S-cyano-, 6-chloro-3-cjano-, 3- 
cyano-, and 3 -cyan o- 6 -hydroxy- (v. 
Meter and Henning), A., i, 911. 
2:6-Dimethylpyridine, 3:5-d^cyano- 

(V. Meter and Kleinstuck), A., i, 

910. 

2: 6- Dimethyl -4-pyTidone, 3-cyano- 
(v. Meyer and Irmscher), A., i, 

911. 

Dimethyl -6-pyridone, cyano- (v. Meyer 
and Henning), A., i, 911.' 
1:5-Dimethylpyriiaidine, 2-cyauoanimo- 
6-hydroxy- (Pohl), A., i, 577. 
l:e-Diiiiethyl-2-pyrimidone (de Haan), 
A., i, 577. 

Dimethylpyrone, compounds of, with 
tribromoacetic acid (Plotnikoff), 
A., i, 281. 

hydrofiuorides (Weinlahd and Rei- 
schle), a., i, 974. 

!:5-Dimethylpyrrole, a transformation of 
(Angeli and Marchetti), A., i, 
564. 

-D imethylpyrrole-3 :4-dicarboxy lie 
acid,_ 1-ammo-, ethyl ester, reactions 
of, with aldehydes and ketones (Bu low 
and Klemann), A., i, 64. 
5:5-DimethylpyrToliduie, 3-amino-, and 
its picrate (Morelli andllAKCHETTi), 
A., i, 363. 

limethylpropyl-arsoninm and -woamyl- 
arsoninixi iodides (Dehn and Wilcox), 
A., i, 722. 

1 :6-Dimethy3 quinoline and its 4-carb- 
oxylic acid and ita ethyl ester 
(Simon), A., i, 687. 
:6-Diinethylquinoline-2-carhoxylic 
acid (Simon), A., i, 739. 
:3-Dimethylquinoxaline and its addi- 
tive salts (Gabriel and Sonn), A., i, 
60. 

XCIV. ii. 


2t2'-D(]iiethylBtilbeixe, 4 ;4^-<ifD itro- 

(Grebn and Baddilet), T., 1723 : P., 
202. / ’ ’ 
a-S-Dimethyletyreue, 6-hydroxy*, and 
its benzoyl derivative and polymeride 
(Fries and Fickewirth), A., i, 160. 
a-4-Dmieth.ylatyrene, 2-hydroxy-, and 
its polymeride and compound with 
ether (Fries and Fickewirth), A., i, 
160. 

1 : 1 -Dimethyl- A^-tetrahydrobenzene. See 
1 :l-Dimethyl-A‘‘-cyc^ohexene. 
4:9-Dimethyl-A-^(«)-tetrahydrocarb- 
azole and ita picrate (Borsche, Witte, 
and Bothe), A., i, 366. 
5:6-Dimethylthioharbituric acid (|IiN- 
Hop), A., i, 315. 

4;7-Dimethylthiocouinariu and ita mer- 
curichloride (Clayton), T., 529 ; P., 
26. 

Dime thy Ithionine, c^tamino-, and its 
hydrobromide (Gnehm and Walder), 
A., i, 64. 

1;3-Dimethylthymine (Johnson and 
Clapp), A., i, 836. 

Dimethyl- 0- to Inidine picrate (Vignon 
andEviEUX), A., ii, 665. 
Dimethyl-p-toluidine, picrate and m- 
bromo- (v. Braun), A., i, 626. 
2:2'-Dime^yltritanic acid, 4:4'-rfihydr- 
oxy-, 5:5'-ether of (v. Liebig), A.,i. 
541. 

1:3- Lime thy luracil an3 5-bromo- (John- 
son and Clapp), A., i, 836. 
at? Dimethylvaleric acid, /3-hydroxy-, 
ethyl ester (Letellier), A., i, 242. 
^-iodo-7-hydroxy-, lactone of (Bou- 
gault). A., i, 537. 

1:3-Dimethylxant1iine. See Theophyll- 

ine. 

3-N-/3 

! 'Dinaphthacridine, 7-bromo-, 

a-CHa 

and its additive salts (Senier and 
Austin), T., 66. 

/a-N-j8 

I -Dinaphthacridine*, attempt- 

^-CH;8 

ed synthesis of (Senier and Austin), 
T. , 63. 

^3-Dluaphthy], absorption spectra of 
(Homer and Purvis), T., 1321 • P.. 
147. 

Di-o- naphthyl selenide and telluride, and 
their dibromides and dichlorides 
(Lyons and Bush), A., i, 417. 
Di-^-naphthyl anilinophosphate (Auten- 
RipH and Geyer), A., i, 167. .y 
selenide dichloride (Lyons and BushL 

. 

Dinitriles, action of aldehydes on 
(y. Meyer and Kleinstuck), A., i, 910. 

87 
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Binitriles, condeusatioii of, #ith 

(^r^xylic esters and nnsatniatod 
'ketones (T. Mbtsk and InvsCBSB), 
A., 1,911.,^ 

triazole derivatives from (v. Mjeyer 
and ScrntMACHER), A., i, 912. 

Bi-o-, and -^-nitrol^enEyl d^ulph- 
ides, preparation of (Prick and Twiss), 

. T., 1403 ; P., 185. ^ 

2^-l)i*7n-iiitropheiiylpiperaEiiie( Borsche 
and Titsinqh), A., i, 104. , 

Bicy^^ooctadiene and Its ozonides 
(Harries), A., i, 255. 

Biozides, new kind of (Marino), A., ii, 
106. 

a-Blozlmes, method for the determina- 
tion of the configuration of (TscHU- 
oaeff), a., i, 554- 

Biozimino-. See under the parent Sub- 
stance, 

4;6-Bioxy-l -niethyl-5:5-diethyllieza- 
hydropyximidine, 2-imino- (Majima 
and Kobataski), A., i, 224. 

4:6-Biozy-2 -m.etliyliiui]io-5:5- di ethyl- 
hezahydropyrimidine (Majima and 
Kobayaski), A., i, 224. 

2:6-Biozypyrimidine5, action of nitric 
acid on (Johnson), A., i, 739. 

2:4-Biozy-l:3-quinaEolind and 6-bromo- 
(Haslingek), a., i, 454. 

Dibzy santonin (Angeli and Marino), 
A., i, 543. 

BicycZopenCadiene; action of nitrous gas 
on (Pule), T., 1560; P., 175. 
confounds of, with platinoua chloride 
{Hofmann and v. Narbutt), A., i, 
519. 

Die^^^entadiene, c^fuitro-, and its 
(Bbromide And nitro-oxime, and \l/- 
nitrosite (Wieland and Stenzl), 

A., i, 619. 

Bipeptide, C]iHj3o03N2, from ethyl 4- 
amino-l-methylcyclohexane-4-carb- 
oxylate andrf-alanyl chloride (Skita 
and Levi), A., i, 885. 

Cj6Ha03N2, from the hydrolysis of 
ethyl 4-ami(io-l-metbylcyclohexane- 
4-carboxvlate (Skita and Levi), 
A.,i, Ssl 

Bipeptides, cyclic, formation of (Skita 
and Levi), A., i, 885. 

Biphenacylacetic acid, formation of 
{Boi GAULT>, A., i, 796. 

Biphenacylamine and its additive salts 
ami mtroso-derivative ((jABRIEL and 
Xieck), a., i, 466. 

• BiphenacylanUine (v. Braun), A., i, 
629 

iHphenanthracridine, preparation of 

' (Austin), T., 1704 ; P., 200. 

Diphenetyl sulpboxide. See 4:4'- 
Diethoxydiphenyl snlphozide. 


Bi-n-wnetyl a-disnlphone 
T.,T:527 ; P., 192. 

Biphenio ef^nitroamino- (Smu. 

and SSll), A.‘, i,'997. 

Diphenyl anilinophosphate (AuTtKoj^ 
and Geyer), A., i, 157. 
rfiBulphide, 4:6:4':'6‘ieira-hromr, j 

■ ^hloro-2^2'-dimtro- 

sulphoxide, 4:4'- dtamino-, 

of (GAZDAn and sl gfS" 
1885 ; P., 216. 

A^-diacetyl derivative of 
BERG), A., i, 875. ^ 

wodwitw-t derivatives of (Smut 
and Hilditch), T., 1691 ; p 
telluride dichloride (Lyons and likm 
A., i, 417. 

Diphenyl, y-rfiamino-. See Beezidbe, 
3:3 -rftamino-6:6'-rfihydroxv- anJ » 
hydrochloride, and. 

6:6 -t^^llyd^oxy-, and its methyhnd 
ethyl ethers (Hale and Roberko.s) 
A., i, 635- 

diiodo-, diehloride of, and its compound 
with benzidine (Fecht), A,, ii sig 
Diphenylacetaailide, imide ehlonde of 
(Staudinger), a., i, 054. 
Biphenylacetic acid, 4:4'-rfiainiiio- 
(v. Ostromisslensky), a,, i, 889 
hydroxy-. See Benzilic acid ’ 
oa-Biphenylacetic acid, synthesis of 
(Eykman), a., i, 795. 


Diphenylacetoxymethane, fo^rachloro-p- 
rfihydroxy-, and its sodium salt 
(ZiNCKE and Bieschel), A,, i, 7S2. 

Diphenylacetylenediureine and its 
diacetyl derivative (Biltz and 
Horhmann), A., i, 63. 
rf?-j?-bromo-, and its glycol (Biltz and 
Rimpel), a., i, 574 ; (Bim), A., i, 
575. 

Biphenyiacetylphosphamic acid, chloro-, 

methyl ester and chloride of (Stein. 
KOPF and Benedek), A., i, 96S. 

(SjS-Diphenylacrylic acid. See 5- Phenyl- 
cinnamic acid. 

Diphenylamine derivatives, preparation 
of (Goldberg), A., i, 288; (Ull- 
MANN and Dahmen), A, i, 975, 
acetyl and o-, m-, and jt>-i)itro-deriva- 
tivea of (Goldberg and Sissoefp), 
A., i, 17. 

calcium derivative (Ebdmakn and 
VAN DER Smissen), A., ii, 688. 
hydrnfiuorides (Weikland and 
Reischle), a., i, 974. 
2-j3-pheiietylsulphoxide, 

(Smiles and Hilditch), T., 163 

Diphenylamine, p-amino*,aiid itsderiw- 
tives, preparation of (IJllmank), Ai 

i, 467. 
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piphenylamine, 2-ammo- 4 -ftyttrojcy- 

(Ullmann and Fukut), A., i, 
298. ■- ' •'!, ■ 

/i£;/?tobromO:p-l^dTOxy-, acetylation of 
{Smith and Obton), T., 1250. 
4:6-rftbromo-2-Jiitro- and 4:6-<iic]ilol'0- 
2-nitro- (Blahksma), A., i, 147. 

3 -chIoro-4-nitro- and 4-iiitro-4'- 
bydroiy- (Uluianm), A., i, 457. 
hydroxy-, bromination of (Smith 
and Oeton), T., 314 ; P., 27. 
o-nitro-, preparation of (Ullmakn), 
A., i, 626. 


;^-iiitro-,andits derivatives, preparation 
of (Ullmann), a., i, 457. 

Ac^wmitro-, salts and ethers of 
(Albxasdeoff), a., i, 83. 
silver and acetyl derivatives and a 
violet flEci-ether of (Hantzsch and 
Opoloski), a,, i, 526. 

4-Ditro-2"-, -3'-, and -4' -amino-, and 
their 2-sulphoiuc acids (Ullmann 
^ and Dahmen), A., i, 976. 
:phenyiamiii8-2- carboxylic acid, 4- 
amino- (Ullmann), A., i, 457. 
2:4-dmifTO-, preparation of (UiLMANJir), 
A., i, 626. 


Lplienylanune-4;3''-disnlp]ionic aoid, 

' 2;6-ffmitro-, potassiunt salt (Badische 
Aniun- & Soba-Fabiuk), A., i, 154. 

iphenylamine-2:3'-and-4:3'-disulplionic 

acids, 4- and 2-nitro-, sodium salts of, 
preparation of (Badische Anilin- & 
Soda-Faeeik), a., i, 259. 
iphenylaminesnlphonic acids, dmitro , 
and their transformation into triphenyl- 
incthane colouring matters (Badische 
Amlin- & Soda-Fabrik), A., i, 154. 
iphenylamine-o-snlphonic acids, di- 
nitro , and their salts (Smiles), P., 


fI)iplienyl-3:5-c^Mfoanilo-4:5-dihydro- 

;l;3:4’truizole {nilro’i}), use of, for 
estimating nitrates in plants and soils 
(Litzendoeff), A., ii, 130. 
Ipbenylarsiaic acid, c?z-p-amino-, and 
Its diacetyl derivative, and di-p- 
hydroxy- (Benda), A., i, 747. 
DipbenylbenzenB, 2;4'-rfiammo., and 
its derivatives (Dzitjrztnski), A., i. 


uipnenyioenzoqninone, rfihydros 
(rioHTEEand Weiss), A., i, 659.* 
■l)iphenyl-7-benzylidenebutyrophen 
one and bromo- (Keimee ai 
KEYNOLD8), A., i, 989. 
phenylbenzylidenehydrazine fm 
cnAELia), A., i, 471 ; (Goldschmiedi 
1, 572. 

phenylbisazocresols and their ethe 
bcHULTz and Ichenhaeusee), A., 

SuU* ^ 


Diphenylbisazopheaolsulphottic acids, 

ii ^dinm salts, and their di benzyl ethers 
230^^^^ nnd ICHENHAEIJSBil.), A., i, 

a5-Diphenylbutadiene, additfon of nitro- 
groupa to (Wi eland and Stenzl), 
A., 1, 518. 

o-nih-o- (WiELAND and Stenzl), A., i, 
86, 518. 

Biphenylbatadienediamiiie (Wieland 
and Stenzl), A., i, 518. 
Diphenylbutane, rf^-y?-llyd^oxy-, and its 
dibenzoyl derivative and dimethvl 
ether (Lbnjak), A., i, 416. 

* Bi-a-phenyibatylamine and its hydro- 
chloride (Bdsch and Leefhelm), A., 

1, 152. V 

aS-Diphenyl-Ap-butylene, aS-jfinitro- 
{ WIELAND and Stenzl), A., i, 35. * 

^y-Diphcnylbutyric acid, 7 -cyano-'ii 
(Avery and McDole), A. , i, 344. " 
oxidation and reduction of (Avery 
and McDole), A., i, 796. ^ : 

77-Diph6iiylbutyric acid, synthesis of 
(Eykman), a., i, 23. 
^-Diphenylcadavcrine. See s-Diphenyl- 
pentamethylenediamine. 
Biphenylcamphorylmethane, isomeride 
of, and the conditions of its formation 
I and its benzoate (Halle e and Baues) 
A., i, 351. 

Diphenylcarbamic ac;d, oalcinm salt 
(Eedmann and van dee Smissen), 
A., ii, 589. ■ 

Biphenylcarbamide, action of, on acids 
(Herzoo and Hancu), A., i, 268. 
o-chloro- (Michael and Cobb), A.* i,. 
949. 

^-Biphenylcarbamide and its 

, and ^n-chloro - derivatives ( Youhg 
and Dhnstan), T,, 1057 ; P. 136. 
Biphenylcarbinol, See Benzhydrol. ' 
2;6'Bipbenyl-4-ciimainyIpyTidine, 3- 
cyano- (v. Meyeb and Iemscher), A., 
i, 912. * 

Biphenyldibenzyli^iaminobiuret (Mi- 
^ ’ (Mileath), a., 

Biphenyldibeuzylcarbazlde (Mileath). 

A., i, 581. 

Biphenyldibenzyltriazau (Michaelis), ' 
A., i, 471 ; (Goldschmiedt), A., i, 

^-Biphenyldiethylmethylenedianune 
{Houben and Arnold), A., i, 534 l i 
(v. Braun), A., i, 685. -jM 

s-Biphenyidiethylpentamethylenedi- ^ 

amine (v. Braun), A., i, 678. 
Biphenyldibydroglyoxalone (Biltz and^ 
Rimpel), a., i, 576. 

Diphenyldihydropyraaine (Gabriel and 
Liech), A,, i, 465. 
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3: 6 -l>iplie]i 7 l> 4 : 6 <dihydrop 7 rldax^e- 4 - 
carbozyUo Mid and its ethyl eater, 
^nthesis of ’(Pa^ and Kuhn), A., i, 
67.?, ^ 

2 : 6 -Dipheiiyldihydropyrldin 0 , 
cyano- (v. Meyee and Kleinstuck), 
A.,i, 910. 

as-Siphenyldunethylamiiie. SeeMethyl- 
benzhydrylamine . 

3 : 6 'l>ipheiLyI- 2 :5- diinethyl* 2 : 5- dihydro ■ 
pyrazine and its hydrochloride and 
oxalate (Gabriel and Lieck), A., i, 
466. 

S:6-Diphenyl-2:6-dimethyl-3:e-dihydro- 
pyrasine and its hydrochloride (Ga- 
briel and Lieck), a., i, 466. 
Siphenyldimethylethylenediamine, 
rfwyano- {v. Braui^}, A., i, 626. I 

4:5-Dip]ienyl -1:3- dimethyl gly oxalone 
(Biltz and Horbmann), A., i, 57. 
4:5-rfihydroxy-, and 4:5-oxide (BiltJ:, 
Horrmann, and Rimpel), A., i, 
219 ; (Angeli), A., i, 462. 
s Bipheuyldimethylinethylenediaiuine j 

(v. BRAim), A., i, 685. j 

S'Diphenyldimethylpentamethylenedl- 
amine (v. Braun), A., i, 678. 
3;6-l>iphenyl‘2:5-dimethylpyTazine (Ga- 
briel and Lieck), A., i, 466. 
ae-L ipheny 1 - 7 - diphenylmethylene - 
pentadiene and its tetrabromide and 
chloro-derivative (Staudinger), A., 
i, 411. 

Diphenyl-a-disnlphone (Hilditch), T., 
1626 ; P., 192. 

Diphenylene oxide, derivatives of 
(Borsche and Bothe), A., i, 528. 
(fisnlphide {thianihren)^ constitution 
of (Dettss), a., i, 635. 
Biphenyleneglycollic acid, 3-nitro- 
(ScHMiDT and Soll), A., i, 997. 
Biphenyleneketonetriearhozylic acid 
(Bucher), A., i, 792. 
Diphenyleaepropyleneand its dibromide 
and ozonide, formation of (Dau* 
^’Resne), a., i, 165. 

])i*a-phenylethylainine and its deriva- 
tivea (Busch and Leefhelm), A., i, 
152. 

s-Biphenylethylene. See Stilbene. 
Diphenylethylenimide and its salts 
(Brunner and Papin), A., i, 863. 
5:^I>iphe]iyl‘3' e thylhydantoin (Biltz 
and Rimpel), A., i, 463. 
iSiS-Biphenyl -a-dthy Ipropionle acid, 
synthesis of, and its amide and anilide 
(Eykman), a., i, 796. 
Diphenylethylailieyl chloride and oxide 
(Maksden and' Kipping), T., 207 j 
P., 12. 

Biphesylfaxaiaa (Wieland and Sem- 
per), A,, i, 108. 


a/B-Biphenylglntaric acid and sii 
salt and anilide (Atbry and 
*A.,i, 344. 

Diphenylglycollic acid. See Benziiij 


Biphenylglyoxalone, 

(Biltz and Rimpel), a. 
(Biltz), A., i, 575. ’ 


L cf 
573; 


Biphenylhexatriene and allied hvd 
carbons, synthesis and refractive Lv' 
of, and its hexabromide (Smedl^ 


5:5-Diphenylhydaiitoin 

preparation of, and their acetyl d ’ 
rivatives (Biltz and Rimpel] a * 
463 ; (Biltz), A., i, 575. ’ ’ *’ 

Biphenylliydroxyacetic acid, action of 
on dimethylcarbamide (Anceli), a’ 


as-Diplienylhy(lroxycarbamide,coiistitii 

tion of, and its hydrate, sodium salt 
and compound with acetaldelnr?! 
(ConduchE), a., i, 155. ^ 


DiphenyL2-hydroiy-9-plienylaiithraiiol. 

acetic acid, lactone of, and iu di- 
methyl and triniti’o- derivatives and 
potassium salts (v. Liebig and Keim] 
A., i, 449. ’ 

Biphenylketen, preparation of quin- 
onoid hydrocarbons from (Stal. 
dinger), a., i, 410, 
coloured hydrocarbons from (Stau. 
dinger), a., i, 411. 


Biphenylme thane, oxidation of (Ldt 
and Perkin), T., 1637; P., 195, 
Biphenylmethane, p-(f7ainino-, oondcnsa- 
sation of, with chloroacetie acid 
(NeU MULLER), A., i, 369. 

2 :2'-c^iamino-4 :4'-rficyano-, 
nitro-4:4'-rfiamino-, .V-diacetyl de- 
rivstive of, and 2:2'-f/hiitro-4:4'-di- 
cyano- (Duval), A., i, 658. 
ip-p€7ilabromo- and tl/-jt;e??/^zchloro-j!i- 
rfihydroxy-, and its diaeetate 
(Ztncke and Birschel), A.,i, 7S2. 
Biphenylmethane carboxylic acid, 2:4- 
and 2:5'rfthydroxy-, lactones of (v. 
Liebig), A., i, 727. 
4;4'-Diphenylmethanediglycine and 
3;3'-rfmitro- (Neumullek), A., i, 3d9. 
Biphenylmethanedimethylliydrszi&o 
(4:4 '-bis'nietkijlhydmzinodipknyl- 
hicthaiu:), a reagent for clmracfoiis- 
ing aldehydes, and its deiiwlh^ 
(v. Braun), A., i, 700. 
reaction of, with ketones (v. Brad’), 


A., i, 700. . , ^ , 

reaction of, with cyclic ketones { • 
Braun), A., i, 737. _ 

lipheaylmethane seriei, aunco-oxifl« 


Budole), A., i, lOlL 
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pipbenylmetlioxymetliane, mraoTomo- 
fl.ffihydroxy-, and ieirachlororfhdi- 
hydroxy*, ajid ite diacetate (ZiKCKS 
and Bibso^XL), a., i, 782. 

S;6 Diplienyl-4-;?-mBtlioxyp|iBttylpyrid- 
' iae, 3-cyano- (v. Meyeb. and Irm- 
firHEBf, A., i, 912. 

Diphenylmethyl (bisulphide (Biiuhann), 
A., i, 143. 

(/ithiolcarbonate (Biilmann), A., i, 
143. 

fia-Diphenyl-5-methyl-Aa-amyleiie 
(Schorigin)> a., i, 860. 
g:6'l>iphenyl‘4-]iiethyldihydropyridme, 

3:5-dMjyano- (y. Meyek and Klein^ 
stuck), a., i, 910. 

Diphenylmetbylditliiolcarboiiateacetio 
acid (Biilmann)» A., i, 143. 
s Diphenylmethylenediamine, di-7n- and 
-n-bromo- (Houben- and Arnold), 
A., i, 534. 

3:6 Diphenyl -4-metliyleiiedioxyplieayl- 
pyridine, S-cyano- (v. MexEr and 
Irmschee), a., i, 912. 

1: S'Dipheny 1- 1 -methylglyoxalone -4: 6 - 
oxide. See 6:5-Diphenyl-3-methyl- 
hydantoin. 

S:5-Diphenyl'3-metbylhydantoin (4:5- 

diphenyl’l -methylglyoxalone-^ :6-oxidp.) 
and its 1 -formyl derivative (Bilte, 
Horrmann, and Rimpel), A,, i, 218; 
(BiLTZ and Rimpel), A., i, 463. 
liphenylmethylolide, peniahydioxy-. 

See Glaucohydroellagic acid, 
liphenylmethylolidecarboxylic acid, 
y;<??2^(ihydroxy- (Nierenstein), A,, i, 

; 897 . 

j8;3-Dipheayl-a-methylpropionic acid, 
synthesis of, and its methyl ester and 
amide (Eykman), A., i, 795. 
l:5-Diphenyl-2-methylpyrazole, 3- 
cliloro-l-m-nitro- (Michaelis and 
Willert), a., i, 214. 
l;3-Diplieiiyl-2-methyl-5-pyra2olone, 1- 
m-nitro-, and its nitroso-derivative 
(Michaelis and Willert), A., i 
216. 

4:6-Diphenyl-2-metliyipyTidine and its 
3-carboxyUc acid and 3-cyano- (y. 
Meyer and Irmscher), A., i, 911. 

1:3 Diphenyl-2-methyl-5-thiopyra2olone 
and its l-m-nitro-derivative (Mi- 
chaelis and Willert), A., i, 215. . 

1:5 Diphenyl-2-methyl-3-thiopyrazolone 
and its derivatives (Michaelis and 
Willert), A., i, 214. 

Diphenyl-4-oxanuc acid, 4'-animo, 3- 
nitro-4'-ainino-, and 3'-nitro-4'-a!nLno-, 
and their W-acetyl derivatives (Neu- 
mOller), A., i, 369. 

i : S-Diphenyl- A^=^-c^cbopentadiene 

(Borsche and Menz), A., i, 160. 


e-Siphonylpentamethylenediamiae (s- 

dtpJunylcadaverine), synthesis of, and 
its tPono- and di-cyano-,^dioitroBb-, 
and dibenzoyl derivatives (v. Braun), 
A., i, 686. 

1:3-Diphenylphthalan (Nelkeh and 
SiMONis), A., i, 348. 

Ar-Diphenylpiperazino, rti-wi-nitro- 
(Borsche and Titsingh), A., i, 104, 
2:6-I)ipheiiylpiperidone-3;6-dicarboxylio 

acid, ethyl ester, and its derivatives 
(Petrexko-Kritschenko and ' Pk- 
TROFF), A., i, 565. 

Diphenylpropane, rff-p-hydroxy-, and itp 
dibenzoyl derivative and dimethyl 
ether (Lunjak), A,, i, 416. 

aa-Diphenylpropionic acid, synthesis of 
(Eykman), a., i, 795. 

^3-Diphenylpronionic acid, synthesis of, 
and its amide and anilide (Eykman), 
A.,i, 795. 

;S-hydroxy-, and its ethyl ester (Rup^ 
and Busolt), A-, i, 23. 

Di-ot-phenylpropylamine and its deriva- 
tives (Busch and Leefhelm), A., i, 
1.52, 153. 

l:3-Dipheny]pyrazole, 6-chloro-, and its 
l-7»i-nitro- derivative (Michaelis and 
Willert), A., i, 215. 

l:6-Diphenylpyrazole, 3-chloro-, and its 
derivatives (Michaelis and Wil- 
lert), A., i, 213. ' 

IrS-Diphenyl-d-pyrazolone and its l-m- 
nitro- derivative (Michaelis and Wil- 
lert), A., i, 215. 

l:5-Dip]ienyl-3-pyrazolone and its de- 
rivatives (Michaelis and Willert), 
A., i, 213. 

3:6-Diphenylpyridazine-4-carboxylic 

acid and its ethyl ester, synthesis of 
(Paal and KOhn), A., i, 57. 

4 : 6-Diphenylpyridine-2:3- dicarboxylio 
acid (v. Mayer and Ikmscher), A., 
i, 911. 

2:6-l)iphenyl-4-pyrone and its platini- 
chloride (Ruhemann), T., 434 ; P., 
52. 

bipheay l-y-quinolylcaibinol and its salts 
(Remfry and Decker), A., i, 365. 

Biphenylsemicarbazide (Michaelis), 

A., i, 471. 

Diphenyl series, study of the diazo- 
reaction in the* (Morgan and^ 
Mioklethwait), T., 614; P., 51. 

Diphenylsulphone, 4 : 4'-cb«amino-, and 
its diacetyl derivative, and 4:4'-rfi^ 
nitro- (Fromm and Wittmann), a|k 
i, 632. 

Diphenylsulphonylhydroxylamine 
(Haga), A., i, 870. “ 

DiphenyI-2:S:5:6'-tetracarbozylic aeid 
(Bucher), A., i, 792. 
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2;6-Biplieiiylt«ri^ahydropyMEe-3 : 6*^- 
oubozylic acid, ethyl ester, ahd its 
^tassitim / s<dti (Petbenko Krit-. 
scflKKKO and -Dbmentetefp), A., i, i 

m. . . ; # 

DLphfiiiyltlueiiylcarbiiiol (Thomas), A,, 
i,360. 

l;8-Dipheiiyl-2-thiobarbitTirio acid, 5- 

^^mono- and -cii-hromo-, preparation ot, 

* and the estimation m bromine in 

(WniTELEr), P., 288, 

8 :6*Biphenyltolnene-2;2':2"- tricarb- 
oxylic acid and its calcium salt and 
esters (Ebrbba), A., i, 184. 
Diphenyl-p'tolylacetyl chloride (Prs- 
tbzyoki and Landtwing), A., i, 270. 
'■4:6'Diphenyl-2-p-tolylpyridine, 3-cyano- 
(v. Meyer and Irmscheb), A,, i, 
912. 

l;5-l)iplienyltriazole, 4-earboxylainidc 
and 4-cyano- (v, Mkyek and Sciif-^ 
MAC her), A., i, 912. 

Dipbenylnrazine (Rolla), A., i, 474. 
o5-J)iphenylvaleric acid, /S-iodo-y-hydr- 
. oxy, lactone of (Bougault), A., i, 
538. 

/Sy-DiphenyWaleric acid, S-amiuo-, 
hydrochloride of (Avery and 
McDole), a., i, 796. 
yy-Diphenylvaleric acid, synthesis of 
(Eykman), a., i, 23. 
Dipbthaliminoethylenemalonic acid, 

, ethyl ester, and the corresponding 
"ph thalamic acid, synthesis of (Soken- 
sESf and Andersen), A., i, 650. 
IKphthaliminotrimethylenemalonic 
acid, ethyl ester (Souense.v and 
Awkrsen), a., i, 651. 

Di^theria bacillus. See Bacillus, 
toxin, concentration of (Hbinemann), 
A., ii, 770. 

5 -Bipiperidyldimethylcarbamide (Rtn- 

korn), a., i, 611. 

o-Blpropylbenzeae, c^i-a-hydroxy- (Nel- 
k:i^ and SiMONiS), A., i, 348. 
2 ?-Ditsopropylbenzoquiiione, hydrolysis 
<tf (Fighter and Glaser), A., i,, 
660 . 

oJihydroxy-, dibenzoate of (Fighter 
and Weiss), A., i, 659. 

^lO-Bipropyldibydrophenanthrene, 
9:10-iithydroxy-, and its oxide 
'1^' (Zikcke and Tbopp), A., i, 787. 
Diisopropylformal, s-feirachloro- (Wohl 
and Roth), A., i, 942. 

« Dipropyi-glycollcyajiamide and ’Fly 
eoUylcarbamide and its salts (Clkm- 
’ HENSEK and Heitman), a., i, 771. 
XHuopropylquiiioliiic and its picrate 
(tan Hove), A., i, 828. 
6:5-Dipropyltliiobarbitiiric acid (Ein- 
HORN). A., i. 315. 


Dipyrnvifl-acid-m-pMnylenedihydiai 

ine HFbanzbn arid Eiohler) ^ . 

‘ 831i ■ 

Diaaccharides, Bpplicatiod..Qf Barfoed’* 
•reagent to show,- the hydrolysui of v„ 
enzymes (Roat), A., i, 503. ^ 

Diialicylideneaoetone, cyclic oxoiiiu» 
salts from (Decker and Felsei>\ a 
i, 906. , 

Discharge. See under Electrochemistry 

Discharge potentials. See under Bleetro. 
chemistry. 

Diseases due to nerve degeneration, tlie 
chemical test for (Batjer), a' i! 
717. 

■ infectious, changes in bile hi some 
(Baldwin), A., ii, 212, 
Diselenides, preparation of (Pri™ ..j 
Jones), P., 134. 

Diselenodiglycollamides. See under 
Selenium. 

Disinfecting powders and commercial 
carbolic acid (Bltth), A., ii, 323. 
Disinfection, laws of (CnicK), A ii 
314. ’ ’ 

variation in the rate of, with ehauge 
in the concentration of the disia- 
fectant (Watson), A., ii, 976. 
Dispersion. See nnder Photochemistiy. 
Dissociation. See under Affinity, 
chemical. 

Dissociation processes in the su^r 
group (Nef), A,, i, 5; (Kiliaxi), A. 
i, 128. 

Dissociation spectra. See under Photo- 
chemistry. 

Dissolved substances, interaal enei“gy 
of (Schukareff), a., ii, 462. 
Distillation in high vacua, apparatus for 
(BiiELER DE Florin), A, ii, 83, 
apparatus for easily condensible gases 
and low- boiling liquids (v. Bartal), 
A., ii, 929. 

fractional, use of electrical heating in 
(Richards and Mathews), A, 
ii, 828 ; (Beckmann), A., ii, 
1014. 

under reduced pressure, apparatus 
for (DelF.pine), a., ii, 461; 
(Steinkopf), a., ii, 663. 
receiver for, under reduced pressure 
(Vigreux), a., ii, 462. 
steam, studies in (Richmond), A., i, 
495, 754. ^ . 

under reduced pressure (STEiNKCff)» 
A., ii, 575. ^ .. 

vacuum, receiver for (Kolbe), A., n, 

a Jmple manometer for (Gebbabd), 
P., 51. 

vacuum fractional, ^ receiver 
(Fbeundlich), a., ii, 829. 
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cj Dijtyryl-Y'dipilkylnietliylette-A*®- 
pentftdiene (Statoingee), A., Al%>. 

Disulphides, prepaiAtion of (Price, and 
Twiss), .T., 1896, UOl, 1945 ; RV 
179,185,198. . 

isoraeiisnvof (Hinsbeeg), A., i, 257. 
with keighbooring double linkiugs 
(Fbomm, Baumhaujek, and Wel- 
ler), A., i,, 7D0. 

organic, complei compounds of 
(Tschugaeff), a., i, 615. 

B DiBOlphones, aromatic (Hilditch), 
T., 1524 ; P., 192. 

Disulphoxides, preparation and consti- 
tution of (Hinsbebg), a,, i, S75. 
Dithiocarbamic acid, barium salt 
(Anoreasch), a., i, 684. 
Dithlocacbamio acids, metallic deriva- 
tives of (DELif.prNE), A., i, 511, 
Dithiolcarbonateacetic acid and its 
ethyl ester (Biilmann), A., i, 143, 
jS Dithiolcarbonatepropionic acid (Biil- 
MANN"), A., i, 143. 

Dithymol, preparation of, and the action 
of bromine on (Cousix and H^Ria- 
sey), a., i, 84, 162. 
action of chlorine on (Cousin), A., i, 
337. 

Dithymoquinone, d^bromo- (Cousin and 
HfiEissEY), A,, i, 162. 
chloro-derivativea (Cousin), A. , i, 337. 
Di-a- and -p-toluenesulphonimides 
(Haga), a., i, 871. 

Di-iJ-toluidinoacetic acid and its ethyl 
ester (v. - Ostromisslenbky), A., i, 
889. 

l;4'l)i-o-toluidinoanthraquinone I 

(Grandmougin), a., i, 809. 

Ditolyl anilinopliosphates, 0 -, m-, and 
p- (AurENRiETii and Geyer), A,, i. 


Di-o-tolylarainic acid, di-p-axaino-, and 
its (liacetyl derivative, and (/t-js-hydr- 
oxy (Benda), A., i, 747. 
Bitolylbisazooresola (Schultz and 
fCHENHAEUSER), A., i, 230. 
Ditolylbiaazophenol and its sodium 
derivative (Schultz and Ichen- 
haeuseb), A., i, 230. 
BitolylbiaazophenoUuIphonlo acids, 
sodinm salts, and their dibenzyl ethers 
(Schultz and Ichenhaeuser), A. i 
230, » 

«'Di ^-tolylcarbamide (Young and Dun- 
STAN), T., 1058 ; P., 186. 
'>-Ditolyldihydrotolazine and ^/iehloro- 
(WiELAND), A., i, 1015. 
s-Bi-o- and -i^-tolyldimethylmethylene- 
diamines (v. Braun), A., i, 685, 
j-Di-o-tolyldimothylpentamethylene- 
^aminc and its salts (v. Braun), A,. 
1 , 678 . ’ 


Bi-2^toIy^a-dia1Uph0lle (Hildixch), T., 
1526j P.,192. 

Bitolylcthylenixiiide and salts 
(Brunner and Rapin), A., i, 86S. 
Bitolylidcnethiocarbohydrazide (SxpLLfi 
and Bowles), A., i, 474. 
5-Di-p-tolylmeiliylenediainiiie, 2:2'~di- 
nitro- (Houben and Arnold), A., i, 
634. 

DitolyloxalimiWhlorides, o-, m-, and 
P‘ (Bauer), A,, i, 695. 
)33'Di-p-tolylpropionyl chloride (Bis- 
TR 2 Y 0 KI and Landtwing), a., i, 
27 o: 

Bi-o-tolylBulphonylhydroxylanujie 

(Haua), a., i, 870. 

Bltolylsulphoxide ferrichloiide (HoP-<' 
MANN and Ott), A,, i, 84. v 

BiuieineB, behaviour of, towards aeetio 
anhydride (Biltz and Horrmann), 
A., i, 62. 

<"Dinresis (Biberfeld), A., ii, 972. *' 

influence of calcium on (Forges and 
PiliBRAM), A., ii, 718. 

Bixanthyl derivatives, new (Silbeerad 
' and Roy), P., 206. 
Dizanthyl-carbamide and -thiocarbamide 
(Fosse), A., i, 41. 

^-Bixyloquinone, <f7hydroxy-, hydrolysis 
of (Fighter and KappeItEr), A., i, 
660. 

Bi-p-xylyl-a-disolphone (Hilditgh), T,, 
1527 ; P., 192. 

Docosyl alcohol and its urethane (Wild- 
STATTER and Mayer), A. , i, 383. 
Bodecenoic acid. See oajS^-Tetramethyl- 
Ac-octenoic acid. 

Dog, fate of carbon acids in the (Fried- 
mann), A., ii, 205. 

with Eck's fistula, experiments on a 
(Abderhalden and London), 
A., ii, 51 ; (Abderhalden and 
Olinger), a., ii, 961. 
feeding and other experiments on 
(Hawk), A., ii, 306. 
nuclein metabolism in a (Sweet and 
Levene), a., iijJlO. 
alimentary canal of the. See Alimentary 
canal. 

liver of the. See Liver, 
suprarenal gland of the. See Snpra- 
renal gland. - ... 

excretion of cholesterol by the (Dorj^ 
and Gardner), A., ii, 614. 

Dogs, ursemic, gaseous metabolism in 
(La Franca), A., ii, 303. 

Dolomite, formation of (Philippi), A., uk 
802. 

decomposition of (Knight), A.,' ii, 
506. 

Dossetin from the Japanese dyewopd 
“Doss ” (Ito), A., i, 441. 
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Drainage waten. See under Waters. 

Drop veightS; determination of physical 
constants by means of (Mokoa)) and 
Stevenson), A., ii^ 356 ; (Moroa.n 
and Higgins ; Higgins), A., ii, 668. j 

Drugs, ’new. (Einhoen, v, Diesbach, ^ 
Feibelmann, and Uadisch), A., i, : 
312. 

control and estimation of atomic com- 
plexes in (Lami), a. , u, 2i0. 
action of, on the mammalian uterus 
(Faedon), a., ii, 1055, 

Dnlong and Petit’s law (Wioand), 
A., ji, 13 ; {Rohland), A., ii, 459 ; 
(RiCHABZ), A., ii, 562, 659. 

Dong, estimation of potassivim in 

, (Schenke), a,, ii, 321. 

Daplobensylideneacetophenone, thio-, a- 
and S- (Feomm and Lambeecht), A, 
i, 989, 

Duplobenzylidensthioacetophenone 
{Fromm and Lambrecut), A., i, 990. 

Dnplodibenrylideneaoetoneoxy-di- and 
-tri-amines and -tri- and -penta- 
snlphides (Fromm and McKee), A., 

i, 991. 

DBplodihanryUdene-tliiQacetonediamine, 
-oxythioacetonsdiamine, and -hepta- 
oxy- and hfixaoxy-tetraaulphideB 
(Fkomm and McKee), A., i, 991. 

Dust-figures, modification of Kundt’a 
method of producing, by stationary 
waves (Bbhn and Geiger), A., ii, 99. 

Dyeing, theory of (Fibcher), A., ii, 759. 
theory of, experimental examina- 
tion of Gibbs’s theory of surface- 
concentration, regarded as the basis 
of adsorption, with an application 
to the (Lewis), A., ii, 357. 
explanatiou of (Felex-J OLIVET and 
Anbersen), a., ii, 1026. 

Dye bases, hydrosulphidtfs and thio- 
hydroa^phidea of ( Pelet- Jouvet and 
Grand}, A., i, 228. 

Dye salts, Wurater’s constitution of 
(WiLLSTATTER and Piccard), A., i, 
475,j (Kehrmann), a., i, 699. 

Dyet l^e Colouring matters. 

Dyruunie isomerism. See under Affinity, 
chemical. 

Dynroslnm, ultra-violet spark spectrum 
of, and some remarkable magnetic pro- 
pertiea of this element (Ubbain), A., 

ii, 446. 

Dysprosium chloride, oxide, nitrate, and 
sulphate (Uebain and Jantsch), A., 
ii, 239. 


X. 

XartAi, rare (Ebpmank and Wirtr), 
A., il 694. 


Earths, rare, anomaifeua magnetic m 
titfu of the plane of poiarisati„, , 
,tM(EUAS), A., il, 549. 
dispersion of magnetic roiatorv 
in the neig^hbourhopd of 
absorption in (Becquerfi^ * .} 
647. ■- ' 


aosorpLiou yrysiaig of 

and the changes they iiD(}ej.goi„ : 
magnetic field ,at the tempemtl 
of liquefaction and soliditjcatio. 
hydrogen (Becqgerel and 
A,, ii, 838. ' ■ ); 

abnormal mobility of the ions of 
(Roux), A., ii, 149. 
scheme for the separation of ,1 
(James), A., ii, 498. 

Earths, rare, bromates (J * .. 
190. 


complex molybdates (Barbiru!) { 
ii, 595. ’ * ' 

sulphides (Biltz), A., ii, 1037 
See also Cerium metals and yitrium 
earths. 

Earth-worm, chemical processes in }}« 
(Lesser), A., ii, 309. 
enzymes in the (Lesser and Tasche?- 
berg), A., ii, 309. 

Eberhardt’s acid. See n-Nonadeea- 
methyleuediearhoxylic acid. 

Eogonine, e-stimation of, in Java ceea 
(DE Jokg), a., ii, 239. 

Echinodeim eggs. See under 

Eclampsia, lactic acid in 
BCHATE), A., ii, 122; (Doxath), A 
ii, 213. 

Eel’s serum, comparison of the h*mo- 
ly tic and toxic action of, on the marmot 
(Camus and Glev), A,, ii, 215. 

Egg-albumin, crystalline (Willcock), 
A., i, 485. 

complete hydrolytic decomposition of, 
at 180° (Latham), A., i, 709. 
influence of electrolytes on thetoag 
Illation temperature of (Ostwalb), 
A., i, 375. 

the production in viw and wwh’aof 
precipitins for, by means of antigens 
of a chemically definite uatui? 
(Mayer and Schaifter), A., ii, 
868 . 

EggSi cholesterol, pentose, and purines of 
(Mendel and Leaven ivokhi), A., 
ii, 207. 

cchinoderm, oxidation processes ra 
(Warburg), A., ii, 963. 
sea-urehins’, relation between upei® 
liquefaction and cytoiyeis in (l 

Knaffl-Lenz), A., ii, 619. 

'ementary analysis saa 
of nitrogen in various 
A., ii, 810- 


£gg-BhallF, el 

doatributicin 

(Bochtau), 
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of S(fyUium stellare, the 
cleavage products' of tho (Feegl), A,*.; 
ii, 609. ^ ' • : 

j-tfff.yolk, spectroscopic^ properties oi 
®^(Lb:win, MiETHE,:‘and Stkngrr), 
A.,ii,1054. 

n monoaraiuodiphosphatide in (Mac- 

LjsAN), a., iij 963. 

the proteins of (Pummkr), T,, 1500 ; 

P.> 190. 

of Sqiuihts ctca/Uhias, a globulin from 
(Alsbekg and Clark), A., ii, 963. 

f/./ricyctoEksaatalol (Semmler), A., i, 

Elaeomargaric acid, constitution of, ana 
its anilide and esters (Kametaka), 
A.,i, 860. 

Elasticity, torsional, of liquids (Laurr 
and Tammann), A., ii, 66/. 

Electrochemistry 
Electrochemistry of light (Bancroft), 
A., ii, 448, 549, 788. 

Accumulator, light (Goldschmidt), 
A., ii, 924. 

iron-nickel peroxide, reactions in 
the (Foersteb), A., ii, 558. 
Jungner-Edison, nickel oxide elec- 
trode in the (Zedner), A., ii, 
12 . 

Cells, cadmium chloride (v, Biron), 
A., ii, 145. 

alkali cadmium chloride (v. Biron 
and Aphanassieff), A., ii, 249. 
concentration (v. Biron), A., ii, 
146. 

amalgam concentration, chemical, 
and Daniel], constnictcd with 
solid electrolytes (Kata yam a), 
A., ii, 146. 

iodine concentration, E. M.F. of, 
in water and alcohol (Laurie), 
A., ii, 1007. 

with fused electrolytes, thermo- 
dynamics of (Lorenz and Fox), 
A., ii, 656. 

galvanic, coagulation of colloidal 
solutions in (Biltz), A., ii, 822. 
hydrogen peroxide * (Ha^^N-ES and 
Shearer), A., ii, 344. 
liquid, thermodynamics of (Hender- 
son), A., ii, 655. 

with solid substances, thermo- 
, dynamics of (Lorenz and Kata- 
yama), a., ii, 249. 
voltaic, of the Daniell type, new 
primary (Strachan), A., ii, 801. 
Electricity, conduction of, by metals 
and amalgams (Kinsky), A., ii, 
764. 

Electrical conductivity, a peculiar 
type of (Bapeker and Pauli ; 
Badekek), a., ii, 654. 


Electrochemistry : — , 

Electrical conductivity, diffuaion .con- 
sents, and viscosi^, relation be- 
tween (Pjssarjewskt and Karp), 
A., ii, 666, 

and ionisation of acids, bases, and 
salts in aqueous solutions at high 
temperatures (Noyes, Melchkk, - 
Cooper, Eastman, and Kato), 
a., ii, 347. 

and temperature, relation Between 
(Rasch and Hinhiciisen), A., ii, 

149. 

and viscosity (Arndt), A., ii, 87 ; 

(Lemcke), A., ii, 251. 
an^ viscosity of aqueous solutidns 
(Green), T., 2023, 2049 ; P., 
and viscosity of solutions of certain’^ 
salts in water, methyl alcohol, 
ethyl alcohol, acetone, and in 
binary mixtures of these solvents 
(Jones and Veazey), A., ii, 259, 
260. 

in mixtures of acid or base and 
water (Boizard), A., ii, 251, 346. 
in systems containing zinc sulphate, 
ammonia, and water (Shuma- 
koff), A., ii, 457. 
of alloys and their temperature co- 
efficients (Guertler), A., ii, 557 ; 
(Rudolfi), A., ii, 923. 
of gaseous mixtures at the moment 
of explosion (de Muynck), A., ii, 
345. 

of fused salts (Arndt and Gessler), 
A., ii, 923. 

Electric arc between metal electrodes 
(Cady and Arnold), A., ii, 10. 
difference of potential in the, pro- 
duced by a continuous current 
between metallic electrodes 
(Guye and Zebrikoff), A., ii, 

150. 

alternating, stability of the, and 
difference of potential between 
metals (Guye and Bron), A., 
ii, 561. 

stability of the ; a function of the 
atomic weight of the metallic 
electrodes (Guye and Bros), 
A., ii, 755, 

high tension, experimental invea^- 
gatiou of the (Brion), A., ii, 10. 

Electric conductor, incandescent, 
action of an, on the surrounding 
gas (Cguriot and Mednier), A., ii, 
11 . 

Electric currents, alternating, electro- 
lytic rectification of (Schulze), A., 
ii, 658. 

Current passivity, alternating, si^G- 
cation of so-called (LOb), A., ih 13. 
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ElEOTEOCHEJ^IBTBY t El*BCTRpCHEMISTRT ; — 

Corrent-potratial onrve^; of Eleotfoehomwal eq,ui valent aud . 

^the velocity of iouic read^o^ on ^ . vilaatnre 
' ^he (Ettoken),: A., ii, 1008. ' i WEBER^A.,lr,'^2. 

Arct^'discliarge, products of, in liquid eqnivalenWtteooftieiuicro-bal * 
Argon (Fi'sohbe and lLiovici),fA., for tho (JSfcrmui^tion of fft 

iii 1034. ‘ ^ ^ and Evans), T., 1442 ; 

Arc light, action of, on gases (v, Eleotro-opldcal properties’ of’ ]i '• 
v Tbaubenberg), a., ii, 1012. mixtures (CHAuniEa), A., ii 

Electric diecharge, is the fixation of Dielectric constant' and’ r,W' , 
atmospheric nitrogen in the, to be constitution, relation bet 

regarded as a purely thermal effect? (Stewart), T., 1059 ; p 

(Brion), A., ii, 561. and solvent power (Wat ’dex) a- 

from a glowing lime cathode in 169. ' ’ 

mercury vapour, spectrum of the and ionising power of soh 

(Horton), A., ii, 745. » relation between the (iicS 

in monatomic gases (Sopnv and A., ii, 657. 

Mackenzie), A., ii, 151. of gases at high pressiire.s (Tavc \ 

explosive, invisible radiations from A., ii, 558. ‘ 

the (Schincaglia), A., ii, 796. apparatus for determining tie 

silent, influence of, on explosive organic liquids (StewahtI V* 

gaseousTnixtnres(FASSBENDER), 1062; P.,124. ’ 

A.,ii, 661. Super- tension, explanation of [Kr 

does the law of the action of mass fler), A., ii, 558, 1008 ■ f>rT r tni.T 

hold for the ? (Le Blanc, and A. , ii, 802. ’ '> 

Davies), A., ii, 6.53; (Pohl; Anions, mobilities of isomeric hw 

Le Blanc), A., ii, 819. and Erler), A., ii, 21. * ^ ^ 

Point discharge through hydrogen Anodes, electrolytic, classifieatio]i of 

containing oxygen and nitrogen, the behaviour of (Schulze), A ii, 

changes of pressure which accom- 350. ’ ’ ^ 

pany (Chatiock and Tyndall), Anodic polarisation, anomalous by 
A., ii, 652. nitric acid (Schellhaass), A.’ i 

Spark discharge, action of, on gases 249. ^ 

(V. Traubenberg), A., ii, 1012. Cathode, Wehuelt, in high vacua 

products of, in liquid argon (Fischer (Soddy) A., ii, 81; (WEHmr) 

and Iliovici), A., ii, 1034. A., ii, 147 ; (Lilienpeld), A., ii! 

Electric osmosis (Frazer and 248. > ’ ^ 

; Holmes), A., ii, 1019. Cathode potential fall in sonic iw 

Hectrical resistance and expansion pouud gases (Gehlhoff), A., ii 

of metals, relation between the 11. ’ ’ 

(BroNieWski), a., ii, 147. Cathodic volatilisation in attenuated 

Electrical transport of inorganic col- gases (Kohlschutter and Goin- 

loids (Mayer and Salles), A., ii, schmidt), A,, ii, 457; (Fischer 

458, and Haunel), A., ii, 653, ko, 925 ; 

Glow, stratified positive, e.xperimental (Kohlschutter), A,, ii, 799, 800, 

- investigation of the (Holm), A., ii, 925 ; (Walter), A., ii, bs. 

^§9. Electrodes, electrolytic depositions on 

Electrification, laws of contact, and inclined (Goldschmidt), A., ii, 

Bose’s phenomenon (Guillaume), 536. 

A., ii, 753 ; (Perrin), A., ii, alkali (Muller and A llemaxdet), 

. 754. A., ii, 146. 

*Eqailibnam between metals and aolu- aluminium, gas generated fromfi". 

tions of metallic salts (Bose), A., Hrnscu and Soddy), A., ii, 12; 

ii, 569. (v. HiRsen), A., ii, 92.5. 

2Au (metal) -f Au* * *1=^*3 Au' (Bose), binary, and electrochemical adsorp- 

A., ii, 264. tion (Michaelis), A., ii, 655. 

Electrooapillary measurements by the bromine or chlorine, for u^e at higb 

method of large drops (Gouy), A,, temperatures (Lorenz and roi), 

ii, 654. A.,ii, 666^ , 

Eleetrochemiearadsurption and binaiT l^liaviour or calcium and sodm». 

^electrodes (Michaelis), A., it amalgams as, in solutions or 

655. ^ neutral salts (Byebs), A, u, 92fi. 
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ItECTBOCHBMISTEY 

ElectMdeg, hydrogen, poteiiMal of, 
in acid a|id Alkaline sblutipn^ ' 
(SGHjnoT 'and Finqee), A;/ J 
.S02. 

anomaloud behaYionr of, in 8olti> 
tions of lead salts (Dyne AM , 
andALLMAND), T., 424; P., 14. 
metal/ electric ^atc between (Caey' 
and Arnold), A,, ii, 10. 
nickel oxide, in the Jungner- Edison 
accumulator (Zedster), A., ii, 12. 
nickel peroxide (Foersteu), A., ii, 
146, 147. 

nitric oxide (Grassi), A., ii, 801. 

Electrode potential in liquid ammonia 
{Johnson and Wilsmore), A., ii, 

m. 

Electrode potentials, measurement of 
(Kistiakowsky), A., ii, 249. 

Electrolysis, reversed (Tukrentink), 
A., ii, 804. 

of chlorides (Beooeet), A., ii, 491. 
of hot porcelain, validity of Fara- 
^ day's law in the (Haber, Uieff, 
and Vogt), A., ii, 254. 

Electrolyte, calculation of the disso- 
ciation of an (Lewis), A., ii, 657. 

Electrolytes, conductivity and ion- 
isation of, in aqueous solutions, 
as conditioned by temperature, 
dilution, and hydrolysis (Jones 
and Jacobsen), A., ii, 1011. 
limiting conductivity of some, in 
ethyl alcohol (Dutoit and Rappe- 
port). A., ii, 924. 

variation of the degree of dissocia- 
tion of, with temperature (0 am- 
PETTi), A., ii, 1010. 
diffusion of, in aqueous solution 
(Vanzetti), a., ii, 88. 
diffusion of, in aqueous solutions and 
in gelatin (Vanzetti), A., ii, 20. 
action of, on colloidal silver solutions 
(Woudstra), A., ii, 160; (Lotter- 
MOSER), A., ii, 365. 
amphoteric (Holmberg), A., ii, 560. 
solid, and their decomposition by a 
current and their electromotive 
properties in galvanic chains 
(Haber, Beutner, and Bir- 
stein), a., ii, 802. 
strong (Gumming), A., ii, 253. 
anomaly of the strong univalent 
(Katatama), a., ii, 926. 
undissociated, reactivity of (Weg- 

so^idee), a., ii, 265. 

weak, with negative heat of disso- 
ciation, effect of concentration 
on the temperature of maxi- 
mum electrolytic conductivity of 
("Wegblius), a., ii, 801. 


J^EOTEOCEfEMISTRT 

. Electrolytic analysis. See untler 
Analysis. ' ’ ’ ^ 

Electrolytic chlorination. SeP Uhlori- 
nation. , 

iSeetrolytio condixotioii,''exatniiiation 
-of the conception of hydrogen ions 
in (Lapworth), T.,‘2187 ; P., 276. 
Electrolytic conductivity of - weak 
electrolytes with negative hi^t 
of dissociation, effect of concen- 
tration on the temperature of 
maximum (Wegelius), A., ii, 8<)1, 
of colloidal solutions, influenco of 
radium on the (Ziobicki), A., ii, 
451, 

Electrolytic decomposition of diclrh-.^, 
oxylic organic acids (Yanzetxi), 
A., i, 939. 

Electoolytio depositions on inclined 
electrodes (Goldschmidt), A,, ii,53d. 
Electrolytic dissociation of the poly- 
iodides of the alkali metals and 
ammonium radicles (Dawson and 
Jackson), P,, 2063 ; P., 213. 
Electrolytic preparation of alkali 
chlorates and perchlorates (Oou- 
leru), a., ii, 689. 

Electro* syntheses (Losanitsoh), A.j 
i, 846, 866 ; ii, 32. , 

Electromotive force of iodine con- 
centration cells in water and 
alcohol (Laurie), A., ii, 10C(7.' ^ 
of liquid chains, variation of, by 
polarisation of interposed dia- 
phragms (Girard), A.,^i, 456. 
Electromotive forces, thermodynamio^ 
calculation of (Halla), A., ii, 755. ' 
Photo-electric sensitiveness and fluor- 
escence of organic substances (Stark 
and Steubing), A., if, 746. 

Electron, the, as an clement (Ramsay), 
T., 774 ; P., 87. ^ 

charge of the, ^nd size of molecules 
(Perrin), ii, 927. 

Electrons, emission of, by heaWl 
metallic oxides (Jentzscb^^ A., 
ii, 652. 

positive (Becquerel), A., ii, 751 ; 
(Bestelmeyer), A., ii, 799. 
Electron, theory and optical properties 
(Erfle), A,, ii, 77. 
and valency (Stark), A., ii, 138 ; 
(Kaupfmann), a., ii, 478. 
Ionisation, part played by, in certain 
chemical reactions (Oechsneh de 
Coninck), a., ii, 804. 
and conductivity of acids, bases, 
and salts in aqueous solutions at 
high temperatures (Notes, Mbl- 
CHER, Cooper, Eastman, ,and 
Kato), a., ii, 347. ■ ‘ : v; 
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Eleqtroohkmistry : — 
lOBisation conducdiyity of eleotr^- 
.lytes in aqaeofos solutions as 
conditioned by tetnperatnre, diln- 
' tion, and hydrolysis (Jones >and 
. Jacobson), A., ii, 1011. 
of gases Iw a-rays, and the hypd- 
thesis of initial recombination of 
the ions (Moulin), A,, ii, 921. 
of liquid dielectric media by radium 
rays (Jaff^), A., ii, 148. 
secondaiy, quality of, due to /S-niys 
(Bragg and Madsen), A., ii, 
921. 

Ionisation constants, secondary, of 
; dibasic acids, determination of the 
' (McCoy), A., ii, 466 ; (Chandler), 
A., iv467 ; (Wegscheider), A., ii, 
1009. 

Ionisation phenomena, influence of 
pressure on, produced in gases 
by X-rays (RoTHit), A., ii, 1007. 
produced by snow (Costanzo and 
Negro), A., ii, 551. 

Ionic concentrations, calculation of, 
from measurements of potential in 
concentration cells (Lewis'), A., ii, 
657. 

Ionic experiments on metals in liquid 
ammonia (Kraus), A., ii, 835. 

Ionic mobility, elucidation of the con- 
nexion. between, and the fluidity | 
of the solution (Green), T., 2049 ; 
P., 187. 

and temperature coefficient, relation 
between (Rasch and Hinrich- 
. rkn), a., ii, 148. 

abnormal, of some rare earths 
(Roux), A., ii, 149. 

Ionic mobilities in water, temperature- 
coefficients of, as a function of the 
mobilities (Kohlrausch), A. , ii, 
264. 

Ionic reactions, influence of the 
Telocity of, on the current-potential 
ourve (Euckkn), A., ii, 1008. 

IdcSc volume and viscosity (Getman), 
A., ii, 931. 

Ionising power and dielectric power 
of solvents, relation between the 
(McCot), a., ii, 657. 

Ionising solvent, antimony trichloride 
as (Klemensiewicz), A., ii, 1043. 
!||on8, genesis of, by collision of posilive 
and negative ions in a gas (Gill 
and Pidduck), A., ii, 798. 
emitted by hot substances, speciflc 
charge of (Richardson), A., ii, 
1009. 

experiments to ascertain the molecu* 
lar complexity of (Chattock and 

Tyndali), a., ii, 652. 


Eleotboohemistry 
Ions, ‘determiuBtion of the hvdr.v 
. of, by transTerencb. in 
-^on-6leotpolyt< 


ii, ioo9:r 


P>^e8eiiceZ 

determination* of the hydration 
from measurements of e|w ■ 
motive forces (Lewis) a 
805. 

migration of, in heterogeneoua 
terns (Spiro and Hexdebso\*\ f 
ii, 804. « 

gaseous, diffusion of (Salles) A ii 

meteliio action of. on the f,,.. 

heart (Gautrelet), A., ii 
negative, emission of, by ' lmL 
metals and by heated 
oxide (Deininger), A., ii 
Potential of a hydrogen elertiode b 

:nd")!T.t8or''““" 

Potentials, discharge, of the ions 
solutions of alkali alkyloxides (Car. 
KARA and Bringhen’ti) a 
755. 


Potential differences at the contact of 
two electrolytes; Nernsts theorv 
(Guyot), a., ii, 6.'>6. 
contact, determined by means 
null solutions (Smith and Mossi 
A.,ii, 343. ' 

and the stability of the altematbe 
arc between nmtals (Glwe and 
Bron), a., ii, 561, 

Potential series, aluminium in the 
(v^^N Deventer and vanLummeiJ. 
A. , ii, 12, 558 ; (van Laar) A ii’ 
248, 558. 

Transference numbers, improved ap- 
paratus for the measurement of, in 
solutions of the halogen acids and 
their salts (Washburn), A., ii, 805. 

Voltameter, a lecture (Pitoni), A,,ii, 
657. 


copper, anomalous behaviour of the 
(Meyer), A., ii, 803. 
electrolytic gas (Lehfeldt), A., ii, 
559. 

Micro-voltameter, silver (Bose and 
Conrat), a., ii, 250. 

Element, new conception of the (Mieli), 
A., ii, 478. 

supposed formation of new (Jovit- 
schitsch), A,, i, 118. 

Elements, new, in thorianite (Evans), 
T., 666 ; P., 60; {Ogav\>), A.,ii, 

962, 953. , . wA c 

evolution and devolution of the (A. t. 

and A. E. Jessup), A., ii, S6. 
atomic weights of the (Wilde)} 

ii, 1027. ‘ 
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ElemenU, certain relations between the 
atomic weights 6f the 

A.,ii,9r- ^ 

periodicity, weight, and valency of 
the ("WooDiwiss), A., ii, 368. 
and compounds, wave-length tables of 
the spectra of the (British Associa- 
tion Beports), a., ii, 334. 
potential energy of the (Rankin), 
A.,'ii, 680. 

specific heat of the, between' the tem- 
perature of liquid air and room 
temperature (Noedmeter), A., ii, 
353. 

energy of the (Beketoef), A., ii, 478. 
action of iodine on some, in vacuum 
(G-uichaed), a., ii, 31. 

^olid, ^eoific heat of, and Dulong 
' and Betit's law (Wigand), A., ii, 
13 ; (Roeland), a., ii, 459 ; 
(Richaez), a., ii, 562, 659. 
uon-metallic, valency and specific 
gravity of (WooDivviss), A., ii, 
574. 

* See also Metalloids, 
phosphorescent, and me ta- elements of 
Sir W. Crookes, nature of the 
(Urbain), A., ii, 108. 

Elemicitt and tsoElemicin, constitution 
of (Semmlee), a., i, 558, 664. 
from elerai oil (Semmlee), A., i, 557. 

Ellagic acid, preparation and constitu- 
tion of (Hkrzig, Polar, and v. 
BflONNEcr), a., i, 546. 

EmisBion spectra. See under Photo- 
chemistry. 

Emodin {tnhydro3!^-2-ineihyl-^:lQ’ 
anihraquinone) from Frangula from 
aloes, tximethyl ethers of (Oesterle 
and Tisza), A., i, 360. 

Emodina, constitution of the (Oesterle 
and Tisza), A., i, 905. 

Emodinanthranol (Hesse), A., i, 439. 

Emphloin from the kin os of the 
Eucalyptus (Smith), A., ii, 886. 

EmuUin, hydrolysis of amygdalin. by 
(Auld), T., 1251, 1276 ; P., 97, 181 ; 
(Rosenthaleb), a., i, 197, 817; 
(Feist), A., i, 437, 903. 
enzymes of (H. E. and E. F. Aem- 
STRONG and Horton), A. , i, 745. 

Euargite from Servia (Stevakovi6), 
A.,ii, 396. 

4:5-Eiidoxy-2-oxy-4;5*diphenyl-l- 
methyl- and -liS-dimethyl-tetra- 
bydroglyozalines. See 4:5-Diphenyi- 
1-inefhyl- and -l:3-dimetbyl-glyoxal- 
ones. 

Endoxypyrrodiazoleg. See 4;5-Oxy- 
l;2:5-030triazoles. 

Energy. See under Affinity, chemical. 

Eno-abtura. See Perilla, oil of. 


Rliolic and ketenie cpmpouxids, be- 
haviour of, with diaeo-compoimds 
. (Tingle and Williams), A., i, 
126. 

tertiary amines as lea^nts ' for dis- 
tinguishing between- (Michael and 
Smith), A., i, 943. 

the ammonia reaction for distiii- 

S iishing between (Michael and 
ibbert). A., i, 78. 

acetyl chloride and acetic anhydride 
as reagents for distinguishing be- 
tween (Michael and Murphy), 
A., i, 949. 

Enstatite-aagite in diabase from Tas- 
mania (Osann), A., ii, 48. 

Entrdly, the law of, and ateveoisomeriara 
(Michael), A., ii, 137. 
variation of, in monovariant systems 
(Matignon), a., ii, 466. 

Enzymatic processes, action of poisons 
on (Santesson), A., ii, 1061. 

Enzyme, alcoholic, of yeast-juice (Hae- 
DEN and Young), A., i, 590. 
hydrolytic, in the resting seeds of 
some Gramineae (Tanaka), A., i, 
489. 

Enzyme action. See under Affinity, 
chemical. 

Enzymes, studies on (Sorensen), A., 
i, 115 ; (Sorensen and Jessen- 
Hansen), A-, ii, 234. 
and antiferments (Jacoby), A., i, 236; 
ii, 743. 

of the earth-worm (Lesser and 
Taschenbeeg), A., ii, 309. 
of emulsin (H. E. and E. F.' ^bm- 
sTKONCr and Horton), A., i, 74^' 
of gastric and pancreatic jqioes, action 
of, on vegetable proteins (Stittzee 
and Meeres), A., ii, 404. 
of nuclein metabolism (Schitten- 
helm), A., ii, 960. 

adsorption of (MiCHAELis and Ehren- 
reich), a., i, 587 ; (Michaelis), 
A., i, 745. 

influence of colloids on (PincUSItohn), 
A., ii, 308. _ 

catalytic reactions induced by ( Acree), 
A.,ii, 1022. 

catalytic and hydrolytic, acting dur- 
ing the ripening of fruit (Tal- 
LARico), A., ii, 724. 
action in the dark of fluorescent: 
substances on, and its reversibility 
(Kudo and Jodlbauer), A., ii, 
867. 

de-amidising, of fungi (Pringsheim), 
A.,ii, 773.^ 

diastatic, action of manganese and 
iron snlphates on (Gigon and 
Rosenberg), A,, ii, 870. 
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Siucymes, diastatic, new mettrod for 
^imating (WoBitoMtTH), £u. ii, 
’'’ 444 , ‘ ' 

d^estiTB, in^tience ;bf^. certain food^f^ 
adjuncts on the action of (Togami)^'’ 
513- 

nitrate'redncin^ in gree^ plants'^ 
(Irving and HANKiNS0N),A.,ii,218,' 
oxidising, amount of nitrogen in^ 
(Back), A., i, 238. ^ .4 ' 

peptic and tryptic, colorimetric 
method applicable to both (Roaf), 
A., ii, 743. 

peptolytic, in germinating and uil< 
germinated seeds of various plants 
(ABDERHALDENandDAMMHAnN), 
A., ii, 1065. • 

in the stomach contents (Abder- 
HALDEN and Medigreceanu), 
A., ii, 1049. 

reducing, are there, in the animal 
body ? (Hefftek), A., ii, 1054. 
ice also Co-enzyme. 

les. See also : — 

Amidase. 

Amylase. 

Catalase. 

Chymosin. 

Ijiastase. 

.Emu] sin. 

Erepsin. 

Glyoxylase. 

Hydrogenase. 

Invertase. 

Laccase. 

Leucoprotease. 

lajAse. 

S^altase. 

Oxydases. 

Pepsin, 

Peroxydases. 

Phaseolunatase. 

Philothion. 

Phyta^. 

Proteih-ferment. 

Ptyalin. 

B^t^tase. 

Rennet. 

Rennin. 

'Rypsin. 

Ibryptase. 

IV^rosinase. 

Zymase. 

Sphednne and ^-Ephedrine'(ScuMiDT), 
A., i. 452. 

a case of asymmetry due to dissimilar 
halves (Emdx), A., i, 203. 
Epiehlorohydrin, condensation of, with 

t henok (Bovn and Marlr), T., 

38 ; P,, 92. 

cyanate, deHratives of (Patkrn 6 and 
CrNOOLANi), :A,, i, 308. 


Epin^phiine. .,;,See Ad^aline. 
Eqniatioii of een&ti^i for metals • , 
w'.idotion .{GRi5r%l8^^ A., ii* 

, (Thiesbn), ilj, 659, 808. ' i 
Eqciubhium ^ ^ . 

Phase, rule, Gibbs’;, deduetit^T,' , 
(Muller), A., ii, 466. ^ 

EquiUbriEan of two substances ? 
mixed binary? solvent (Voi.eb!* 
SRY), A.,ii, 934. 

“A*!Tf!?4,T2'"“ 

in quaternary s^tenu (Schs*,,, 
makers), A,, ii, 671, 935 ' 
the system, water, and soai,„ 
barium, and copper chloS 
(SCHREIHEMAKEHS audHEBAl^ 
■ A.,ii, 1020. 

Phases influence of slow dissodatl 
on the equihbnum between 
Rossem), A., ii, 361. ' * 

Equilibrium, chemical. See nnj 
Affinity, chemical, “* 

Erbium sal ts, variations of the absonitk, 
bands of, in a magnetic field 
quekel), a., ii, 78. 

Erbium and holminm, separation of 
(Hofmann and Burger), A ii igg 
Erepain (IUubitscuek), a., ii, 517, ' 
Ergosterol and its esters (Tanret),' A 
i, 637. ’ '' 

Ergosteryl esters, liquid crystals of 
(Gaubkrt), a., i, 882. 

Ergot, conatitneiUs of (Kraft), A. i 
203 ; (Barger' and DaleI^’a ’]’ 
204. 

Ergotoxine {hydrocrgotininc) (Bargec 
and Dale), A., i, 204. 
sulphate, crystalline {Ki’Aft), A., i 
203. 

Erucyl alcohol and its dibromide (Wjll- 
STA-fTER and Mayek), A., i, 383. 
Erytaurin from the common ceiitmT 
(H£rissey and Bourdikr), A., f. 
903. 

r-Erythric acid, synthesis of, aod its 
hydrazide and biuciue salt (LESPiEjr}, 
A., i, 4, 

<i^-Erythric acid and its phenylhydraztde 
(Nef), A., i, 7. 

Erythrit (Wallagh), A., i, 432. 
f-Rrythritol, synthesis of (Lespieau), 
A., i, 4. 

a-Erythrodeztrin (Tanak^Ii), A., i,490, 
(if-£rythrolactond and its dibenzoyl de- 
rivative (Nef), a., i, 7. 

EryHironic acid. See Eiytliric acid 
Erythtoiin silver, blue (Luppo-Cbaiikk), 
A., i, 669. 

“ Xrythroiiite,” estimation of organiy 
ally-oombined chlorine and iodine la 

(J&AN), A., ii, 12^ 
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ferine {phy 80 stigm.in£)y action o^. on 
nerve-endings ' and . 

A., U) 966. ; -i, « 

^ter, Ci 2 Hi 8 C^> roe aodinm deriya^ 
live of metByl m^hylcyclopentan-4- ‘ 
one-3-carboxyUte. and' ethyl hromo- 
acetate (BlanO)* A., i, 20. , - ” 

ster anhydrides, nimple, of saturated 
dibasic acids (Mol)^ A., i, 76. 
istar catalysis (Fitzgerald and Lap- 
worth), T., 216S r P., 274. 

^ ter hydrolysis (LAPWOR'iiiJ^, P., 152. 
Isterifloation, theories of (Lapworth), 
P., 152; {Stieglitz; Agree), A., 
ii, 472. 

influence of catalytic agents in (Phelps 
and Tillotson), A., i, 756 ; (I. K. 
and M. A. Phelps and Eddy), A., 
♦i, 789, 790 ; (Phelps, Palmer, and 
Smillie), a., i, 790. 
of unaymmetrical di- and poly-basic 
acida (Wegscheideb and Gehring- 
er), a. , i, 792 ; (Wegsoheider, 
Wegscheider, V. Rubnov, and v. 
DAbbav), a., i, 793 ; (Weg- 
and Steatjch), A, , i, 


See under Affinity, 


SCHEIDSR 

794. 

velocity of, 
chemical, 

sterification constants of the normal 
fatty acids (SuDRORo ugh and Gittins), 
T., 210; P., 14. 

Iters, preparation of (Reychler), A. 

i, 119. 

formation of, by mass action of anions 
(HolmbergI, A., i, 387. 
formation and hydrolysis of (Fitz- 
gerald and Lapworth), P., 153. 
purification of (1. K. and M. A. 

Phelps and Eddy), A., i, 756. 
catalysis of, by acids (Stieglitz), A., 

ii, 167. 

action of a mixture of mercury di- 
alkyls and sodium on (Schorigin), 
A., i, 881. 

of amino-acids, distillation of, by 
means of the Geryk pump (Levene 
and YAi? Slyke), A., i, 508. 
of amino-a-hydroxy-acids, preparation 
of (Lzs Etabussements Poulenc 
pRfeREa & Ernest Fourneau), A. 
i, 937. 

of broininated fatty acids, action of 
magnesium on (Zbltner), A., i, 
243, 759 ; (Stoll^), A., i, 310. 
alkyl, halogen derivatives of (Merck). 
A., i, 419. 

aromatic, reduction of, in presence of 
nickel oxide (Ipatieff and Phiup- 
off), A., i, 342. 

See also Amino-alkyl esters, Imino- 
esters, and Ketonic eaters. 


Rptragole deriyatives (Dahfresne), A., 

/ V 19. ; , , 

methyUodohydrin (Dattfbesnb), A., 

i; 20. . ■ ' 

Ethane, thermal decomposition (Bone 
• and Coward), T., 1197 ; p!^;: 167. 
bistriazo-deTivative of (Forster, FebJrz, 
and Joshua), T., 1070: P., 

102. ' 

EUianedlcarbozylio acid. See Methyl- 
malonic acid and Succinic acid, i;; 
amino-. See Aspartic acid. 

Ethanolamines, aromatic, preparation of 
(Farbwebke vorm. Mkistee, LttciuB, 
& Bruning), A., i, 418. 

Ethenylamino-oxime, bromo-derivativ^ 
(Steinkopf and Gruhupp), A., i, 
966. 

a-nitro- (Steinkopf and Bohrmann), 
A,, i, 327. 

Ether. See Ethyl ether. 

Ether acids, wandering of alkyl groups 
dui’ing the distillation of (Pollak 
Feldscharek), a., i, 542. 

Ethers, formation of, from compounds 
of the benzoin type (Irvine and 
McNicoll), T., 1601 ; P., 191. 
new method of preparing some simple 
(van Hove), A., i, 827. 
aromatic or fatty primary, genei^ 
method for the preparation of 
(Hamonet), a. , i, 242 : (Reyohlee), 
A., i, 383. , . V 

aroma'tic, reduction of, in presence of 
nickel oxide (Ipatieff and Philip- 
off), A., i, 342. 

mixed alkyl aromatic, preparatiofi pf 
(Farbenfabrikenvoem. F. Bayer 
& Co.), a., i, 263. 

of the higher alcohols, preparation of 
(Schkoeter and Sondag), A.,-i, 
497. 

See also Acetals. 

Ethotolusafranone hydrochloride (Farr- 

WERKE VORM. MEISTER, LtJOIUSi^ ib 

Bruning), A,, i, 225. 

Ethoxide, lead, formation of (PEjIkiN), 
P., 179. 

Ethoxyacetylphosphamic acid, iZ^Taromo-, 
ethyl ester (Steinkopf and Geunupp), 
A.,i, 962. 

3-Ethoxyaniline, 2:6-(fmitro- (Blanks- 
ma), a., i, 158. 

p-Ethoxybenzaldehyde and its azine, 
oxime, and condensation product with 
benzidine, and 2- and jB-bromo-, 2- 
cMoro-, and j8-hydroxy- and their de- 
rivatives (Gattermann), a., i, 31. 

Ethozybenzene. See Pheuetole. ^ 
p-Ethoxybenzeneazosalieylie add Imd 
its aeetyl derivative (Gbandmougin 
andGtriSAN), A., i, 927. 
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j^-Etboxybenioic acid, m amino , ure- 
Itjiano of (Ak^sn-Oesellscihaft 
FUR ANILDf-FABBIKATIOir^'' A, , j, 
339. ^ <3 ’ ‘ - 

jS-bromo- (Gattbrma:^), A„ i, 32. ^ 

i^-Ethozybe^Udeneamino-a-al^loin- ^ 
nai&io acids, eaters, and their liquid, 
crystals (Vorlander and Kasten), 
A., 1,641. s 

jS.EtliDzybatane, a-chloro- {ethylene 
glycol-chlorohydrin ether) (KovBEif ajxd 
‘ FChrer), a., i, 73. 

/3'Ethbzycrotonio acid, 7 - chlbro a- cyano , 
ethyl ester (Benart), A., i, 600. 
4*Ethoxy-2:6- and -8:5-dimethylbenZ' 

- aldehydes (Gattermann), A., i, 

33. 

5- Ethoxy - 1 : 1 -dimethy Iq/c/ohexane ( 5 ■ 

ethoxy -1 ’,\‘di7ncthylk€xahydrobenzene)t 
S-hydimy-, and the action of hydrogen 
bromide on (Crossley and Kenouf), 

T., 642. 

^^ith piatinous chloride (Hofmann and 
Y. Narbtjtt), a., 1, 520. 

3 'Ethoxy diphenylamine, 2 : 6 -d m it ro - 

(Blank sma), A., i, 158. ' 
d-EthoxyethylWzene, ^-chloro- (Hou- 
Aen and Fuhrer), A., i, 74. 

1- a-Ethoxyethylnaphthalene, 3-chloro- 
(Houren and Fuhrer), A., i, 74. 

Ethoxyethyltheophylb'ne (Schwabe), , 
A., i, 45. 

6- Ethoiy-2-ethylthiol-4'inethylpyrimid- 
ine (Johns), A., i, 917. 

6-Ethoxy-2-ethylthlolpyrimidlne-5-earb- 
oxylamide (W heeler and Johns), 

A., i, 839. 

/B-Ethoxyv>oheptane, iso- a-chloro- (Hou- 
BEN and Fuhrer), A., i, 74. 
jS Ethoxyisohexane, o-chloro- (Houben 
and Fuhrer), A., i, 73. 

2- Ethoxyladene, 3 -cyano-, fomation of 
(Moore and Thorpe), T., 177 ; P., 

13. 

3- Ethoxy methylaniline, 2 : 6 - dmitro- 

(Blanksma), a., i, 158. 

ii-Ethoxy-jS'Biethylci&Damic acid 

(Schroeter and Buuhholz), A,, i, 
170. 

Ethozymethylc^c/ohezene (Zelinsky 
and Gorsky), A,, i, 620. 
S-Ethozj-l-methylindole sodium sul- 
phite (Hikseerg), a., i, 453. 
5-£tt<»ty-l-methyloxindole and its 
ni^itisoaiDine (Hinsberg), A., i, 
453. 

Etlwzy-l-^phthaldehydes, 2 - and 4-, 
Jbd their azines (Gattermann), A., 
hZZ. 

p-EthoxyphenyldiacetonitrlleCv. Meyjer 
and SchttmaChbr), A,, i, 910. 


6 -Ethoxy-l-pheayl-8 -methylpvriijM 

4-ammn-, , 

acyU4cnva4#i*-*|J^^EBWERKE vo^ 


• . MmsTEB, Ld€fixr|, .& Bruning)/^^ 

e^Ethoxy-2-ph«iyIpyrimidiiie, 4 v,. 

oxy- (P inner), A., VIOI 8 . 
Ethoxyphenyl-. See also Phenetvl 
a-Ethoxypropylheaaene, 7 'chloro 
BEN and FCHEiER), a!, i, 74 ™ 

a-Ethoxystyreiie(TtPFENEAu)*A ; 
S-Etlioxy-AK'Mrtrihydrooarba,,;; ’ 

.(Borschb, WrrxE, and Boi RprA . 
366. 


A^i’ (GfAmEMS}; 

a-EthoxytiitMol^e-attlphoaio aabyjrti, 

(V. Liebig and Herb), A., i, 450 
Ethyl alcohol, preparation ’ of ^0-, 
substances containing 
(Koerner), a., i, 955, 
absolute, preparation of, and reirwim 
indices of mixtures of. with water 
(Andrews), A., Li, 333. 
and water^ index of refraction of 
mixtures of (Doeoschewsky and 
DvoRSCHANTSCHIK), a., ii 241' 
(Andrews), A., ii, 333. ’ 

electrical conductivity of mixtures of 
with water (Doroscbewsky aod 
Koschdestvensky), a., ii, 800. 
and its mixtures with water, specific 
heat of (Doroscbewsky and Ea- 
kowsky), a., ii, 807. 
changes of specific heat of, dissolved 
in liquid hydrocarbons {SnEEDe], 
A., ii, 460, 


viscosity of (Gaiilard), A., i, 73, 
tables for converting percentages of, 
by volume into percentages by 
weight (Blondeau), a., ii, 738. 
oxidation of, by a contact process 
(Orloff), a., i, 306. 
and w-ater, composition of the vapour 
from mixtures of (Masing), A,, i, 
751. 

action of, on the heat relationships of 
the animal organisms (HAREACKand 
Laible), a., ii, 404. 
effect of, on digestion (Zitowitsch), 
A., ii, 404. 

tolerance to (Peingsheik), A., ii, 767. 
detection and estimation of small 
.quantities of benzene in (Holm 
and Winterfeld), A, ii, 435. 
indirect estimation of, by refraclion 
(Frank), A., ii, 637. 
estimation of, in conceu tinted ethyl 
nitrite (Pearson), A., ii, 436. 
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Ethyl 



Ethyl preparation i 

r (SvfABTs)/' A., i;v7^: • ' -4;; 1 

Ktiiyl cuprocyanide (GrUiLUBMAED), A., 
i, 720. ' O ^ ^ 

cyanide," preparation of (AtoEit), A., 
i, 81. ■ 

Sthyl ether, raeasoroment of the ratio 
ofMho two sprcifie heats of, with 
the help r<^ Knndt's dust figures 
(OOrs^oVA., ii, 153. 
action 6f 'bromine on (Mauguin), A., 

. . It 

contact oxidation of (Orloff), A., i, 
753. _ 

anaesthesia, efiFect of, on nitrogen 
excretion (Hawk), A., ii, 410. 
thyl nitrite, estimation of alcohol in 
concentrated fPKARSOx), A., ii, 436. 
phosphite-platochloride, 'compound 
formed by the addition of ammonia 
to (Hertt and Davis), A., i, 598. 
oriAosilicate, action of Grignard re* 
agents on (Khotinsky and Seee- 
genkoff), a., i, 1032. 
sodium thiosulphate, action of alkalis 
on (OuTMANir), A, i, 497. 

:hylamine, catalytic action of (Bbun- 
NBtt and Kapih), A.^ i, 863. 
action of, on iaatin (Haslinger), A 
i, 454. 

action of n-propyl chloride on 
{CoMANDUCCi and Arena) A i 
138 . 

Stbylamlnoaeetoaoetic acid, o-cyano-, 
3th)'l eater and its salts (Benary), A 
, 601. ’ 

iiylaminobcnzaldebydephenylhydr* 

izone, U(iuid crystals of (Kotarski), 
i.. i, 640. ‘ 

iylaniline picrate (Vignon and 
^viEux), A., ii, 665. 
lylanilopyrineB, 2- and and their 
ienvatives (Michael is and Mie- 
■ECKE), A., i, 61. 

thylbarbitnrie acid, preparation of 
(Boehsisger and Sohnk), A. i 
464. ' ' 

lectrolytic reduction of (Tapei, and 
IflOMPsoN), A., i, 68. 

Uhylbeiuialdehyde, p-hydrfexy-, and 
® 28 (Gattermann), 

ylbeMhydrylmniae and its hydro- 
iluride ^d nitrate (BuacH and 
eefhelm), a., i, 158. 
xciv. ii. 


^tliylbatyiyldicthyl^i^loiie&yi^t'. 
^ diamine (Kinhobn), A., i, 6ia. 
£thyloatechol,(v tfmhloT6><, cyclic cart>^* 
ates of (Barger), T., 2081 ; P. 231. ' 
o-Ethylcrotonamide and its dibfmnS^ 
(Mahnich and Zernik),:A., 

Ethyl ^‘^etbylainiRoethyi ket^ ii^' 
its semicarbazoBfr and picrate a^ fi 
reduction (Blaise and Maiee), A.v^ ' 
398. 

Ethyldl-n-propylamine and its additi^ 
salts (CoMANOucci and Abbna): 

^ i, 139. 

Ethylene, thermal decomposition ^ 
(Bone and Coward), T,, 1197 : Mi 
167. } W 

condensation product from, \>y meaM 
of the ^ dark electric dischai^ 
(ioVITSCjaiTSCH), A., i, 118. V: 
condensation products, ab^rptioh ^ 
oxygen by (Losanitsoh)) A., 

derivatives, methyUtion in, from , the ■ 
point of view of volatility 
A.,i, 752. ^ ; 

Ethylene, ^rrbromo- and tnclilorQ-, 

• curie derivatives of (Hof m a tjk - 
Kirmreutheb), a., i, 145 , \ 
^’fraiodo-, crystal form of '(JAKGiRfc’W 
T., 523 ; P., 29. . ? 

Etbyiene colour qf '(SprinoJ^ 

compounds of, with metailfo sal§-. 

(Grun and Bockisch), A., i, 934., 
ether of, pressure and composition 
the vapours of aqueous solutions Of 
(Makovetzki), A., i, 753. ; / 

Ethylene glycol-chlorohydrin i^e|. 

See 3-Ethoxybutane, a-chloro*. 

Ethylene oxides, action of mag^esiii^ 
organic compounds on (Poueneait and 
Tiffeneau), A., i, 163. 

Ethylene- bine. See Tetraethylthionine. 
amino-, brorao-, and nitro-, and their 
salts (Gnehm and Schindler), A.} 

Ethylenediamine cobalt thiocyanate, 
action of iodine on (Pfeiffer, and 
Tilgner), A., i, 614. 
compounds of, with chromium vtelts 
(Pfeiffer), A., i, 79 ; (pFEiFFsEb 
i Prade, and Stern),' a., i, 506 ; 
(Pfeiffer, YaB8TR^;ite^ STfeevV 
A., i, 507. ^ ^ 

88 
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^leneWpImri ^modo- . (^os^ 

ylglyeolUb ;a«id, glncCnum salt d 
(liASMANS aria Novicky), A., i, 

•-■" 

proapa/ twin, pharmacological 
Acance of (Fkankbl), A., ii, 

rA^fO^^ohezene and its nitroso-^ 
[d^ide and nitrolpiperidide (Wal- 
iJH aad Mendelssohn- Bartholky), 

lyl-A^'Cj/c^hexen-S-one and its 
le and ssmicarbazone, and 4-carb- 
sdd, ethyl ester, and its semi- 
me (Blaise and Maire), A., i, 

tm: - , 

, j^M^ylhomopapaveriiiinip deiivatires 
Dcnant), a., i, 20d. 

■^JRhplhpdautoic acid (Bailey and Eak- 
A., i, 741. 

^jNBUtylhjdronracil (Tapel and Thomp- 
^r4, 58. 

ketone and its 
derivative (Blaise and Her- 
WiOK), A, i, 248. 

XHtpUdene^toacetic acid, ethyl ester, 
ji^hicaidAzide -semicarbazone of (Rupe 
r^d HtNTERLAOH), A. , i. 13. 
SthyUdsi^acetoiLe, action of organo- 
haloids on (Gry), A., L 

£tl^lldeiieaeetoneBeinioarhaclde->emi- 
*r^ha»oiie (Rupe and Hinterlach), 
M3. 

i-o-amiiLobenzoic acid, tri- 
See Chloralanthranilic acid, 
li^bromoanilise, ^ncbloro-, 
x>i&o- and chloro-derivatives 
and Miller), A., i, 

Xi^^dftnedl*<^ and -p-inethoz3f^hettyl- 
iUSliaa, ^richloro-, and their bromo- 
^^b^ponnds (Wheeler and Dickson h 

S^l^ldMiedi-d^tolvlainine, Mbloro-, 
m itf bioiao-aerivEtive (Wheeler 

iPJOBDak)} a., i, 333. 

Ml>rom (Diels 
E tl^^ miiiiM' tobemJial See cpc^Hezen^f 
I^Dsctio add : 


^derivatives a 

^'‘”4 Ki*; 

MiSi 



4^-<^'fHASHNGl6U„ 

^Sthyl ketodlea; 


(6#ctioaj 


, (Mairb)^ 

andMAiRE), A,^, 390. ^ 7 ’** 
; : ..action of Ditrogen-coutaiakg 
■ agents on the carbonyl sJ. ) 
(Maire), A., i, 290, 
Ethylmalonylnreide, ethyl ester fenF^ 
ringer & SOHNB), A., i, 464 - 
a-Ettylmeconine, amino-, 
tive salts, t»o., and nitrt). YK' 
: - MOD and SiM^ps), A., i, 343 
Ethylnaphthalenes, «- and ^ /hreiwr, 
tion of (Darzenb and RostM^™' 

l-KhylnipeootWc acid 

%m-Z-carb(Kcylic acid {Wohl ar 
L 08 ANITSCH), A., i, 50. 

AT-Ethyhiorpapaveriniam derirativ. 

(Decker and Dunakt), A i 205 
S-myliaooxaaoline and its ilatiiim 
derivative (Maire), A., i, 290. ^ 

l‘Ethyl-^-pipecoline, w-amino-, |3 
ami^i^dhyl-l-ethylpiperUiM) audit 

a #1 11 1 'hi TT^ baI^a/XJLTaw* :l t . 



A., i, 50. 

l-£thyl- 2 - and:-3-pipecolines and thd 
resolution (Scholtz), A., i, 679. 
l-Ethylpiperidine-S-carboxylicacii h 
l-Ethylnipecotinic acid. 

Ethyl 0-piperidinoethyl ketone and ife 
oxime, semicarbazone, piciatc, and 
platiniehloride (Blaise and MAm), 
A., i, 398. 

Ethylisnpropylecetoacetic add, ethyl 

• ester (Clarke), A., i, 493. 

Sthylisopropylacetone. See y-woPropyl- 
iS-pentenone. 

^Ethyl-R-propylandne and its additin 
salts and uitroso-deriTatiTi^ (Cohan- 
Ducci and Arena), A., i, 139. 

Sthyl /S-propylaminoethyl ketone anil 
its phenylcarbamide (Blaiss aod 
Maire), A., i, 398. 

EthylpropyUaocinic acids, a- apd at- 
(Fighter and Kappeler), A., 1,660. 

Ethyluonropylsneeinio acids, isometit; 
and th^ calcium salts (FicHiEEawi 

, Glaseb^ A., i, 660. 

a'Etbylpymoline and its picrate asd 
phenylcarbamide {MAiEi), A, i, 29J. 

4-StbyMtliBOlliM and its additive sals 

7(Blaise l^dMAiRK), a., i, 566.^?'' 

Diethjdwcyamnfi lodwe. 



323 
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Exeretion of conjugated giycnxonuf acid 
bils ii, 6114-^ 


_ dministraUo^ 

iodide a^3aiodiaj[3i]^l-, 

; i " 521 •? ( AroERHALtn:^ am 

^^'^^tfTzscH), A., ii, 611. ^ ^ 

affect of ether anEB$dh^j£ 
{Hawk), A., ii, 410. 

^ ^tw^n in dogs, ? influence of 
potassium cyAiride on the f Welkbb), 

:^f si^ar, action of various chemical 
'substances onthe^BAER and Blvm), 
ii, 122. 

rogar in healthy men (Schon- 
' Dorff), a., ii, 311. 
of sulphurous acid in man after 
"^^ministration of sodium sulphite 
^and sulphurous acid iu combiuatiou 
with sodium salt (Franz aud 
■; Sonntag), A., ii, 714. 
of urobilin in disease (Surveyor), A., 
ii, 1067. 

of urochrome in man (Dombrowski), 
A., ii, 212. ' 

^pansion and electrical resistance of 
,-|i^etals, relation between the 
^ (Broniewski), a., ii, 147. 

EMlotiva crystaUisation. See 
^Crystallisation. 

ICitrMtioii, continuous, with a solvent 
of inconstant boiling point, simple 
aTB|a^mentfor(WbRNER), A., ii, 681. 
apparatus (Kulka), A., ii, 

new reflux condenser for (Merkel), 
A., ii, 478. 

for liquids by means of ether (Sirks), 

. A., 2, 533. 

rfor extracting a solid and simu 1 taneou sly 
filtering the solution so obtained 
^fl^ORD), A., ii, 675. 


F. 

Faibpzoteiii (Bottazzi and Scalinci), 
A..^-ii, 1064. 

Fe^jpatj^ <»timation of fat in, by the 
4 Kfl]nagawa.Suto method (Inaba), 
\A, ii, 439. 

estimation of glycine in human (v. 

Oefkle}, A., ii, 439. 
estimation of indole in (v. Moraczew> 
ski), A., ii, 441 ; (Gorter and de 

» Aff), a., ii, 783.. 

)ion of nih^^ous metabolism , 
nets in (SiWBit, liERRESiand 
Skiduir)^ a., ii, 443. 


Fallow (Kruoeb and Heinz e1 a . 

.. 

P , !6oe, 

f: nstnie of?#e,i..!a;;'i»onnal aid t»h. 

influence of the products of 
on the hydrolysis of, by paS? 
juice (Kalaboukoff 
koine), A1, ii^ 1050. 
behaviour of, towards calcium carW 
ate (KtaKi™ and 

ca^iyticmduction of (PAALaadRoTB), 

digestion of (Levites), A. ii 9§o 
ab^rption of, from iDtcstbal’looMij, 
dogs (Plant), A., ii, io50. 
isolation of cholesterol from {Saleow 
ski), a., i, 980. 
pe^atage of iron in (Glikin), 

rancid, certain volatile and non-volatil* 
compounds formed in (Scaia), a. 

i, 387. ’ 

in milk. See under Milk. 

the ethyl ester value of (Haxus and 
Stekl), a., ii, 641. 
determ inatioU ,of the sapoDificatioi 
number of (MAsiBAtTM), A., ii, tSU 
estimation of (Bogdan off) A ii 
206. 

flask for the estimation of (Dubois) 
A., ii, 641, 

estimation of, in cocoa (Kbeutz), A 

ii, 641. 

estimation of, in feeces and food-8iiii& 
bv the Kumagawa-Suto methixl 
(Inaba), A., ii, 439. 
and onaaponifiable matter, estiTnation 
of, in tissues (KuMAGAWAandSuTo), 
A., ii, 331 ; (Beunteop), A., ii, 
644. . 

estimation of, in milk. Sec aiid«r 
MUk. 

See also Ochoco fat 
FeUiug’i solntion, redaction of, to 
metallic copper (Neogi), A., ii) 
848. f 

the keeping power of, and the estua*- 
tion of reducing sugars rith it 
(Watts and Tempany), A., 

417. 

Eelipar, soda, existence of a mocooluuc, 

■ 1^ with orthoclase [B.ubub 

and Probt), A., ii, 863. 
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poFenchane, a 

(B0ITVKADI(T i 

194 . 

enchcn^fi,^ 

(WaU^, 

I-FenclM 
LAcn 
ToFen^.^i 

hyi3i!p\ 

LOisfe 
7Fe9<A< 
salf 
811. 

inclioiiev eetablishment of the con- 
stitational fonnnia of (Botttxattlt 
andLBYJ^ois), A., i, 193. 

‘ com^riaon of, with o-raethylcamphor 
(Glo^ee), 1285 ; P., 151. 
separation of, from camphor (Sbmm- 
LEK^ A., i, 37, 

oFeitfl^iLO and its oxime and semi- 
carhazbae and bromo -derivative (WAt- 
lach and Viyck), A., i, 811. 
pFenchyl phenylearbamate (Wallace 
and ViVCK), A., i, 811. 
snuentation, studies in (Slatoe), T., 
217 ; P. ,11. 

the phenomena of, from the catalytic 
of view (Schade), A. , i, 

part played by Bacteria in tlie forma- 
tion .of higher alcohols during 
(Pringsheim), A., ii, 723. 
consumption of malic acid in (Mes- 
TREZAT)j A., ii, 

acetic, formation of aldehydes or 
ketones during (Faensteinee), A., 
i, 318. 

alcoholic, the mechanism of (Slatoe), 
T., 217; P-, 11. 

proof, by means of the chromogram 
method, that hydrogenase takes 
an active part in (Gku.s.s), A., i, 
491. 

constitution of aqueous solutions, 
and the infihence of salts on 
(Vandevelde), A.„ ii, 216. 
role of reductase in (Palladin), A., 
i, 689. 

formation of acetaldehyde in (Teil- 
LAT.; KAysbr and Demolon), A., 
i, 317. 

produeiioh of succinic acid during 
(Ehrlich), A^, ii, .416. 

)utyric acid (Buchner and Meisen- 
heimbb). A,, ii, 525. 
ell-free; bocurrenee of fbnhaldehyde 
in (Lebedeff), A., i, 747. 
ictic aoid, action of small quantities 
of me^ (EibHEi-J^^ A., ii, 880. S 

mentation prooesses, graphic method 
f registering (PoX), A., i, 746- 


liquids contoiuiog o^er 
^d.Tolat^e «ei® 


Feiripyro^l^horic neid and 

(Pascal), A., ii, 198. v ; 
Ferrisalicylic acids and theirV.lii^pi- 
derivative and their eateza ; 
cartner), A.,,\ 891. 

Ferro-alloys, production of 
y WOOD), T., 1496; P., 189. 
estimation of carbon in, by, meaim.of 
an electric furnace (Johnsoh), ^, 
ii, 630. cS:" 

Ferrochrome with high carbon oon^ 
assay of (Capfin and DSpp 
Maver), a., ii, 638. / 

Ferro-compounds, new method of attir- 
ing (Nicolardot), a., ii, 1074. 
Ferro-magi^ic Babstanccs, specific heat 
and molechlar magnetic field of (W^' ^ 
and Beck), A., ii, 659. 
FerronitrosulphideB (Bellucci and /ililt 
Cesaris), A., ii, 499. ' :*• 

probable constitutional fopnulBB of^ 
(Bellucci aid de CesX^s), A..J 
593. * 

See also Roussiu’s salts. 
FerropyrophoBphates (Pascal)^ ii, 

reducing power of (Pascal), AfSi, 
600. ^ 
Ferro-fiilicon, chemical behaiibur of 
percentage (Haas), A,, ii, UO. 
new method of attacking (NiooW 
ardot), A., ii, 1074. ’ yW 

Ferro -vanadium, simultaneous volume- 
tric estimation of iron and van^qm 
in (Warynski and MDiVAKr),^C ii, 
730. 

Fertiligers. See Manures. * £ 
Fever, xanthine as a cause of (MandEl). 

A- , ii, 64. •- t 

Fibrin, influence of the reaction of blood- 
plasma on the formation of (PAxeim). 
A., ii, 606; ... 

the swelling of (Fischeb^" A. j,i,"92i9, 
Fichtelite from Borkoyn^, Bohemia 
(PlzAk and EosiCKt), A., ii, 39fi. 
!^ter for filtering solutions of definite 
^ conoentration Ut a teinferature "either 
' , . ubove or belpw that of thoeuixqunding 
medium (BEVifBsJ, A., ii^ - 

FUtori, relative efificienqy <)| (Btaho0H 
Okaw, and Atkiit), 814. 
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Filters, { 


PUfl 

im 

pm . 
— .. S 14 SBiB* 

tm:-'-. .' L ;;■: 

* • See ^ 

ponc^mic diabetes in .(DlA> > 
^^),l.,ii;619, 

Setf Bnnsen flame, 
i^'^rliaetloiis andloolorations, simplo 
iJl)tinie)c contriTance for showing 
,^^kb), a. , ii, 341. 
llii of various kinds, spectroscopic 
’ ndy of (Hbmsalbch and de Wat- 
itK), A., ii, 336, ' 

apparatus for producing 
StoDscHMiBT), A., ii, 787. 
nwen, reduction products of 
fijHoti. and N eoviits) A., i, 
|40. 

ducts of reduction pf, and the 
r< ^'frelation between their* colour and 
:^i^;^n8titution {Scholl and Holdbr- 
mahn), a., i, 696. 

" ^tV iaitthrine and its hydrate and: 
‘^^avanthriiiol (Scholl and Holder* 
^icANH), A>*, i, 696. 

FmVantbrinol hydrate (Scholl and 
^jjoryiHs), A., i, 740. 

" " group (Tambor), a,, i, 350, 

H, ihoflitein (Eosexbkrqer), A., ii, 
ittfhfi; . * 

Flow, whe^, detection of rice starch in 
4|j|ttTBl8OT), A., ii, 236. 

indole in (Webhuizen), A,, ii, 

and viscosity (Bingham), A., 

a;ioi7. 

tel, qninonoid ester salts of, and 
p^oro- ^G been and King), A., 

"hydfogenation of (Schmidt 
A., i, 16. 

oBditfoxi of (Law and Perrin), T.„ 

pU with alkyl nitrite 
by means of potaaainm 
^ and Wald* 

MflOmia (Weis^rbeb), 

MKteX&)P 

readtioha 

(At«KsjpTtf«^(#rf;, m 



■ tion of (AhstoX T*v1766 ‘ V m 
Fluoroaoiifr, S-nitto-, and 
(Schmidt and Soll), A., i, 997 
FlTwrcuonedteartoxylic add, eaters 
ester-salts of(Lirx), A., i, 873 
Fluoroaoueoxime (WisLicEm/i 
■WaldmCller), a,, i, 973 . 
Fluorescein, the chromogeu of (Kebr 
MANN and Denol^), A., i, 1002 
Fluorescence and chemical consHtati'^n 
(Kauffmann), A.,ii, 5. , 

and colour, relation of, to constitution 
(SiLBEERAD and Roy), P., 204 
of organic substances (v. 

^A., i, 445. * 

luminescence, and chemical coustitn. 

tion (Hantzsoh), A., ii, 443 . 
and photo-electric sensitiveness of 
organic substances (Stark atJ 
Steubihg), a., ii, 746. 
change of the colour of, with the 
solvent (Let and v. ENCEmARin) 
A., ii, 746. . 

ultra-violet, of cyclic compounds (Lev 
and V. Engelhardt), A., ii, 91i, 
of organic compounds (Stark and 
Steubing), a., ii, 911, 

' of platinoeyanides (Levy), T,, 1446; 
P.,178. 

Fluorescent substances, action of, on 
enzymes (Jamada and Jodlbacee; 
Zeller and Jodlbabee), A,, i, 
239. 

action of, in yeast and yeMt press 
juice (v. Tappeiner, Kbezmanx, 

, and Lochee), A., i, m 
nuoridM. See under Fluorina 
Fluorine in wiues (Cables), A., ii, 
\ , 318^ 

' Compauuds, detection of, in winej 
(VandAm), A.', ii, 63, 775. 
Fluorides, inhibiting aclioii of, <>» 
lipase, and teat for, in food prodnc^ 
(AMBE&D and Loevenrabt), A., i, 

f V ; JSydroflitbrtdes of some orgamc tow 

(WHtiOA^ Bbis^be), A., h 

Aold, estimation of 
(HlWTff), A.! ii, 65. 





[Food, com tinwe^ 

containe^)j acids and by tht co^; 
^ teots A., ii, 389. ^ 

glntamic acidl^W ’ 
(AioiBtfk. and Veuch), A., ii, 
307.^.-.i'‘.,/"» - _ / . 

cyanogenfitic glttcosides in (HBNay , 
and Arr]^}j X, ii, 619. .;,/ 

ph^u>haiu8 in ccriain (Hefsksb and 
ransB), Ai^ ii, 1052. > 
detection of boric acid in (Mannioh 
andPniBSS), A., ii, 429. 
detection of wric acid in, by means 
of tnrmeiic paper (LiAVALtE), A,, , 
iiil896.? 

detection and estimation of boiic acid; 
benzoic acid, and aaUcyllc acid in 
(V. GniTEKSiCHy, A., ii, 906. 
detection of formic acid in (Woodman 
ap^B^BWELL), A., ii, 639. 
detwiion of ‘ * saccharin ’ ' and other 
artificial sweetening materials in 
(Bianchi and Nola), A., ii, 
1079. 

eatimatlon of fat in, by the Kuma- 
gawa-Suto method (Inaba), A., ii, 
439.; 

estimation of malic acid in (Cowles), 
A., ii, 904. 

modifib.tion of Kjoldahl’s process for 
#amating' nitrogen in (Cobbadi), 
f,ij,l30. 

estimation of phosphoric acid in 
(Wor^b), a., ii, 732. 
esUmation of sulphurous acid hi 
(Pai^), A.; ii, 893. ^ / 

rapid i^mation of water in(TnoRNEK), 
A.j ‘ 

F orinaldcnyda (formalin) ^ preparation 
of A., j, 77, 761. 

forii4tiop,-;b^ methyl alcohol 

* sobiUon s of sugar , 

occuj^^^^ijd Cell-free feimentation 
Ai,i,7,i7. : r 
producing 

895^ ’ 

consbt^on ^ 










fe 
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Fomio acid, deter tion in honay 
J leliayjtlij 



^ , I ester {BApoK)745|; 
^1,815. ^ 

"*■^1 8aponi[pcation of, by wafer 
%^f)i8e]iae of acids.as cafed^ic agents 
I (LAJPWdKTH), P-MOO. 
linrM-bui^di]ld,t^i6CHER and Cone), 
t, h 1005. 

J\^««igr^ropionamid6 (Einhoen), A., 

l^m.: 

P<8^jdyl-^tyTO«iiie methyl and ethyl 
-if^lfetes (Fischer), A., i, 887. " 

Fj^il^doniil distillation. See under Dis- 

F^Jdonating column (Habermann), 

F^fiidd&oense, oU of (Haexsel}, A., i, 

m. 

PrdiidBE ofhydrosols (Bobektao, Feist, 
and Fischeb), A., i, 1024. 

point and boiling point ofcon> 
^i^btrated aqueous solutions and tlie 
q^Qestion of the hydration of the 
4ir':§dato,(JoHKSTON), A., ii, 661. 
utmiitiu’es, apparatus for determining 
t^^^HEHEK), A., ii, i)28. 
in ^ysiolcgical fluids, analysis of the 
lowering of the (Teznkr), A., ii, 
(Teznee and Roska), A., ii, 

aj^ratus for determining (Dek- 
aUYZEN), A., ii, 6^. 

^fenniuatioDs. See also Crjmmetric 
Ciyoscopic measuremciits. 
point eurres of mixtures of 
l^Ea^thalene and phenol (Yam a* 
*%0T0), A,, ii, 928. 
tod melting point curves of binary 
'sye^ems when the solid phase is a 
(amorphous solid solution 
crystals) of the two com- 
(vae Laab), a., ii, 808. 
jKdnt diagnuna of the binary 
platinum — arsenic, and bis- 
(Friedeich and Lb- 
A., ii, SOO. 

pNc Bolphides and their inix* 

• (feEMlOH and ScH^ A., 

iorriieet of the sya* 

" ~ l^jmphthaleue, and 
:.i U, 928. 

l!fi«iM#(B5ESKKXN); 




Priedel and Crafts’ reaction, new cat, w 


influence ofj^peratare on loato^ 
'tod ^^sory n^ea^of 

. A.j ^ 618.' ' ' • '* 

.4, :; action of alcohols' and of 
(Nazabi), A., ii, 878, 
action of caffeine on (Jacohj 
Golowinski), a., ih, 1061 
"glycogen in dnrag 
(Pfloger), a., ji, 52. 
respiratory metabolism of the isolated 
spind cord of CWikterbteis), a, 

urinary secretion in (Ccllis), A. ji 
618. ’ ' 
heart. See under Heart, 
kidney. See Kidney, 
muscle. See Muscle, 
sartorius, refractory period of tw 
(Bazett), a., ii, 308. 
skin, the permeability of (BaylissI 
A., ii, 712.' 

spawn, glycogen of (Haensel), A. ii 
769. 

Fruotosacine See Lsevulosazine. 
cf-Fructose. See Lsevulose. 

Fruit, the catalytic and hydioljiit 
enzymes acting during the process of 
^ ripening of (Tauarioo), A., ii, m 
nitrates in (Richardson), A., ii, 208 . ' 
Fruits, tropical, rapid change in com- 
position qf, during ripening {Gbeb- 
Lios), A., ii, 977. 

detection and estimation of henzoif 
acid in (Keed), A., ii, 7l 
Fulgideg, crystallography of the (To- 
BoiiyEy), A., i, 736. 
phototropj of (Stobbe), A., ii, 330, 
FuMinio acid, mercury salt, constitution 
and the action of mercury dielbyl 
•^budGBIGOHOWITSOH), A., i, 251, 
nlveneg, acyclic (Staudingeb), A., i, 
411. 

Fumarie acid, alkaloidal salts, and their 
dpticd activity (Hiiditch), T,, 7(H; 
P., 61. 

Fuiaaiic acid, triphenylmethyl ester 
(AnschAtz), a., i, 8S1. 

Famarolat <ff Etna and Yemviiis (L.i- 
CROIX), A., ii, 765. 

FungL influence of the ehemical ccn- 
' ■ flfeintion of .the nitrogenons natC' 
ttitot on tba fennentstive ftction wa 
(Peikosheim), A,, 

1816: 
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(GiCwlS 
989. . , 

igeDatbn of (BoTmGiTiGKO»)y 


kjjgi, formation of fusel oil by cwtain 
[ ]Pringsh5im),^^ ii, 316^^ 

(4|“ 

f 

? torbin^ 
iow^ 
raraA, hjStii 
A., i, 28d ^ 

furforalieliyde, diacetate from (I»AwX 
A., i, 321; 

'urfuroylabetic acid (pyromue^ylaceHe 
acid), ethyl ester, reactions of (Torbet 
and Zanetti), A., i, 840. 
’urfurylideiiepynivic acid, iodo-lactone 
from (Bougattlt), A., i, 539. 
amace gaaet, apparatus for the autom- 
atic Malysis of (Keane and Burrows), 
A., if, 735. 

uroin, alkylation of (Irvine and 
McNicoll), T., 1608 ; P., 192. 
oroxan, Constitution of {Wieland and 
Semper), A., i, 108. 
iiroxandicarbozylic acid, ethifrl ester, 
and its reactions (Wieland and 
Gmelin), a., i, 1013. ■ 

Fiiryl-6 -pyrazolone and its picrate, 
acetyl, benzylidene, and phenyl- 
carbamide derivatives (Torrey and 
Zanetti), A., i, 840. 

I’usel oil, formation of, by certain fungi 
(Pringsseim), A.jdi, 316. 
formation, the depression of (Prings-* 
heim), A., ii, 723. 

'nslon spaces, i See Freezing point 
surfaces. ■ ,> 


0. 

abbronitio rocks from Neurode, Silesia, 
anaIy^of(TANNHAUSER), A., ii, 1047. 
Bdoliainm fluoride (Popovici), A., ii, 
283. 

sulphide (Erdmann and Wirth) A 
ii, 695. *’ 

alactose, behaviour of, towards dilute 
sodjum -hydroxide (Meisenheimeb). 
A., 1, 319. - 

ilacto^o- and 'm-nitrophenylhydraf- 

one (REciArSE), A., i, 1014. 

tlemc^ preparations made from leaves 
and fh>m other parts of plants, 

[KichapD A nd Bidot), A., ii 444 
llic aoiiinolMtrolytic oxidation of- 

»ction of rediicing 

ana HodosoS), P, , .279. 


DaUo^arbozyllc acid mono- and tri- 

dyeigWpIpi^ 0® 
animo-cbtopoiiilp(a«ikl«i^Otil¥S 
i: Bodmer), A., ^^\572. ^ 
t^Uotannic acid, conatithifi^^bf 
^EtOTD), A., i, 847.»f 

i?-^lloylo^benzoic acid (FisoRtitt ^ .. 

i, 893. *: , 

Gae, modified fofm of Saint-Cf^s 
Deville’s apparatus fortbift odngnK 
o^s^J'^odu^ion of {GBiair^D^ A.> 

generated from alumininin electrodes 
(v. Hirsch and Soddy), A,, ii, 1$ : 
(v. Hirsch), A., ii, 926. ^ 
measurement of a homo^^^s 
chemical change in a (CLARK^Kd 
Chapman), T,, 1638 ; P., 190. $ 
liigh pressure, simple regulator :1fer 
(Le RossioNon), A,, ii, 827. "‘<- 

illuminating, estimation of benzene in 

(DENjiiaand McCarthy), A., ii; 435 . 

coaL See Coal gas. * 

Gas analysis (Anema and van 

TER), A., ii, 221 j (White),' A" jL 
891. - ' 

problems of (Anema and van Dbi4^^ 
ter), a., ii, 221; (de VoDDJ||jt 
and DE Smet), A., ii, 426. . 

apparatus, new (Ross and I.EATniijQ. 
A.,ii, 626. ' « 

accurate form of, for comni^r%l 
and other purposes (Bone ifid 

Wheeler), A., ii, 221. 

HempePs, improvements 
V OLD ere), A. , ii, 61,' ^ ’ iyi: 

technical, estimation of hydroit^hi 
(Hauser), A., ii, 425. 

Oas burettes.^ See Burettes. 

Gas bi^er oontrivancci simple, 
showing flame reactions, combim^i 
phenomena, and flame colorittiis 
(Thornee), a., ii, 341. 

Gas current pressure reguiRtdr’IJdiii. 

SON and Buch), A., ii, 270, ’ ' 

Gas generating apparatus, ^ JEi^s 
(Gutmann), a., ii, 826,/- ^ 

for analytical purposes (Mfl£tER),%, 

ii, 129. ’ 

Gas laws, simple demonstmtioDs ^^e 

(Dehn), a., u, 855. ^ . 

Gas-pipette,^ cominmnd 

Qm thermometer. S6d madSr l^Wo- 

chemistry. ' ' ':>V; 

volumes, new msfcmthi 
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Oaseons mixtures, influence of tlie silent 
discharge on explosive (Fass* 
bender), a,, ii, 661. 
conductivity of, at the moment of 
explosion (de Muynck), A., ii, 
345. 

detection of ozone, nitrogen peroxide, 
and hydrogen peroxide in (Reiser 
and McMaster), A., ii, 222. 
estimation of arsenic liydride in 
, ( Keck leeen and Lockemann), A., 
ii, 224. 

Gaseous reactions v^hich are photo- 
chemically sensitised (WEiGEiii), A., 
ii, 5. 

Gaseous substances, velocity of absorp- 
tion of, b}' solid substances (JTantzscti 
and AViecner), A,, ii, 158. 

Gases subjected to the action of spark 
discliarge or are light, certain 
phenomena in (v. Trai-he.nrkijg), 
A., ii, 1012 . 

extraction of, contained in metals 
(Bounor.tHD), A., ii, 109. 
dielectric constants of, at higli pres- 
sures (Tangl), A., ii, 55S. 
inflammation of, at tin: (muI of a 
metallic rod (Mki'mf.R!, A., ii, 276. 
combustion of, by incandescence in 
presence of oxidi.sablo and of non- 
combustible substances (Mei'NIEr'', 
A., ii, 376. 

action of alkali salts of a fi.xcd ba.se on 
the combustion of ! Dat i ]!it ji 1 - 7 , A., 
ii, 275. 

which are in a state of motion, ivaotion 
velocity in ( llo denote ix and Wol- 
gast'!,*A., ii, 102 ; t L. vn-.mi iii\ 
A., ii, 1020. 

arrangeniciit fu liquefying and dis- 
tilling ea.'ily condensible iv. 
Hartai.', a., li, 020 . 
use of sodium as u de.slecating agmit 
for (Matignon . A., ii. 377. 

in liijuids, ciy*t>c-i}*i<' invc.sligat ions «>n 
-solutions --f LOLA , 1015. 

condensation nuclei prod need by vomI- 
ing, to low T-iup-r.itnrt " OwK.v 
and A., ii, 565. 

absorption of. by rulbcr luliitg 
(DlTMAid, A., ii' Into 
inrtnenct; of colloids the an.-sorption 
of (Findlav and Haury , A., ii, 
1024. 

occluded in steels , A,, ii, 

lOS, 

occludad. in a .spc'cial nickel steel 
: Belloc), A., ii, 852. 
inactive, peroenUgo of, in t)jf* atmo- 
.sjdiere ; a correction iKam.^aY;, A., 
ii. 6 S 8 . 

i-mio-j 'Bi ANoy A., ii, 75 5, 


Gases, high percentage, rniat.- 
(Frakzen), a., ii, 42.5. • 

monatomic, electric di.- lip,.,,. 
(SoDDT and Mackekzi].- ''i ' 
151. 'i 


poisonous, absorption of, hv tk 
spiratory tract (Lehman x/w-.p’. 
AVillke, and Yamada}. a. jj ' 
rare, presence of, in the atinri,)’ 
different heights (TLisvFilrV.^ '^ 
Bout), A., ii, 763. 
of thermal waters (’Mrn-iTr 
Biquakd), A., ii, 277. ' 
produced in the alimeiitaw cm,.] .f 
goats (Boycott and 
ii, 122 . 

Gastric digestion. See Dig,. 4 ioii 
juice in children, clieniica] ooiini,;.;., 
of (SoMMKUFELD), A,, i{^ 403 
action of alkalis on the' proi-.iv 
ferment of (TifnoMijion-, s 
404. ’ 


the Leo process for the estirBaii.i)i 
ol ncidity of the nionemetalk 
phosphates in (Bakiierk') .l‘ 
532. ' 

secretion, influence of hroiiiiue o” 
(Togami\ A,, ii. Si2. 


action of theraj.cutic .agents oi; rk 
(Feigl), A., ii, 311. 

Gedrite from Canid, i and 

( Unrry A., ii, 601. 

Gelatin, physical n]odifieatio!i.^ of, iii 
prr.scnce of eh-ctrolyte.^ ami m. 
electrolytes (LAiun iHi; ops 
cKi.s'i, A,, i, 233. 
tai n I ing of ( A m-t u: and v. Snn>on)K . 


A, , i, 233. 

['henmnena of tin? “ prceijiitation" 
and “ insolubilisatioji ” of (A, an] 
I.. Li'MI I'.RK .and SEYrAvinzi, A., i. 
710. 

Gelatins, e>tiniiitioji of siiljihutous a?ii 
In : Pa inly A., ii, ^S^3. 

Gelatin jellies, diiVusion of albiimi!; 

into (MbujuiAi’sKv), A., ii, (570. 
Gelatin solutions, ]*(-liaviunr of, towaid' 


iirqditlnMs r>r mixtni'ps nf napbtlio!' 
with foiinalthdiyile AVliswhknx . 
A., i, 377. 

G|latinisation, tlie jirocos-s of iLf.vjtec. 
A,, ii, 161, 261, 476. 

Gelatose as colloiil proihicer 'LiE'^s- 
oA.vGy .4., ii, 476. 

Gelatoses, SKUAUrand 
A.,i, 711. . 

cy^^yGeranic acids and their anilHlrf 
and their coiivt-rsioii into 
(MF.KiiNGy A., i, 653. 

Geranlc series, mcciiauism of 61'?^ 
fVtinmtimis in the iTii-aKN’):Ai - .U-- 
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eranyl benzoate and methyl ether 
,p.\ro>'\ A,, i, 815. 

erinanium silver sulphide. ' See 
Arg 3 ’rodite. ; 

land, digestive, of the crawiish(BRAD- 
i,KV), A., ii, 405. 

] x-inph, spleen, and thymus, occurrence 
' of choline in (Schwakz and 
LEnEitER), A., ii, 968. 

[livmuR, nucleic acid of. See Nucleic 
acids. 

thyinamine from the (Nelson), A., 

i, 1030. 

thyroid, relationship of tjie, to the 
physiological action of adrenaline 
(Pick and Pineles), A., ii, 87.'j. 
choline, the (iepre.ssor substance in 
the (v. Furth and Schwarz), A., 

ii, 968. 

(rlands, ph 3 ^siology of the (Haas), A., ii, 
874. 

Sec also Suprarenal. 

Hass, violet coloration produced in, by 
the influence of light{ Maschha v f t), 
A., ii, 1003. 

' deposition of copper iniiTors on 
(Neogi), A., ii, 848. 
ccilourless, some cfleets of siinlight on 
(Gortner), a., ii, 183. 
dark -coloured, production of a 
(.Saokur), a., ii, 103G. 
silicate, action of ]>hospliorie acid on 
{Huttneu), a., ii, 83S. 
flass thermostats. See under Tl^enno- 
e’lcniistry. 

Haucohydroellagic acid (Nirren- 
STEIN ), A., i, 548. 

rlaucophyllins (Will.stattkr and 
Pfannenstiel), a,, i, 198. 

Iliadin from rye, hydroh^sis of (Osriuine 
and Clapp), A., i, 11,5. 
estimation of (Maihewson), A,, ii 
443. 

polariscopic method for the estimation 
of (Shaw), A., ii, 240. 

Mhhiilm'ia Alypurn, rutin from (^Vu^'- 
DERLICII), A., i, 559. 

Hobulin from the almoinl, hydrolysns of 
the (Osborne and Olapp), A., 1, 115 . 

from the egg-jmlk of Squalus umn- 
thias (Alsrrrg and Clark), A., Ai. 
96.3. » 

antitoxic (Banzhaf ; Bavxhaf and 
(imsoN), A., ii, 412. 

Hobulin ions, measurement of the 
molecular mass of (Sutherlanh) A 
i, 930. 

How. See under Electrochemistry. 
Huciaum salts, structure of (Glasmann 
and Novicky), A,, i, 120; (Tan- 
-ATAif and Kurovski), A., ’ i, 166, 
502, 758. 


Gluciaum salt.s, iullueuee of, on p]anl.s 

(Kanomata), a., ii, 016. 

Glucinum basic sulphates, soluble (Par- 
sons, Robinson, and Fuller), A., ii,; 
105. 

^-Gluconic acid, alkaloidal salts (Nef), 
A., i, 6. 

Glucosamine, beliaviour of, and of the 
first product of its transformation in 
the animal body (Stolte), A.., ii,’50. 
f^-Glucose. See Dextrose. 

Glucose anilide, preparation, alkylation, 
and mutiirotatioii of (Irvine and 
Gilmouk), T., 1434 ; P., 186. 
Glucosehydrazoue, constitution of (Ir- 
vine and Gilmoi:r),T., 1429 ; 'P.,186. 
Glucose oxime, prcpaiation and alkyl- 
ation of (Irvine and Gilmouu), T., 
1435 ; P., 186. 

Glucosides, synthesis of (Ryan and 
Ebrill), a., i, 716. 

Baptisia (Gorter), A,, i, 97. 
cyanogrnetic, in feeding-stufls (Henry 
and Auld), A., ii, 619. 
of Linaria (Klobr), A., i, 903. 
and sugars, application of bio-chemical 
methods for the detection of, in 
T<axe:(:‘ (Lefebvre), A., ii, 57. 
Glucosides. See also 
Agrostemmic acid. 

Ainygdalin. 

Arbntiu. 

Bakankosin, 

^-Baptisin. 

Chit in. 

Digitalin. 

Digitalis glucosides, 

Kmodins. 

Einphloin, 

Erytaurin. 

Indican. 

Mandelouitrile glucoside. 

Morindin. 

Oleoeuropeiii. 

Piuipiuelliii. 

Quercetin. 

Rutin. 

Saknranin. 

Saliciu. 

Sapogenin. 

Saponin. 

Solanin. 

Strophanthin. 

^^rbenaliii, 

A^’icianiu. 

Glucothionic acid (Mandbl and Neu- 
rerg), a., i, 1029. 

Glutaconic acid and its ethyl ester 
action of diazobenzene on (Henricu 
and THOM.iys), A,, i, lU. 

Glutamic acid in various keratins (Ar- 
DFRH VLDEN and Fuchs), A., i, 1029. 
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GIiitamkarid,biodiemical com-cr«onof I G 

into U'lHUync acid (Bhasch ana 
and aspartic aoidas foodstuffs ( An nrxfK 

and Vj>!Uch), A., ii, SOy. 

GluUBOl, Glntinol, Glutimc acid and 
OlutinoUc acid (A. aiidll. Elleu), 

Gl^tirditiaeiyde end its 

and bisnitrophcuylbydra/one (Ha 

PIES and Takic), A., i, 51^- 
Glalaric acid, nietbyl estov. action of 
magnesium .fbcuyl bnotiide on 
fFncur), A., b) . 1 

Glaten, a modiliration of t lo |«opcrue5 
of, bjf snl[diui'ons aiid (liiOAsl), A., 

GlycSca. theory of ’'-Vl^r.dyhs of 
^ tlie {WEGSl'HRIDEll), A., 1 , 499 , 11, 

sajonification of, 

chan^os in lioniog-^ncoug sislei ns 
(Kukmanx), a., 1, HJO; , 

(Srnii’AH and bANm), A., n, 

diacyl, preparation of -b i ^nn, V.a'iik, 
and So>i Mill'd. A., 1, , 

Glycerol sHana-lytcuil 

(\Vai.ea<'h), A., i, lo- 
Glycerol density, ivfraetive indfA, sni- 
^ tk:e. tension, and viseogityot sfUiou>, 

inixtnies ctl M atei and. alUb i* Al> 

TINKZ-StKONgI A., 1. 
andMuter,.‘spbuiatio.i ot ili- 

curve for nuMiires of (('Ai;r.Arii>i..', 

7oS. , 

colour of{Sri:iNT0, A., 1. IIV 

esterification of ]tliO<piioni’ a'M 
(pKi'NiiiiO. A,, i, -■ 
compounds of. ivifi me am- -salt- 
(f.UUN and lt<ioK!>f II , A.. h 
etinra with [then-ls now incitiod ol , 

jdnnatiouol'(>(invKoviit (i , A..i, ; 

Glyceryl luonnmethyl .dh-r 

(Gid'.v and Hut'Ki-'' H . A > i , 
diplienvl et)i-r and M-U i i'n 

T,, ?Vj;i\9d , . ,,, 

disUNarojdjo.-phat- and it< 

derivative (If and I'AUK , -■ 

i 599. 

di-p-toly] etlivr (lh>vi‘ .and MakUm 

T 8*ii9 ; B.j 

ester’s of saturaU-d inonnl.'iM- fatty 
acids action of (.■oneei/t rated .-'ll;- 
iihurie acid on (rJiH-Mi'' > A., n 1 
a- and iS-naphthyl pluMiyl and n-, fo-, 
aiidp'toi)'! ethers (.viin KuM n ip, 
A., i, 978. 

nitrates and their acetates and benzo- 
ates (Wiu, Haaven, aod SjbHH* 


Glvoide, uitro- (Wiu., Ha.\vi:,,-_ 
Stohuer), a., i, 384. 


Eiti. A , i, 3^1. 


Glvcidic acids, 3^-disubstitu:.,:l, 
prepamtion of (Darzkns), A., i, m; ■ 
Glycine {aminoacfitic acid), 

of, M'itli aminopinoneili.'fli^;:;, 
acid (Godden), T., 117:1 : ii.;'" 

relation of, to uric acid 
A., I 226. ^ . 

as a product of uricolysis (Sj-Omkfv 
A., 1373. 

albunioses, and peptones, is'dttitji) r.f, 
from dilate aqueous soluti.-ns (.SiF.v 
FiiiKii)) A., i, ^34. 
in normal blood (RvN'iun,', A., ii, 
1048. 

of normal uiine (E.Mrj.u:.\- andlLuot. 

I A., ii, 518. 

deri vatives (Hi NSBEim ). A. , L 
synthesis of (Ainji: i;H.unf:\ s,;] 
HiRszrnv.sici), A., i, 8.97. 
capper sulphates, coniplcv, pliyjjci. 
rhcmieal stiidv of tlic (KakkkI', . 
A., i, 32-3. 

and beuzoit.: acid, defcr-lioii of, ii 
urine (Seo), A., ii, 5!.«. 
estimation of, in hiniian fccos y, 
Okfet.k}, a., ii, 439. 

Glycine, ethyl e.-ter, leduetinii o: 

(FiscHKi:), A., i, 323. 

Glycines, annnatie, ]avjbaration of 
(iMIiEKT t'nKSoi'.TIUM VV): 

Ki.K''i’Hoeui'.MisciiE iMsrsTt'.ir,), A., 
i. 875. _ ^ 

Glycine anhydride and its incihvi 
hfumdo-ues, nitration ami aeetylati'.ai 
of (bnANVillMONT and FriEDMANV. 
A,, i, 509. 

s.-.' ,'4oja h^'aa- 

GlycittC' A'-d/thiocarboxylic acia. 
(.'iirltaiainoaeetic acid, "'(iliio-. 

GlycochoUc acid (I’livi rKK), A, i, 
i sodiiuu salt, ]>r-]tav:ttio:i oi (LWb.i. 

■ b 326, ^ ir 

i Glycochrysaron (Hi^se', A., 4 

i Glycogen, forma t mti -f, by yeast (I .a 
I and BvwArEtish A., n. 5b. ^ 

i i-an the 1 iv,t form, (row <'^”-^ 1 ; 

; a. live, aniirio aeids •' (i.Ki bi-..', - 

' i Uic’smaliest niolecide from vvinoiitb^ 

I * Ilvit can niake (Gi:t rU; 3-, 

‘ 3(i7 . 

, i alien ..f, K 

i i in .■mbryoiHC ” 

j S.^lKl.'i A., ii,_-07- ti';n!.d-n 

1 

’ j ,,u.seles and tissues • 

A., is, 52, 



INDEX OF SUBJECTS. 


1333 


blvcoffeU) rrogs spawn (Uaensel), 
I A , li, 769. 

! :;i mouse tiiinours (Haalaxd); A., 

! ]i. 6l2. 

' Miviipitation of (Pfllt.er), A., ii, 

^.linnlioii of, by inversion with aeids 
JUiebk), a., ii, 329. 
iGlycoi. See Ethyleue glycol. 
IGlycol'Chlorohydrin ethers, alkylene, 
•iml tlieir ch.anges (Hol’BEN and 
Pi JfKnK), A., i, 73 ; (Hoeuing), A., 
i, 119, 497 ; (Houben), A., i, 307, 

Glycollic acid, preparation of, by the 
eiectiolytic reduction of oxalic acid 
(DnumiiE Gold- & Silbkr- 
Schkide-Anstalt), A,, i, 600. 
vs[ei'ification of (Holmbekg), A., i, 
387. 

j-lu'jiylhydraziuc salt (Nef), A., i, 5. 
[Glycollic acid, gliu-inum salt (Glas- 
I MAXN and Novicky), A., i, 121. 
'Glycollic acid, thio-, antimony salt 
{lio.sE>'HEiM), A., i, 246. 
r/f'tluo-, preparation of(]'LAL].E Co.), 
A., i, 60.O. 

Glycollic acids, thio-, antiniony and tin 
compounds of (HoLMDEiiGl, A., i, 
130. 

Glycols, aromatic, mechanism of the 
tvaiisposition of phenyl in (Tiffe- 
\EAU), A., i, 166. 

arJ-Glycols, compounds of, witli metallic 
salts (Giiu.v and Bocxisch), A,, i, 934, 
Glycolysis (McGfi(;ax), A., ii, 406. 
Glycosuria. See Diabetes. 

Glycuronic acid, the .asymmetric con- 
jugution of(iMAYER), A,, i, 393. 
conjugated, elimination of, iu the 
bile (Dial), A., ii, 611. 
and its derivatives, detection of, in 
jii'cseiice of pentoses and urine 
Gh Tollf.x.s), a., ii, 639; (K. 
To L lens), a., ii, 740. 
detection of, by B. Tollens' method, 
in human urine (Tollens), A., ii 
710. 

estimation and colour reactions of 
(hEFhvnE and Tollens), A., ii, 

jlycyl-d-alanine, methyl ester, and its 
^ Imlrochloride (Fisuhejc), A., i, SS7. 

Jlycyl f7-alanylglycyl f-tyrosine 
^ (Fischer), A., i, 325. , 
Ilycyl-(/-alanyl-^ tyrosine (Arder- 
^ halden and Hiuszowski), A., i, 888. 
jrlycylaminoacetal and its derivative.s 
^ (Fi^uher), a., i, 544. 
Hycyla-aminostearic acid and its 
sodium salt and anhydride (Fischer 
and Kjioff), A., i, 773. 


Olycyltyrosylglyciue (Fischer), A., i, 
544, 

GlycyityT08ylglycyl-(f- alanine 

{Fischer), A., i, 887. 

Glycyl-tZ-valine and its derivatives 
(Fischer and Scheibler), A., i, 
957. 

Glyoyrrhetic acid and Glycynhizic acid 
(Tschircji and GAUcuiiANN), A., i, 
S98. 

Glyoxal {oxalic aldehyde) sodium 
hydrogen sulphite, reaction of, with 
aromatic amines (Hrx.sDERn), A., i, 
153. ' 

Glyoxalonea {imhia‘-.oloiiic 9 ) (Biltz and 
Horrmann), a., i, 56. 

Glyoxime /^tvoxides, constitution of 
(WiELAND and Semper), A., i, 103. 

Glyoxylase (Gkanstrom), A., i, 235. 

Glyoxylic acid, action of, on aniline 
and its homolognes (v. OSTROMISS- 
lensky), a., i, 889. 
fermentative change of, in organs 
(GiiAN-sTiiOM), A.’ i, 235. 
occurrence and detection of, in human 
urine (Gkanstrom), A., ii, 122, 

Glyoxylic acid, ethyl ester, alcohoiato of 
(Traude), a., i, 76. 

Glyoxylnitrophenylacetic acid (Kunc- 
KELL anil Flos), A., i, 890. 

Goats, alimentary canal of. See Ali- 
mentary canal. 

Gold, fulminating, preparation of (Jacob- 
sen), A., ii, 601. 

direct action of radium on (Peeman), 
T,. 1775 ; 214. 

action of bnriuiu and sodium peroxides 
on (^Leyeu), a., ii, 47. 
metallic, solution of, iu hydrochloric 
acid in preseuee of various organic 
substances (Averkieff), A., ii, 
859. 

solutions, colhudal, optical properties 
of (Stf.ubing), a., ii, COO. 

Gold chloride, reductiou of, by charcoal 
(Avery), A., ii, 391. 
solutions, action of sugars on 
(Vanino), A,, ii, 504. 
and phosphorus chloride, complex, 
derivatives of (Levi-MalvanoI, 
A., i, 774. 

clironiates (Orloff), A., ii, 48. 
Chloroauric acid, action of silver 
nitrate on {Jacobsen^ A., ii, 
601. 

Gold sulphites, complex (Rosenheim, 
IIerizmann, and Pkitze), A., ii. 
860. 

Gold organic compounds with phos- 
phorus (Levi-Malvano), a., i, 775. 

Gold, detection of, by the metaphos- 
phute bead (Donau), A., ii, 434. 
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Gold, (\stijiiatioii of, by means of sucrose 
or dextrose (Leidlkr), A., ii, 327. 

Gold assaying, apparatus for tlm pre- 
veniioTi of acid fumes in (Baud), A. , 
ii, 72. ” 

Gold iona, eq^uilibriuiu in (Bof!E), A., ii, 
264. 

Gont (Jvioxka), A., ii, 972. 

Gramiue®, hydrolytic enzyme in tlic 
re.sting seeds of some (Taxaka), A., 
i, 4S9. 

Grapes, transformations of ^lic eliromo* 
gciiic matter of, during maturation 
, (Lahoude), a., ii, 1064. 
red, origin of tlio colouring mat ter of 
(Labokde), a., ii, 774; (Mai.- 
vezin), a., ii, 8S7. 

Graphite, dejisity of (Le CifATKi.iKn 
and Woi.oclhne), A., ii, 177. 
solnlulily t^f, in iroii (CiiAurv), 
A., ii, 110; {Bknedjcks), A., ii, 
275. 

estimation of (HiLoWNEb A., ii, 800. 
estimation of ash in ^SAT)!f.En\ A.. 

ii, 225. ; 

colloidal (A( liEMtN', A., ii, '575. ! 

Green manure. .See under. M.omiv. 

Grignard's reaction, applicatioii-; nt' : 
(Briti'^h A^sociamun Kr.pnirj-', : 
A., i, 305. I 

See afso Maguesjuin ciganic' cum- i 
pounds. I 

Grindelia, e.xarn illation of (Poavki: and ; 
Trnx), A., ii, 526. I 

Growth, contrihutions to tlie < lu nii.'tiy ! 
’of ('LocitHEAD aii'l Ckamek', .V.. ■ 
ii, 710. 

chemical stinlies uii (Mknofj. and 
Saiki : Memiki and I-Eaven- 
woRTiP. A., ii, 2u7. 

Goaiacol, prej oration of vaniliiii frmn 
(Roesler:, a., i, :’.4'5. 
azo-derivativc.'7 of A'ol.oJiUA.vo and 
LEO-VARPh', A., i. 6?, 
ethylene and triiiutliy'rne etlars 
((tATJERMA.VX', A., i,'3.5. 

Guaiacol, a. auii ynl-romn., 6di]urao-4» 
nitro-, and its putassium salts ami 
4-bromo-6-n!tri'-, pota.^^iu!^i j-alts uf 
(Rodkriaux;, T.. 791 ; P,, 73. 

0- cyano- iibOvani/h,tUj i7< } uMamei.t, 
A., i, 18. 

hnio-, constitution of (Ta.S'IIJ.v .Uid 
Leroide), a., i, 161. 

/'-ifxlo- (Majjku and A., 

i, 263. 

1- and 5*iodo- (Mameij), A,, i, 18. 

Guaiacolinlphonic acids, and p-, 

vj.aratioii oi (CiiEAn.sciiE Fvbrjk 

\o.v Heyre.n}, a., i, 161, 

Gaaiacum reaction, tlie iiiei..'liani.sm of 
tiic Caruso .s,, A., ii, 644. 


Guaiacum resin oil (IIaen.si\ . 
686 . 

Guaiacylphoflphoric acid aiif] jj, . . 
and chloride (Auger and hi-r ’ 
A., i, 529. 

Gnanazole, 4-amino- {gmnr/::j-(A 
its additive salts and 'iviV - > 
derivative, and conipomaj' ‘S' 
Tieiizaldeliydc (Pelrizzaiu "'"'i 
Rkpetio), a., i, 6.5. 
Guanidine, salts otj Avilh uc(j[ i. 
(Rablrehger), a., i, 10(11 
aluminium sulphate, doul.l^* (FrT.t< 
Eoscni), A., i, 720. ' 

4-introaeetylanthraniIali,’, tY,n< 
and Klader), a., i, 487 ' 
Guanidine, cyano-. Sou Di,.vaa„.(.: 

amuie. ' ' ' 

Guanidines, picrolonates of {Wu^Fn- 

i!iuiJAAnE.«ox), A,, i, ‘ 

a Guanidinehexoic acid, 
thesis of, :,nd its iiilmles ffJr.-V,-r" 
A., i, 862. ' 

Guanine, lurnialion of |.virp. 
nucleic acids (Levfae mid Mivioi; 
A., i, 588. ‘ 

Guanylic acid (i5A\td, A., i. ;(j. 
(Levexk and Mamiki..), a., i. 
froni the p.inereas (Stei rkl', A.a' 
/O; (v. iuiMjj and jEiasAfEv ’ 
A,, li, 119. ' 

nf tile spleen {,lo\E.s and Kmv.vitE};- 

A., i, 187. 

Guignet’a green, colmir aiideeinpofiitiMi 

nf tWi'llLEj; jLiid Pei. A., )i, 
765. 

Guldberg-Avogadro law (KnaiAmi 
A., ii, 812. 

/'Gulose, juvparation of (DLANKsiumi'i 
Al.JiERnA \ AN Pkexsteia), A., i. 
951. 

■ lrau.^irniaLion of, into /-.stiife' 
(ALBKiaiA VAX Ekexstei.v aci 
Hi.a.\k.s.ma), A., i, ];h). 

Gum of 111.- aliiiuiid tree (HrEm), .A, 
i. 606. 

Gypsum, suluhility of, in ccipcr .si!]- 
jdaiti' solutions (Beli. and TaheeI, 
A., ii, 107. 

a.s a manuie tTAEKCcni), A., ii, 

See also Calcium sulphate. 


. H. 

H»m- agglutination and laeniolysis ;U 
Lieber.mann), a., ii, 88.5. 
ami its physical bads (lliitSL'ErEL)',, 
A.,ii, 402. _ 

Haematein ard it.s derivatives (Esi-Et.. 
; Perkin, and Korinsun), T., 

I W, 148. 
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i^ematein. uiothylation of (Engei.s, 
['iann.N, and Robinson), T., 1140. 
Ifematic acids, salts, esters, and aniline 
,r^ rivatives of, and condensation pro- 
'luids of the esters {Kuster, Lacoub, 
find Nicole), A., i, 303. 

S^matin (Kustee, Lacour, and Nr- 
a., i, 303 ; (Kuster and 
[-’veils), A., i, 585. 

,^matite crystals, artificial (Munboe), 
A., ii, 116. 

E^raatoxylin and brazilin and their 
ilerivativcs (Engels, Perkin, and 
Roein.son), T., 1115 ; P., 148. 
constitution of (Perkin and Robin- 
son), T., 489; P., 54. 
as an indicator in the titration of 
phosphoric acid (Lyons), A., ii, 532. 
Hffimin (v. Siewert), A., i, 486. 
and bromo- and iodo- (AlEiiVNO’wiez 
audZALESKi), A., i, ‘231. 
iodo-, Dennstedt’s method for the 
analysis of (Zaleski), A., ii, 132. 
laemoglobin and the le,uco-b.<i8(' of 
malachite-green, reaction between 
(Buckmaster), a., ii, 643. 
iiillueuce of, on phagocytosis (Ha.m- 
fjUEGER and Hekma), A., ii, 511. 
alleged formation of bile ncids and 
bile pigments by the action of 
tiyiisin on (HoLLr.s), A., ii, 408. 
the aloin test for (Holland), A., ii, 
240. 

action ofreducing agents on c<jTnpounds 
of (liEINTKEli), A., i, 709. 
dei'ivatives, Dennstedt’s method fur 
the analysis of (ZalEski), A., ii, 
132. 

See also Carboxyhiemoglobin, Carb- 
oxymethiemoglobin, Oxylnemu- 
globin, and Photomethteinoglobiu. 
ttaemolysins, distribution of the salts in 
(AVoelfel), a., ii, 402. • 

the chemical (Yandevelde), A., ii, 
19, 512, 

complex (Tsurasaki), A,, ii, 708. 
Ssraolysis (Arrhenius), A., ii, 708 ; 
(v. Liebkrmann), a., ii, 959. 
and h«m-aggluUiiation (v. Lieber- 
MANN), A., ii, 865. 

lipolysis, and agglutination (Neu- 
BERG), A., ii, 708. 

the mechanism of, by saponin (Meyer) 
.A., ii, 709. ^ ^ 

time relations of, on exposure to light 
of sensitised red blood corpuscles 
(IIarzbecker and Jodlbauer), A. 
ii, 866. ’ 

influence of certain proteins and other 
colloids on (Meter), A., ii, 513. 
and cobra poisoning (Bang), A., ii, 
721. 


Haemolysis by snake poison (v. Dun« 
GEEN and Coca), A., ii, 866. 
by soaps (Friedemann and Sachs ; 
Sachs), A,, ii, 866. 

Hsemolytic action of mercury salts 
(Dunin-Borkowski), A., ii, 1049. 

Hsemolytic poisons, especially bile salts 
and soaps (Neufeld and Handel), 
A., ii, 959, 

Hajmopyrrole (Marchlewski and Re'I’- 
TINGER), A,, i, 710. 
action of diazobenzene chloride on 
(Marchlewski), A., i, 843. 

Hair, eliemical composition of (Ruther- 
ford and Hawk), A., ii, 53. 

Hallerite from Mesvres (Barbier), A., 
ii, 604, 

Halloysite, ratio of alumina and silica in 
(8TREMME1, A., ii_, 1041. 

Halochromiam of quiiiones (Mkyer), A., 
i, 731 ; (Kehr.mann), A., i, 993. 

Halogen carriers, new theory of (Ban- 
cRoF’i’), A., ii, 7S8. 
use of j>yridine bases as (Cross and 
Cohen), P,, 15. 

Halogen compo'ands, organic, interaction 
of, with aluminium, indium, and 
thallium{SpENCP,ii and 1 Vallage\ 
T., 1827 ; P., 194. 
tlie chemical dynamics of the re- 
-actiong between sodium thio- 
Riil]ihatG and (Slator and Twiss), 
P., ‘286. 

Halogen salts. See Perhalogen salts. 

Halogens, activity of, in relation to 
incrcni-y (Schuyten), A., ii, 31.^ 
.activity of, in relation to the metals in 
general (Schuyten), A., ii, 31, 683. 
Pringsheinrs method for estimating, 
in organic compounds (Virgin), A., 
ii, 1070. 

estimation of, in organic chloro-bromo- 
compounds (Baubiont), A., ii, 580. 
See also Bromine, Chlorine, Fluorine, 
and Iodine. 

Hardness, chemical composition, crystal- 
line form, and density, relation 
between (Poschl), A., ii, 673. 
of solid solutions of metals and of 
definite chemical compounds (KuR- 
NAKOFF and Schemtschuschuy) 
A., ii, 932. 

Haricots, Hungarian, supposed toxicity 
of (Guignard), a., ii, 58. 

Hauerite, action of potassium chlorate 
on (Sbezia), a., ii, 861. 

Hay, digestibility of, from water meadows 
as compared 'kvith ordinary hay 
(Fr^dlaendek), a., ii, 1066. 
nutritive value of non-proteins in 
(Kellner), A., ii, 220; (MOllkr), 
A,, ii, 726. 
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Heart, apparatus for the perfusion of 
the isolated mammalian (Brodie 
and Culms), A., ii, 865. 
vagus inhibition and the output of 
potassium from the (Howell and 
Duke), A., ii, 209. 

action of barium chloride and sodium 
sulphate on the (ScAFFim), A., ii, 
520. 

action of cwsium on tlie nonnal and 
fatty (ScAFFiui), A., ii, 411. 
action of digitalin on the (Huldschin- 
.sky), a., ii, 520. 

action of digitalis and sirophatithus 
on the (Tioekstedt), A., ii, 612. 
action of digit:di.s on the \'agus 
(I.HOTAK V. Luota), A., ii, 521. 
influence of certain poisons in the 
fibrillary contracticm of tl:e( W in ier- 

berg), .a., ii, 521. 

influence of .'alts and Jion-elocli’olyfes 
oil iiie (Benedict), A., ii, 608. 
action of strychnine on the nerve libris 
of the vagus uf the (Fukit), A., ii. 
721. 

and vessels, the .^eusory iur\<‘s of tlie, 
a.'5 a ihetrir iti diTi-rmiiiUig tlir 
action (^f drug.s (.1 vck.'UN and 
MArTtiKw,'). A., ii, 813. 
frog's, action of ci iiiiiii melallii' ion.s 
on tilt* (Gai riiEi.Ei \ A., ii, 120. 
ofLimulus. See Liuniliis. 
of rnalMinals. aeti.-n of lactic acid on 
the isolate*! anil suiAiving *, Bai k- 
man), a., ii. 612. 

See also Ciu-ihatinn. 

Heart rate, (arbi'ii dioMdeiii thcn gnla- 
tiou of' fhe (llE.vDi-ia'ONi, A., ii, 210 . 

Heat. See tin 1( r Tlu rnivcln iuistry. 

Heat stroke and high irinpt laiiiic 
(SuiTDN A., ii, t'72. 

Heerabolene and it.' tiiljvdrr.^diiHiide, 
a- and jS-Heerabo myrrhols aiei ilicir 
diacetyl deiivaiit a-Heerabo myr- 
rholoUc acid and it > - rh', and Heerabo 
resen tv. Fi;iFiJi;i< H'c A., i, '.d. 

Hefner lamp, radialicii of -lie I.Epr.i: , 
A., ii, 5. 

Helianthiu, action «. t dilute iiitri«j acid 
oil (Fox\ A,, i, 5>1 ; ilihwriT;, 
A., i, 582. 

isomeriMii of i II an'I'zs* li and llii.- 
scHEi:}, A,, i, 169- 

Helical structures (OAi ini;!), A., ii, 
175. 

Helium, aceuiniilatiun of, in gcdgiciil 
tiim- uSjiiun), A,, ii, 922, 

Acnoii, krypton, uinl neon, jien'entage 
of, in the atniospliero 
A., ii, 688. 

at.'l ru'lioactivity in rare and c<iriini'jii 
ndiicrals tSiiirii;, A., li, 6 Uh 


1 


Helium in saline miner.aly .. , . 
probable connexion witli rim.* 
(Strutt), A. , ii, 923. ' ' 

and thorium, association of, in 
(Strutt), A., ii, 144. ’ 
in minerals containing uraiitnr,, n 
DAK), A., ii, .505. ‘ ‘"A- 

rate of production of 
(Dewar), A., ii, 921. 
rate of production of, 
iiim and uranium ''Sniji.y* , 
921. ^ 


ivfraciiva power of \8rHrFr 
Schmidt), A., ii, 3 , 3 . 3 .’ ’ ' 

refraction and dispoi.sio)! ,jf njf. 

MANN}, A., ii, 833, 7K5. ' 

dispersion of (CL-THBEiti.sov a.,,] V- 
CAI.FE), A., ii, 545. ‘ 

refractive inde.x and disperMha of 
light in (Burton-), A., ii, -gj ^ 
line.s Zcomnii eflVct for 'tit/' p,,., 
aia.nn), a., ii, l.io. 2 to. ' 
argen, midair, magneti.: b.-bavioHroi' 
in iTlmion to oxygen iTanzitp.’ 
A., ii, 1.52. ' ' '■ 

dctenniiiation of the dielt'ctne 
slant of (lloriniKrMi. ,r‘ 
654. ’ 

ami argon, theiuial c.ontlutgjivj.y ,.| 
iiii.Ytures uf (Wachs.mi , 5 ^"' jj 


comlcnsatiun of, Iv '‘.xpansieiitOwEv 
A,.ii, 490. 

a ui'W dvtcrmin.ilioii .3’ f,,,' 

I Hhun mjd GrtcER), A., ii,*!'*?. 

liquefaction of (0\Ni>b A., ii, 911 
gm. ■*;!,< of jot;S hy eulli.hoii of positiv.- 
and n.gativ.' ions in .Gnx «],<: 
I’iDiU'cKh A,, ii, Vt'-S. 
deiiTtion of stiirtll [iU'iiititio> of. in 
ndinrals (IhiRpAs , A., ]). t50. 

Helium atom. iiiuuU-r of iiiiasi-idi-ii' 

buuijA elect I'olj.s ill the .jhti'lE). 

ii, .'>57. 

Hemichlorogenic acid and its itoni.t- 
ac'-tyl dciBalivc mid iLcir aniliik* 
sails MbmiERh A., i, 3-16. 

Hemipinic acid, nilro-, (stcriOratioji of 
Wkoschku'Ki: V. Ki sxov, and 
\'. 1.)! luiAvb i. 7b3. 
nirthyl cstois, i'-ari.-iisni nf(\Vr.i.- 
.s» H EIDER ali-l 8'JRAia(\ A., i 


794 , 

Hemp, i-ti'cct of new uitrogeiiom fcTtii- 
iscis (111 bi'iiui:;, A., ii, 42l. 
Ganadiaii. Sec 

Hempel’s apparatus, nioditJcation *■] 
fJlAU-sKR;, A., li, 125. 

Heptadlene (Keies A., 1 , Go ^ 
Heptaldoxime {ii:nfiiifh'i<d'/.a/HeK nM- 
tiuii of ^Irvine am! Muoiijf. 1 . 
102 . 
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j4..5:6;2':3':4''HeptamethoxydiphenyB 
2 G'-dicarboxylic acid and its methyl 
(Herzio, Tseherne, and v. 
]\;;m-x:vECk), A., i> 548. 
ieptane. See ;36-Diinetliylpeiitane. 

,/; jyilroxy-. See 0^-Dimctliylpentane- 
a^-diol. 

re ' Heptane and its reduction (Will- 
.sriTTEK and Kametaka), A,, i, 

•i-jl. 

eptanedicarboxylic acids. See Azel- 
a'j' acids, a5-Oiiuethyl]>imelic acid, 
. 1.1 livl])i'opyl succinic acids|^ EthyU'so- 
j ri ipylsufcimc acids, r-iS-nMPi’opyl- 
aili])ic acid, and aaS-Trimethyladipic 
iii'id. 

eptanetetracarboxylic acid {Angeli 
and Marino), A., i, 543, 
pptanetricarboxylic acid and its iso- 
jinride, and their anhydrides (An g elf 
a!id Making), A., i, 544. 
fv’r, Heptane ozonide (Hakries 'and 
Tank), A., i, 517. 

jptene series, studies in the (Xei.in- 
SKA’ and rRSF'HKVALSKV), A., 1 , 845. 
>Hepten-S-ol and its acetate and 
culuride (Reif), A., i, 847. 
jpten-5-ols. See .also Metliylhexen- 
5-ols. 

-7/'7eHepten-l-ol, acetate of (JIan- 
Nic(( and ll.VNCu), A., i, 270. 
jptenyl alcohols. See A^-Hepten-S-ol 
ii 1 1 d .Met 1j y Ihe.ve Ji- 5 -ols. 
iptinene. See e-.McthyhA^5.]iexadieiie. 
sptoic acid, mercuric salt {Bokn- 
watek), a., i, 74. 

Spb also aa-Dimethylvalei’ic acid and 
y-Methylhexoie acid, 
iptyl alcohol, chloro-. See Diethyl- 
Acliloroctiiylearbinol. 
ptyl iodide. See iS-Mcthylhe.xyl 
iodide. 

■Heptylene (Zelinsky and Prschev- 
\L>KY), A., i, 845. 

ptylene glycol. See /S/S -Dime thy 1- 
pcaUaue-a^'diol, 

ptylene oxide. See ai^-Diniethylamyl- 
Mie ad-oxide. 

ptylideneacetone and its seinicarb- 
ixide-seniicarbazoiie (Rl:pe and Hin- 
I KLLACII), A., i, 13. 
ptylidenecarbaiuidoxiTne(CGNJL)ucHE), 
i, 155. 

rring, chemical composition of the, 
luring the reproductive period (Mil- 
uA'i, A., ii, 768. 

lUaudite from Montresta, Sardinia 
1‘ELAI'ANI), A., ii, 864, 
fid bmsilieiisis, latex of. See Rubber, 
.^ara. 

xacontane, iiioleculaT weight of 
Stkuve), a., i, 749. 

XCIV. ii. 


AdY-Hexadiene and its dihydrobromide 
and tetrabromide (Reif), A., i, 847 ; 
(BrIthl), a., ii, 1602. 

cyc7oHexadiene {dihydrnhenzem) deriva- 
tives, optical behaviour of (Aewer.s), 
A., i, 520. 

cyc7oHexadienes (Zelinsky and Gor- 
sky), A., i, 619, 722 ; {Br0fil), A,, 
ii, 1003. 

optical properties of, and their brom- 
ides (Zelinsky and Gorsky), A., 
i, 619. 

substituted (Crossley and Renouf), 
T., 629 ; ,59. 

A“;^-e?y'r/(?Hexadienecarboxylic acid, 1- 
broino-2-hydroxy- and 2-hydroxy-, 
ethyl esters (Koxz and Gotz), A., i, 
174. 

Hexahydroacetophenone. See ajdo- 
Hexyl metliyl ketone. 

Hexahydrobenzoylacetic acid, esters 
and copfier salts (Wahl and Meyer), 
a., i, 890. 

3-Hexahydrobeiizoyl 6 < 7 /cZyhexyl -2 :4- 
pyronone (Wahl and MEYEiri, A., i, 
891. 

Hexahydrobenzylmalonic acid, and its 
ethyl ester (Zeunsky), A., i, 864. 

Hexahydrocarbazole, derivatives of 
(Borsche, Witte, and Bothe), A., 
i, 365. 

;3-Hexahydrocarvacrol, earvaeromeutU- 
one from (Brunel), A., i, 91 . 

a-Hexahydroflavanthren hydrate 

(Scholl and Neovits), A., i, 740. 

Hexahydroflavanthrens, a- and /3- 
(Scholl and Holder m a nn\ A., i, 
697. 

Hexahydro-jO-tolualdehyde, preparation 
of (Harding, Haworth, and Per- 
kin), T., 1974. 

Hexahydrotriphenylcarbinob See cycle- 
Hexyldiplienyicarbinol. 
2;3:4;4':5':6'-Hexamethgxydiphenyl-6:2'- 

dicarboxylic acid and its methyl ester 
(Herzig and Polak), A., i, 547. 

a:2:4:6:2':5'-Hexamethoxy-y3''-phenoxy- 
B-phenyl/iobntyric acid and its 
methyl ester and silver salt (Engels, 
Bkkktn, and Robinson^ T., 1158. 

2:13:13' HexamethylriTamino-9: di- 
phenyl dihydroanthracene {Guyot and 
PlGNET), A., i, 570. 

Hexamethyh/v'aminodiphenylnaphthyl- 
carbinol. See Naphtho-blue. 

3:4':4" HexamethyBr/aminodipheiiyl-o- 

toluidine (Bielecki and Koleniew), 
A., i, 698. 

HexamethyUr/aminodipheayl-tolyl- 
methanes and -xylylmethanes and 
their ^ oxidation products (Bielecki 
and Koleniew), A., i, 698. 

89 
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4;4':4"-Hexainethyli?'iaminotripheiiyl- 
methane tiioxidc and its derivatives 
(Bambebgek and Eudolb), A. , i, 
1012. 

2:2;4:2':2';4'‘H6zamethyldipiperidyl and 
its additive salts (Lssoglio), A., i, 
1009. 

Hezamethyleneamine, detection and 
estimation of, in pharmaceutical mix- 
tures (PucKXEii and Hili'EKt), A,, ii, 
996. 

Hezamethylenetetramine ( u rotrojnne\ 
excretion ol, in bile and pancreatic 
juice (Ci!.OWF.), A., ii, 410. 
additive products of, with Ii.t logon 
acehiinides and tbeir iV-methylol 
coin]tuuiids (Einiiokn), A., i, 612. 
borate, preparation of (Akiien- 
G K'jE l. L.'iC ]1 A ET i- 1; U A M L 1 .V ■ F A 1 ; K I - 
k.ation), a., i, 1322. 
silver nitrate, prejiaration of stable 
soluble compounds of, witli .al]»um- 
oscs (Br.sc'iO, A,, i, 712. 

Hezamethyltriiesorcylselenoniiim (II iL- 
DiTCii and t>:un.Ks), T., 1386. 

Hexane. See /87 Dimetliylliut.aiK\ 

c^A'foHexane and .soiue of its derivatives, 
pliuruiaeologieal action of (Bnissn- 
MoitET and CnEVALiKu), A., ii, 771. 

cyf'^'Hexanecarboxylic acid, abnormal 
prodiiL'ts of the il.ssiun of 
and Grn l, A., i, 638. 

Hexanedicarboxylic acids. 8 ee Id- 
iiieihyladipie ad is, 

Lm 9 -c//t-/oHexane“l; 2 -diol (^8 \ t;.\ i n:i; and 
M.ui.nt;), A., i, 

c/WoHexane group, pitjia ratio]) of 
saturated coinpouiiils of ibe /lu.iN- 
.sKV and Soiiwhix 'i- i- A., i. .'''11. 

jS^S-Hexanetriol and il.s ti iocriate 
(Eeif;, a., i, >4 7. 

c/A’/eHexane- 1:2:3' triol (Saiiaui;!: ;\jtJ 
il a:i.}|i-;'. A., i. 

cyc/oHexanol, i'\i<];iti«.)i of j^Ma.nmoii 
uui Han< r\ A., i. 2l7i. 
and jdiono], iiiutu;'! >oliibiji}y of 
Ai.ELLl and AI.o/.^A), a., 

i, o27. 

cw7c/Hexanoi-." -butyric acid. ethyl 
ester iNVALLAoji, Gin i;cnii.i,, and 
Kt>Vsi lij.Kid, A., i, 4G4. 

ff/i’/oHexanolrls' butyric acid, ethyl ostcr 
(AVAtLAi it and MAi.i.l.voN , A., i, 406. 

fyc7vHexanoi-l-a-propiouic acid, ethyl 
f.ster (Waj.i.avh and Kvan,-. , A., 1, 
403. 

cyc^oHexanone, uctioii of liglit on 
it'iAiftcjAN and Sn.ni-.i:;, A,, i, 
277 

con knsati'jii of, with ethyl a-luomo- 
/t-Lutyrate Wai.i.ai’H, CiiriUiiiLL, 
and Bk n o hi.v.i: A,, i, 404. 


cJ/eZoHexanone, condensatifio 

ethyl a-bromoisobutyvatciw’ 

and Mallison), A., i. .iOi) 
condensation of, with etlivl i 
propi onato CVV allacii .{nd Vv 
A., i, 403. ^ 

cye^Hexaaone, 2-bromo- nr ,, 
Gotz), a,, i, 174. ^ 

cyr?(jHexaii-2-oiie-l-carboxv!ie 
bromo- and 1-chloro-, 

(Kotz and Gutz), A., i, 

cycA^Hexanone-a-DaphthylWdrazB^.. t 

-nt-gand -^^-nitrophenyllivjTa 
(Horbche, Witte, and BuoS 
366. 

ryfVoHexaiiylethyl alcohol (2 eiiv-o 
A., j, 727. "' NO, 

Hexaphenylethaue, altenii.t tn w , 
(Anschutz), A., i, 331. ^ 

A^--‘= ’-Hexatrieiie di- and hbv(.l, 
crystal form of T 

r.. 21. ■ '“d 

ryr/oHexene ozonide.s. a- snnl jj. df.-,. 
position of (HAiraiEsand v. 
Neymann), A.,i, 963. 
Ab,7/,7„Hexeneacetic acid and its nd:;!, 

(HaiUHNC, llAWoIM ii, 

T., 1979. 

A^o7/r7oHexeiieacetic acid, a-cyauo-, i 
i!s ethyl ester (11 aihuno, ilAWiliJif 
and ri'.icKiNh T., 1976. 
ey^’/oHexene-a-butyric acid >iiid 
ethyl ester and silver salt 'C\X\u v :i 
(dii kuHii.L, and Kent.si ni.i:ir: ? 
■10 (. 


cyrfoHexenefs^hutyric acid (W.tUA'ti 
and M A 1 . 1.1 SON h A., i, 4ii6. 
tV/f'/,. Hexene-ethane ami its nitroj.'- 
eliloride,miitiid]iiiie)'iiliil(‘, aiul uiciL- 
oxylo.viuie (Wai.i.aoh and B vas^.I, 
i, 40:3. 

ceThHexene-a-propionic acid aud i:? 
ethyl e>.tiT (Wai-IAi ii [ukI Kvaaa, 
A., i, 4i':3. 

:ind il.s silver .salt and nitrile, iiinl a- 
ey.ano-, ue thyl ester ef iIlA::[a.\G| 
11 AWol; ril, atid PKliKINl, T., ll'nl. 

Hexene series, studies in the (Zklin'Ky 
.and 1‘imriiKVALsKY), A., i, >l5. 
Ad-Hexen-5-ol and its atvlaiL' aii'l 
ehlui'ide (Khir), A., i, S17 ; ;13i:n::., 
A., ii, 1002. 

ABem7(vHexen-l-ol esters of (Man.vI'K 
and H.’vNt.r), A., i, 276. 
A‘-(’./ch/Hexenone and ins .seinirarhu'Ait 
(Kotz and Gotz), A., i, I'h 
Hexenyl alcohols. 8ec DiriuBudi-- 
allylearbiuol, A.'!-Hi'Xcm5-ol, aau r 
Melljyl-AY penten-^-ol. , 

cytYoHexenyl methyl ketone and m 
"oxime and semieaih:izi.)]ie (UAiuts 
and Evans), A., i, 403. 
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1. //-iHexenyl methyl ketone and its 
iMicaiinizoiius (Wallach, Cin;i:cii- 
ii,f, ;ui(l Kkhtsciileji), A., i, 405. 

,/v Hexenylsalicylic acid (Meeb- 
wkin), a., i, 90. 
exinoic acid. See Sorhio acid. 

-Hexoic acid, a-amino-. See Leucine. 
^ iuilo-y-liydroxy-, lactone of {Bou- 
gaui.t), a., i, 537. 

[exoic acids, I- and (NEUnzBa and 
IIew'ald), a., i, 310. 

! So(! also fla- Dimethyl butyric acid, 
a- Kthylbutyric acid, aiidijfl-Methyl- 
valeric acid. 

texophenone, e-ami no^, and its additive 
salts {Gabriel and Colman), A., i, 
•; 49 . 

itHexoyl amino-. See under the parent 
Siib.staiice. 

•/.svHexoyl-/-hi8tidme, a-bronio-, and 
its methyl ester (FisuilEit and Conk), 
A., i, 1005, 

f?Hexoyl-ct-methyli'sogerines, a-bromo-, 
A- and ZZ-CGinpounds of (Kaa^), A., i, 
774. 

iV'Hexoyl-^'proline, a-bromo-, and 
a-liydroxy-, amide and bictoiie of 
(FisaiEii and Reie), A., i, 1008. 
f.vt/Hexoyl-^- tyrosine, a-bromo- (Ab- 
KKIMIALDEN aud HiRSZOWSKj), A., i, 
888 . 

i^Hexoyl-d- valine, c^a-brorao- (Fischer 
and SciiEiBLEii), A., i, 958. 

,exyl alcohol, active, rotatory power of 

(CirARDiN), A., ii, 913. 

exyl bromide, active, rotatory power 

of (OiiAiiDiN), A., ii, 913. 

f/oHexyl ether (Icatjeef and Philip- , 

off), A., i, 342. 

c/cHexylacetic acid, )8-bromo- (Hard- 
ixo, ilAwoiiTU, and Perkin), T 

£;/(>Hexyl-2-ac6tic acid, 2-bromo-l- 
liydioxy-, lactone of (Hardino, IIa- 
’vviiRii], and Perkin), T., 1963. 
jxylbenzene, active {a.-phcniil-y-'tiicthyl- 
pctiUrtu’), rotatory power of (Chardin), 
A., ii, 918. 

i^oHexylcarbinol aud its acetate and 
iodide (Faworsky and Borgmann) 

A., i, 15. ‘ 

■/oHexy 1 - dime thy lam in ophenylcarb - 
mol (ScHMlDLiN and v. Escher), A. 

1, 164, ’ 

c/t/Hexyldiphenylcarbinol (Schmidlin 
and V. Escher), a., i, 163. 

Hexylene (Zelinsky and Prsohev\l- 
sky), a., i, 845. 

Jxylene. See also 5-Metlivl-A«i9- 
amylene. 

>xylene ozonide (Harries and Haeff- 
N^iO, A., i, 846. 


^-{ryc/oHexylethylamine, prepamtioii of, 
and behaviour of, towards niti'ona acid 
(Wallach), a., i, 426. 
cyc/oHexylglycoUic acid (Zelinsky and 
SCHWEDOPF), A., i, 864. 
c^c^oHexylideneaeetic acid (Harding, 
Haworth, and Perkin), T,, 1961. 
c^/c^oHexyl methyl ketone and its p- 
nitropheiiylhydrazone (Wallach and 
Evan.s), a., i, 404. 

3-c^;foHexylfsooxazo]one (Waul and 
Meyer), A., i, 891. 

«/c?cHexylpropionic acid and its amide 
(Zelinsky), A., i, 864. 
Hippocoprosterol (DouEEand Gardner), 
A.,ii, 514. 

Hippomelanin (Rona and Riesser), A., 
i, 1028. 

Hippuric acid, limits of the formation 
of, in man (Lewin.ski), A,, ii, 518. 
produced in animals, parent substance 
of the (Vasiliu), A., ii, 211. 
scission of, by bacteria (Seo), A., ii, 
518. 

test for, in urine (Dehn), A., ii, 907. 
separation of, from urine (Roaf) A 
i, 534. 

Hippuric acid, ^-hydroxy- (Fischer), 
A., i, 892. 

Hippuronitrile, 4-nitro-2-amino-, 
acetyl derivative of (Bogert and 
K LA HER), A., i, 468. 

Hirudin, effect of, on blood-gases (Bar- 
CROFT and Mines), A., ii, 117, 
Histidine, arginine, and lysine, amount 
of, in the hydrolytic products of 
various animal tissues (Wakeman) 
A., ii, 209. 

colour reaction of (Knoot), A,, ii, 642. 
derivatives (Fischer and Cone) A * 
i, 1004. 

Hofmann’s reaction with amides and 
hydrazine derivatives of carbonic acid 
(Daratsky), a., i, 106, 

Holmium and erbium, separation of 
(HoFiiANN and Burger), A., ii, 189. 
a-Homobetaine. See Tiimethyl-a-uropio- 
betaiiie. ^ 

Homo ole stranol (Power and TutinI 
T., 896 ; P., 117. 

Homophthalic acid, esters (Dieckmann 
and Melsee), A., i, 894, 

Homopiperonal aud its oxime, semicaib- 
azoue, nitrile, and amine (Semmler 
and Bartelt), A., i, 901. 
Homopiperonyl alcohol (Semmler aud 
Bartelt), A., i, 902. 

Homopiperonylic acid and its methyl 
ester (Semmler and Bartelt), A., i, 

Eomotanacetonedicarbozylic acids 

(Semmler) A., i, 92. 
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Homothajyl alcohol (AVallach), A,, i, 
431. 

Honey, quantity of formic acid in (Farn- 
STEiNEii), A., ii, 639. 
detection of formic acid in (Merl), A. , 
ii, 991. 

HOpeitee, a- and 0-, from Rhodesia 
(Spencer), A., ii, 397. 

Hordein, hydrolysis of (KrEiNSCUMiTr), 
A., i, 69. 

Hordenine, reactions of, based on its 
constitution (Deniges), A., i, 735. 

Horse, liver of the. See Livm. 

Horse-serum, proteins of (Meli.anrv), 
A., ii, 117. 

Hortonolite from Iron Mine Hill, Rhode 
Island (Johnson and AVahken), A., 
ii, 203. 

Huantajayite, synthesis of (Cornu), A., 
ii, 396. 

Hulsite from the Seward l\’niiisiila 
(Knoit and Schalleil), A,, ii, 
507. 

Humic acid (Suuhting^ A., ii, 231 ; 
(van Scueraireck). a,, ii, 7-13, 904 ; 
(Tacke and SuciiTiNo). A., ii, 904, 

Humus, se[>ar.ation of clay in the estima- 
tion of (Moufus and IIami'I’un), 
A., ii, 744. 

formation (Suzuki), A,, ii, 127, 421. 
siibstaiiees snlnble in wat'i' from 
Scandinavian fresh waters i Aschan ', 
A., i, 2,00. 

Humussoles (As( uan), i, 2oi). 

Hydantoic acid (.-, /<-> ,auJ) 

and its .salts ^Liniun), A,, i, 
S61. 

Hydantoin (H u:Ku:s^, A., i, .'>73. 

Hydantoin, ewlic, C;,-ll fnim the 
pljenylc.arbaiiiMo-dt rivative i f 4- 
amino-1 -meiliyleveUdn xaiie 4-eat h- 
oxvlic aeiJ (Skita and Lkvi), A., i, 
8S5, 

HydantoLn-l-acetamide, 4-imiiio- vJe'NG- 
KEEs). A., i, OOO. 

Hydantoin 1 acetic acid and its t^,tii.s 
and amide iJunoKEEs , A,, i, 960. 

Hydantoins, thio-, and ba>vs inon them 
(Baii.ev and Kasijui.I'II), A,, i, 
742. 

desulpliurisation uf (Baii.rv and 
K.tNiiuLriu, A., i. 711. 

Hydantointetraiones and 

Brouks), a., i. M2, 

lijrfni. /ur'ff nuelenli of : Wai.kkr and 
E.MiiLETON), A,, ii, Sd". 

Hydramides, action of ma^ne.>iuni organic 
eoni]K)uiidisou(lU*8ui£aa'I Leeehei.m). 
A., i, 151. 

Hydrate theory (Jones and 1 ’kaR' k), 
A., ii, 19*; (JmNEs and Silne;, A., 
li, 474. 


Hydrate theory, the effect i.f ,, 
the hydrating power 
present in the same S(jluti<in i ^ ' 
and Stine), A., ii, 474. ' 

Hydrates, formed by a numKor of ! 
lytes, approximate 
the (Jones and Pearci;:, \ 
of fatty acids, accorclin:,' taMi.-dd'’ 
ments of the Ad.sco.dtvm,r rli -i "''-’' 
tions (T8 AKAloios 7 d 

f Id. 


593, 

Hydration values, 


(Armsiwong and Crutiis.in. ' > 
816. 


816, 

Hydratropyltropeine, 


bromide of, and cldoro-, and itsfv'i-’ 
chloride, pierate 
(WoRFFENs-rEiN and 
i, 2S1. --‘^1 A., 

Hydrazine, prcparatiuii uf 

A., ii, 1029. ‘ ■ ■ ’■ 

action of cyanogfii broniid.j on : Pfi r 7 
zARi and Ki-petto), A., i, tjj " " 
oxidation r d'( B 1 :u w n k a ud Siil;rr£i' > ,• 1 
A., ii, 373. ' ' - 

action of nitrous on, in atUiv 
solution {StuM.i;:, A., i <j!- 
(TniHLHb A., i, RJ 7 ; ij 
iiitlmmce of, 011 tlic i)jtpniii..diarviikt. 
bolislil nt the dog [ IJ [_ jij 
Ki.kiser), A., ii, 214. 
and nitro-'O-. e(ibaliiniintr.s nf dJ-,F 
MANN and r.Fi HMRp, A., i, .jp;. 
liydi'.itc, action of, nn dia/Xiactiaia;] 
and on etliyl (lirizuitretatij lU j; 

I U's, Dai; aivk v, and l>ucK.\irnii 
A., i, 1 11 . 

aolicm of, on nitro-coiiqiauiiili Cl’:; 
Tiu.s and M ATKi:\ A., i. 53. 

oc>'-Hydraziaea, .sccondiuy, a<-tiiin ui.o 
carbciinido (Mn.KAiiij, .V.. i, an. 

1014. 

o.s-.v-r. Hydrazines, rc.LctiiijiS'if 'FiANiU 
and Si. iiEi Kl:MAN\), A., i, 

Hydrazines, aromati -, "xidutioji 'J U 

metallic .ixid<-s, llt.■^tlailpla^^ 
and clin.matc.s d-’RAiTAWAr /f,. 
27O;P.,10._ 

conversion of. into tliaMiiuUi mUj 
it’UA iTAWAV), T., 852: if 

HydrazinO'groups, 2e['hiCL‘inoiitoi liyi!'- 
it\yl groups hy (Fi;AN7i:N anJ M‘3 
I. Kid, A., i, >31. 

2-Hydrazino- 1:3:4 triazole, 

thiol- (Srui.i.h and ll"\VLi;s , A., K 

475. 

Hydrazo-compouuds, rlL'ctmiyti’ p> 
]f,4ratiun of (DARM.'T.imFi; , A-i '* 

6-HydrazodiethylpbtliaIide (B.u7i0 -b* 

Hydrazoic acid. See AzoituKli-'- 



INDEX OF SUBJECTS. 


1841 


[ydrazotartronic acid, methyl ester, 
.M)ai’ation of (CuBTiss and Tabnow- 
:J -a A., i. 760. 

ydrazotoluene, transformation of, into 
to]idine(VAN Loon), A., i, 831. 
yclrazo-. See also Hydrazine-, 
ydrindene derivatives, formation of, 
iVoin (O-phenylenediacetonitrile (Moobe 
and Thobpe), T., 165; T., 12. 
jdrindene, /S-imino-B-cyano-, and its 
j.]u;i)vllijdrazine derivative (MooBE 
ainl Thobpe), T., 176; P., 12. 
Hydrindone, preparation of (Moobe 
and Thorpe), _T., 186 ; P., 13. 
nttion of bromine on (Cbeeth and 
TiiORPE), T., 1507 ; P., 192. 
Hydrindone, a- cyan o-, and its 
phenyl hydrazone, metallic salts, 
and ^Bbenzoyl derivative (Mnf)iiE 
and Thoispe), T,, 17S ; P., 13. 
formation of (Cbeeth and Thoiipe), 
T., 1509. 

ydriodic acid. See under Iodine, 
jrdroanthracenes and their derivativos 
{Coijciiot), a., i, 16. 

^droaromatic acids, cumersion of, 
inio their ahleliydca (!MEitL]N(;), A., i, 
653. 

[f dr 0 aromatic aldehydes, formation of, 
[IVniii their acid.s (Mebijno), A., i, 

[cr»;s. 

jydroaromatic compounds, .study of 
! (l^iuTJSii Association E,F.poH'r.s), 

I A., i, 328. 

jli-ansitioms of, to aromatic compounds 
! (KuTzand Gutz), A., i, 173. 
^drobilirubin, extra-intestinal origin 
:or (Austin and Obdway), A., ii, dOS. 
ydro bromic acid. See under Bromine, 
jrdrocarbon, C,Hjn, and its derivatives, 
tVotu cyclobiityidimetliylcarbinol 
(Kuneb), a., i, 530, 865. 

Cji.H.j,), from Philippine terpenes 
(B.acon), a,, i, 815. 

horn caryophyllcne 
(DI'B^ssen and IjE^vin.sohn), A., i, 
354, 

from the action of sodium 
alkyl on ethylbenzene (Sch origin), i 
A., i, 886. 

CjvH 2 ij, from the action of magnesium 
methyl iodide on ethyl 1-inethyl- 
A^-cyclopfentene-2-carboxylate (Ha- 
worth and Perkin), T., 597. 

from methyl n-phenylcinnainyb 
ideneacetate and magnesium methyl 
iodide (Reimeb and llEyNOLus}, 
A., i, 989. 

from magnesium yj-tritolyl- 
methyl chloride and benzaldehyde 
(SciiMiDLiN and Hodgson), A. i 
340. ’ ^ 


Hydrocarbon equilibria, calculation of 
(V. Wabtenberg), a., ii, 26, 676. 
Hydrocarbons, formation of, by the 
intei'action ofmetals of the aluminium 
group with organic haloids (Spencer 
and Wallace), T., 1827 ; P., 194. 
formation of, by the interaction of 
alkyl haloids with magnesium 
(Spencer and CrewdsoN), T., 1821 ; 
P,, 194. 

lecture experiments on the preparation 
of (Spencer), A., i, 620. C 

two, in the nn saponifiable portion of 
ehrysalirlene oil (Menozzi and 
Moreschi), a., i, 241. 
thermal behaviour of (Redgkoye), A., 
ii, 758. 

thermal decomposition of (Bone and 
Coward), T., 1197 ; P., 167. 
dissociation of several, in the eudio- 
meter for measuring fire-damp 
(Gbkiiant), a., {, 493. 
equilibrium of the hydrogenation of 
(Padoa andFACRis), A., i, 255, 7/6. 
oxidation of, by air in presence of 
phosphorus (Colson), A,, i, 43f». 
contact oxidaticiu of (Obloff), A., i, 
520. 

action of snlpluir on (Capelle), A., i, 
201 ; (Oeuhsner de Coninck), A., 
i, 750, 

aromatic, relation between the absorp- 
tion spectra and chemical constitution 
o1'(Baly and Tuck), T,, 1902 ; P., 
223. 

of tlie benzene series, oxidation of 
(Law and Pebkin), T., 1633; P., 
195. 

cyclic, with seiuicyclie linkings, pre- 
paration of (Waij.auh, Churchill, 
Evans, Malli.son, Mendelssohn- 

BaRTHOLDV, aildRENTSCHLER), A., 
i, 402. 

cthylenic, preparation of (Bouveault), 
A., i, 117. 

witli oonjugate ethylene linkings, 
spectroscopic behaviour of (Bruhl), 
A., ii, 1002. 

hexacyclic, isomeric (Wallach), A., i, 
425. 

open - chai n , halogen derivatives, 

crystal form of, with reference to 
the Barlow -Pope theory of structure 
(Jaeger), T., 517 ; P., 29. 
quiuonoid, preparation of (Staud- 
INGER), A,, i, 410, 4n;(TscHiT. 
schibabin), a., i, 872. 
of the quinodimethaiie series, prepara- 
tion of ’(Tschitschibabin), a., i, 
872. 

saturated, action of nitric acid on 
(Nametkin), a., i, 329. 
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Hydrocarbons, saturated, containing two 
isopropyl groups, Jiitration of (Ko* 
nowaloff), a., i, 241. 
doubly unsaturated, addition of the 
higher oxides to (WiELANP and 
Stendl), a., i, 517 

Hydrocarbons, rfniitro-, halogen deriva- 
tives of (PoNzro and Charrier), 
A., i, 521. 

primary rf/uitro-, action of diazo- salts 
. on (PoKzro), A., i, 482 ; (Foyzio 
and Chakiiier), A., i, 582, 

See also Olefines, raraflins, Terpen es, 
and Sesq^uiterpenes. 

Hydrocellnlose, (‘ellulose, and oxycellu- 
lose, highly nitrated (Berl and 
Klaye), A.“i, 504. 

Hydrocelluloses (ScHWAT.BK), A., i, 9. 
Hydrochalkone, a'ri'-ri'/hydroxy-. See 
Phenyl plienylelhyl ketone, op-di- 
hyclroxy . 

Hydrochloric acid. Sec uinier ('liloriiic. 
Hydrocinnamic acid. See ^-Phenyl- 
propionic acid. 

Hydroconinarone and coumarone 
derivatives from 1 :7-diinetbyleoinn;uiii 
(Fries and Fh'k kav iri ii), A,, i, S21, 
Hydrocyanic acid. See ini<li‘r { ’yanop n. 
Hydrodi-iS-naphthaphenazine, ^cV/vniitro- 
(Leemanx and Gi:anp.MuI'(HN\ A,, i, 
4S0. 

Hydrodiphenazine, A //rtcblon)- and 
/r//t(nitro- (Lkkmann and Giianh- 
MorniN), A., i, 479. 

Hydroditoluphenazines, f -, -e-, and p- 
ktramXvo- (LKK.NfANN and (!i:ANn- 

m<>ia:in). A,, i, 479. 

Hydroergolinine Si-o iM-gntoxine. 
Hydroflaorides. See nndrr I’linninc. 
Hydroflnosilicic acid. See • niid--r 
rinorine. 

Hydrogel and liyd!<'sn!, pr<i.'<-'.?:ol funna- 
tioii of (l/oi 1 ami liornn-, 

A., ii, 3(54. 

Hydrogen, atcinie Wrdglit of (Nuvr.s), 
A,, ii, 1 <’>(), ’'.ri;. 

and ridorinc, ivl.ative ab'iiti'' weigbt.s 
of ^Grav and lirur), I*., •il-', 

•new metlmd of pivjrni ing jpiire 
(MAritiruEAr-nf'Afi'nP. A., ii, 
829. 

purification of, from aismie (P^Fa k ke- 
IJEN and Loi Kl’MANNi, A., ii, 
271. 

change in the sj'cetrnin of, under the 
pruIoitg<'d aiAioii of stnuig clcetric* 
d isch a i ge.s ( Kofi u v.^ K \ ' , A . , i i , 3 35 . 
distribution of intensity in the spfc(dra 
of the canal rap in (Siark and 
Stel’bino}, a., if, 510. 
^‘lectroclieniical equivideid of (I.fh- 
EKMiT , A., ii, 559. 


Hydrogen, ionic condiictivii v r,f r,. 

A., ii, 150. " ‘ 1 

passage of, througli f, 
septum, and thepre.ssin,j jt 
(Tsakalotos), P., 208/ 
direct union of, with e.uboit n 
and COAVARD), T., iq-r 
222. 

slow combination of ciiJoiijn, ^ v 
under the influence of Iji it / 

A., ii. 172. 

and nitrogen, ohemi, d ^ 

radium emanation on ((.'amv/'' ‘ , 'I 
Ramsay), T., 984 ; pp;)’ 

and oxygen, cbemica’] a/t^ ,> 
radium emanation on 
Ramsay), T., 971 ; I’., l;t2/ ‘ 
Hydrogen antimonide. Sr-,;; Antimo- 
/rfhydridG. 

arsenide. Sec Amenie /;•,'] ly. I rMi> 
bromide. See iimlcr lironimr'. 
oblorido. So!^ Under f’liloniie' 
cyanide. See innlor Cyanogen, 
iodide. See under Iodine, 
iiitrido. See Azoiinele. 
p /'o.xide, ])rej)araticii of (15 a a,, ] 

SnEAitKi:), A., ii, 34 ^ a- 
{FisciiEii and Ki.vof:), A., ii. Q- 
\ (KAiii.BArM), A,, ii/ 8-2*1.' 

format ion of, liy the silent oK-trij 
disehruge (lAU!), A,, ii, 480, 
jinxluetion of, from iier.iiiljteic 
acid ((V)N--otj;in-M FrnJ'i.i;Kii;'i- 
ciiEAfisiHE iNfUvniii:''. A., 
1028. 

ozone, and nllrogen jvi'odd:, 
fonnation of, in reartiojis iu a;i 
wliif'h devi'lop liigli tf‘iu|.craUi:v: 
{Ki;i>Ki; and A., ii 

22-5. 


phottRrmj'hie action of [.^akliM'' 
A.,'ii, 789. 

[tlKilogra])]iie eapaeitv ami 
radioaeiivity of (0. and A. Jt'i.VY 
Hen.u i.i ), A., ii, 017. 
(•atalysis of, by iodine and kdis' 
inns (.\ in: 1 , 1 , A., ii, 939. 
kineties and catalysis of tlie raUie: 
bet wet'll a thio.suli'hateand AWii- 


A., ii, 2ii. 

■[lulsatiiig catalysis of, hy aiC'iuir 
(v, As rRoroEEi, A., h, P-- 

catalytic deeoiiipesitionof, lynms- 
of an electric eUitei)t(Bj:n.Kia 

Wn.KK , A., ii,fi79. 
catalytic decomiiositioii of,^ «a;^. 
liigh pres-stires of oxvgei! 

A., ii, 370. 

action of alternating '( 

high frequenev on the (h-wii')-'-;;-; 
tion of, by erillmdal 
(I.eijfdkee), A., 11, 
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Vai-ogen ;)^roxide, docompoftitiftn of, by 
means of platinum foil compared 
with catalysis by colloidal platin- 
um (Teletoff), A., ii, 95. 
decomposition of, in presence of 
various substances (Filippi), 
A., ii, 271. 

interaction, of, with sulphides 
(Gazdae and Smiles), T., 1833; 
P., 21C. 

ilonble compounds of, with organic 
compounds (Taxatar), A,, i, 
399. 

mercury salts of (v. Amkopoff), 
A., ii, 383. 

test for, iu presence of aldehydes 
(Molinari and Fexaroli), A., i, 
S49. 

ozone, and nitrogen peroxide, detec- 
tion of, in gaseous mixtures 
(IvELSEU and JiloyrA.STEn), A., ii, 
222 . 

detection of, in milk (Feder), A., 
ii, 318 ; (Wir.Kixsoxmid Peters), 
A., ii, 907, 10(39. 

phosphide, actio!i of, on mercnric 
bromide or chloride (IjEMOUi/f'), A., 
ii, 35. 

snlphidc, lieat of vaporisation of 
(Elliott and McIxtosei), A., ii, 

3.51. 

absolute density of (Bai'ME and 
Perrot), a., ii, 910. 
actioJi of, on alkaline solutions of 
zinc .salts (5 IcCay), A., ii, 431. 
replacement of, in ehcinieal analysis 
(Doxattt), a., ii, 730. 
lowest oxide.s of (Fromm, Rf3):srcKE, 
and OArri’), A., i, 9G9. 

dfsulpludc (Bloch and ITdn.v), A., ii, 

579. 

eonstitution of (Blocii), A., ii, 5S0. 

^/'/sulphide (Hlooh and llnirx) A., 
ii, 579; (SoHENCK and Fai.ckk), 
A., ii, 762. 

constitution of (Bloch), A., ii, 

580. 

p''rs\d[>hide, action of, on organic 
coinpoiinds (Hrhxxep. and Vuil- 
lecmier), a., i, 900. 

^Jcr.sulphides (Streoker), A., i, 386; 
(Hituxi and Boiino), A., ii, 102 ; 
(Bloch and Hohx), A., ii, 579 ; 
(Bloch), A., ii, 580. 

[ydrogen, estimation of, in ieclinical 
gas analysis (Hauser), A., ii, 425. 

active, estimation of, in organic com- 
pounds (Zerewitinoff), a., i. 
593. 

and carbon, the Carrasco -Pl.anclier 
method of estimating, in organic 
substances (Lenz), A., ii, 65. 


Hydrogenase, proof, by means of the 
chroinogiam method, that, takes an 
active part in alcoholic fermentation 
(Gursfl), A., i, 491. 

Hydrogenation, eqnilihrium of (Padoa 
and Farres), A., i, 255, 776. 

Hydrogen electrode. See Electrode 
under Electrochemistry. 

Hydrogen ion derived from transference 
experiments with nitric acid, equi- 
valent conductivity of the (Noyes and 
Kato), a., ii, 346. 

Hydrogen ions, examination of the con- 
ception of, in catalysis, salt forma- 
tion, ami electrolytic conduction 
(L.-mvouni), T., 2187 ; P., 275. 
estimation of the enneentration of, by 
indicators (itiCHAELis and Roxa), 
A., ii, 571. 

Hydrogen number, ’ the, as a moans 
of detciMiiiiing uu-saturatod organic 
compounds in a luanner similar to the 
iodine ■nnmber.s of Hiibl and Wys 
(Fokix), a., ii, 637. 

Hydrolation, hydronation, and hydro- 
lysis as determinants of tlio properties 
ofaqneons solutions (A km.stkoxg), A. , 
ii, 814. 

Hydrology, isolation of traces of mineral 
substances from .saline mixtures in 
(HeillEre), a,, ii, 62. 

Hydrolysis. iSeenntler Atfinity, chemical. 

Hydronation, hydrolation, and iiydro- 
lysi.s as dctiT’iuinants of the properties 
of aqueous solutions (Armstroxu), A., 
ii, 814. 

Hydropinenealdehyde and its oxime 
and soinicarbazoue (Houbex and 
Doe.s(tieu), a., i, 27. 

Hydropiperic acid, e.stiraation of, vohi- 
metrically (Boucault), A., i, 983. 

Hydropiperoin aiid v^Hydropiperoin, 
action of tbiouyl chloride on (Barger 
and Ewixs), T. , 73.5 ; P., 60. 

Hydrosol and hydrogel, process of forma- 
tion of (r^oTTERMOSEU and Rotiie), 
A., ii, 364. 

Hydrosols, freezing of (Bobehtag, 
Feist, and Fiscmkr), A., ii, 1024, 
See also Golloidal solutions. 

Hydrothymine, 5-n itro- 4 -hydros y-, tr- and 
$ forms (Johnson), " A., i, 692, 
739. 

Hy drour aci 1, 5 - chi oro • 5 -hro m o- 4 - b yd r - 
Q.xy-, SiS-^fi’chloro-l-hydroxy-, and 
5-chloro-5-nitro-4-hydro.xy- (John- 
son), A,, i, 739. 

Hydronracil-4-acetic acid, 5-ffibromo-4- 
hydroxy- (Wheeler and Liddle), A., 
1, 694. 

Hydroxides. See Metallic hydroxides 
and Per hydroxide bases. 
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Hydroiy'ftcid, and 

from piHone (H enderson and Heil- 
bkon), T,, 289 ; P., 3"!. ,p ,, 
CjgHjoOg, from turmeric oil (Hi PE), 

HydMxracida, aromatic, and tlicir 
esters, rule in lienwylation of (Las- 
aAR-C^>HN and LowENSTErx), A,, i, 

984 . 

organic, formation of salts and complex 
saU.sof(UY aiidEKDKTi) A., i, lj7 ; 

(OJiEttMiELEn), A., i, d34 ; (finKr;), 

a-HydroxV-acid«. transformation of, into 
aldehydes (Gi'f.BHEi'), A., i, 1-3. 
Hydroxyaldehydes, aromatic prepara- 
tion of (Dreyevs), A., i, t'jG. 1 

0 -Hydroxy aldehydes, aromatic, itrepam- 
lion of(\VFJL), A., i, BOO. . 

a Hydroxycarhoxylic acids, acU.iu oi 
heaton(I,ESi-Knil. , 

Hydroxy -compounds, ai omatic., artimi o 
snl}ddtesmi{Bi'(.’HKKKn and ► faidO, 

A.J, 45d. 

See also nndorthe parnit Snlislancc. 
6-Hydroxy a« dialkyl ketones 
ami HkiiMAN!. A., i, 31S. 

Hydroxy-fatty acids, ammmuam saUs, 
oxidation of, by liydro^rn pmoxnie 
(Dakin), A., i, 7:'. . , , 

Hydroxy-ketones, aioiiniis 

of (XomiFY and Kii i'KiA. A., i, 1 '0. ^ 

Hydroxylamine and ii.s sail s (Knum ami | 

HohoTT'. A., vi, lo29. 

dnditshvdrocldundc.re.aitioiior vvitli i 

cavbuuvl compounds ( Ackfk), A. , u , i 
elect rolvtir n-ductmii nf, al 

(-athJd/‘s (Tai'KI. ami !!ah!.). A., n. j 

171 ; ,Tai VI,), A., 11, ! 

jliM) and HNVi: s iK 

a.ti.m ..f. un k.tmHs .;f llm iv].- ' 

CHKd’lirlld'HUU 11 'fn-.si and | 

TfdnI;. a., i, 702. 

actimi off-cn. on In am f- 

COM ami ri -MAN*' , A.,,K -<-• 
bchavimir -d, in the .-r-aumm G H SA 

and l.i zZAiT''!. A,, n, ><0. _ 

action of, on fats A., i, 

758 , 

KyiToxji grottpi. 

Ku hfEU'. a., 1. 

jdiviiulic, o>imiati''n "f ami 

HaScv), a., ii, 327. 

Hyjrric acids, hydrcsy-, smiiciD' 
(f (//f/vv-o-N thff}pr>4 hUi) ' Lei <'HS 
ami KFiiii:];), A., i, 510. 

Hygroscopy, imjHtrtatKe of, m g* 
auaiyMHdiElCK.AKD;, A., u. dH. 

Hypernephromas, malignant, fats am 

ti,. f,r(yi'Kj.r>,S A-, ii, ‘51^- 


Hypnotic action of the 
group (van der Eeckhoci ',. 
Hypoiodous acid. See umln- lotiir,,, 
Hyponitroua acid. _ Sec 
Hypophosphoric acid. Sc-p j,r' • 
pliorus, 

Hypophosphorous acid. Sci iimlci p];,,,. 
■jihOTUS. 

Hyposulphites. See u ml 
Hypothermolysin (Or.ivi), a,, ji, 4<;(‘ 
Hypovanadic acid. See intd*'r Vfiijadi:;Ti^ 
Hypoxanthine and its 

(H.Aisim and ^VExzEr.l A., i, [,d' 
Hyssop oil (SciirMMKL^LCu.!, A..iV 


Ice, density and latent licsd of fnsinr, f,i_ 
und the molecular <]c[i''!ssiuii of t|,' 
freezing point in afincnits so]tltio[,^ 

(Roth), A,, ii, 7.''7. 

Idocrase from Sardinia (Pituori; 

IliMAiani), A., ii, 803, 

Mdose, isolation of (Dunksma and 
AnnEUDA VAN Ekknm'kisA A,, i, 
9 .a 2 . 

Irftiisfoi'rnation of, ivto /s'oIiuh 
(A lAiEllDA VAN KkV.SVILIS- lun] 

1’fank^ma), a., i, IS'l. 

Ignition temperature, Si/e luidti 
Tlu-riiioclieniiNtiy, 

Ilicyl alcohol and n-rimynn, idejuify d 
(.irsoELKiscn and lunioi xi, A., i, 
1000. 

Illuminating gas. See iindf-r Ca.^. 
Ilmenorutile ^ml it> tilati"!i lo.^trira. 
ite (rnioJi and Zamuu^^in'I), A., ii, 

Ilvaite from Shasta < o,, talifoniia 
( l^KKscoi 1 ), A. , ii, I Oe. 

Imide chlorides, net ion ef ]iolas.siuiii 
tliio(“yuimte on (.luiiNsnyaud SniF;EY, 
A., i, B:17. , t . 1 

Imides of tin- an-matw sidjliomc 
preparation of tllAOih A,, i, ■>!, 
fSvzrKG, A., i, 871. 

Iminatole ring. ivsohiTimi of, m aniatiijr 

and anisine (I'l- 11 i-liamifuAUE*, 

A.,i, 219. 

seiie.s, taiUom.'Vism in the {(^apJ:1EI ■ 

Iminazoles. *t..vin:iiinn of ;_MiaPoi..^ and 
llAYi. T., 1669: 1’ , 19*. 
Iminazolones. See (.lyosalonp- _ 
a-Iminazolylpropiomc acid and a-u 
(WisiiAT^ and ; 

Imino-acids, synthesis el iSiAHMivi 

InHno-compounds, ‘ {■ , 

283, 
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[jDinodiacetic acid and its dermtivcs 
(JoNOKEEs), A,, i, 959. 

3 - iiaj tb th alen eaiil phonyl derivative 
I and its barium salt (Berg ell and 
f Fetol), a., i, 396. 

Iminodiacetimide. See 2 :6-Diketopiper- 
aiiiiie. 

Imino-esteiB, catalysis of (Derry), A., 
i, 419 ; (Stieglitz), A., ii, 167, 168 ; 
(McCracken), A., ii, 572; (Sciiles- 
ingeu), A., ii, 680. 

I m in 0 - esters, chloro-, si/n- and anfi- 
>t(-reoisoTneriam of (STJEnrJTZ), A., i, 
726. 

Iminopyrine and 4-introso- (Mi- 
( ffAELij^, Mielecke, and Lutze), A,, 
i, 62. 

h/ij'cmforia Ostntfhium, constituents of 
tlie rliizome of (Herzoo)} A., ii, 
078. 

[nanition, metabolism of calcium, niag- 
fie.siinn, and phospliorus during 
(Wellmaxn), a., ij, 306, 

[ndazole and its silver and nierciu iu de- 
rivatives (Jacorson and Hcrer), 
A., i, 299. 

derivatives, formation of, from o- 
methylated anilines (.Iaoorson and 
iluRER), A., i, 29S. 

!ndene, preparation of pure (Does), A., 
i, 410. 

ndene-S-carboxylic acid, 2-amiuo-, and 
its ethyl ester and amide, and their 
Jivdroehloriiifts (Moore and Tiiori'e), 
183; P,, 13. 

;:3-IndeuobeiizopyTaiiQl(l:4) and 7-hydr- 
o.\y-, and tlieir salts (I'erkin "and 
Kobin.son), T., 1099, 

Indiarubber. See Caoutchouc. 

Indican, detection of, in urine (Sai,- 
Kow.sKi), A., ii, 999. 

Indicator, inetanil yellow as a selective 
(Linder), A., ii, 627. 

Indicators, theory of (Agree), A., i, 
423, 6.52; (Stieglitz), A., i, 652; 
(Agree and Slagle), A., i, 653. 
establishment of the isomerism theory 
of, in the case of methyl -orange and 
helianthin (Haxtz.sch and Hil* 
scher), a., i, 469. 

constitution of, used in acidinielry 
(Hewitt), A., ii, 269. 
ior the titration of cinchona bases 

(Rupv and Seegkrs), A., ii, 239 . 
addition of indigo in tiirMions with 
methyl- or ethyl-orange (Luther), 

a., ii, 62. 

ifidigofera dTrectd and 1. s^nnairand^ 
analysis of the leaves of (Gaunt 
Thomas, and Bloxam), A., ii 76 ’ 

Indigo, analy.sis of (Gaunt, Tiioma.s 
and Bi.oxam), A., ii, 76. 


Indigoid dyes (Friedl.ander), A., i, 
371, 673 ; (Bezdzlk and Fried- 
- lander), A, , i, 673 ; (Friedlander 
and Schuloff), A., i, 674. •' 
behaviour, of, towards alkalis (Fried- 
lander), A., i, 372. 

Indigo -red series, thio-, preparation of 
colouring matters of tlie ( Farr week e 
voRM. Meister, Lucius, k Brunino), 
A., i, 987. 

Indigotin, preparation of (Lilienfeld), 
A., i, 797. 

stereochemiRtryof (Falk and Nelson), 
A., i, 107. 

electrolytic reduction of (Chaumat), 
A., i, 107. 

and 0-, m-, and jot/ / chloro-, colours 
of, in various solutions (Schwalbe 
and JnciriiKiM), A., i, 1019. 
behaviour of, towards alkalis (Fried- 
l.Mnuer), a., i, 372. 
reaction of, witli pota.ssiura perman- 
ganate (Miller and Smirnoff), A., 
i, 468. 

some nn symmetrical analogues of 

(Gcor), A., i, ion. 

estimation of, in indigo-yielding plants 
(BER(;'niEiL and Briggs), A., ii, 
75. 

Indigotin, L/- and /cria-bromo-, pre- 
paration of (Ge.sellschaft fur 
C iiEMiscHK Industrie in Basel), 
A., i, 468. 

chloro-, and its leuco-compound, pre- 
paration of stable (Gesellschaft 
FUR ClIEMISOHE INDUSTRIE IN 
Basel), A., i, 69.5. 

0 -, in’, and jO- chloro-, colours of, in 
various solutions (Schwalbe and 
Jochheim), a,, i, 1019. 
ehlorobromo-, preparation of (Gesell- 
SCIIAFT Fi’R CflEMLSCHE INDUSTRIE 

IN Basel), A., i, 1019. 
h'i-, tefru’-, and /fe.e«-halogenated de- 
rivatives, preparation of (Gesell- 
SCIIAFT FUR ChEMISCHE INDUSTRIE 
IN Basel), A., i, 798. 

Indigotin group (Wieland and 
Gmelin), A., i, 1013. 

Indigotinaulphonic acids, halogen 
(Sghwalbe and Jochheim), A., i, 
1019. 

Indium, interaction of, with organic 
halogen compounds (Spencer and 
Wallace), T., 1832; P., 194. 

Indium ^J^rchlorate, iodate, selenate, and 
cpesinm selenate (Mathers and 
^ Schluederberg), a., ii, 386. 
sili cotungstates (Wykouboff), A., ii. 
386. 

Indium, separation of iron from 
(Mather^), A., ii, 434, 
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Indole in flowers (Weeiiuizkn), A., ii, 
1065. 

regular occurrence of, in urine { JaffE), 
A., ii, 1057. 

urinary pigments derived from (Bene- 
uiCENTi), A., ii, 1057. 
derivatives (HiNsnEn.a), A., i, 453. 
detection of, in pus (PoilCHEn), A., 

ii, 769. 

estimation of, in fneces (v. Moiiaczew- 
sKi), A., ii, 441 ; (G OUTER and de 
Graaff), A., ii, 783. 

Indoles (Anoeli and Morelli), A., i, 
S‘28. 

electrolytic reduction of the (Car- 
rasco), A., i, 912. 

reactions of {Ant.f.ri and archetti), 
A., i, 207. 

Indoles, nitroso-, structure of {Ant.f.ri 
and Morerri). A., i, 828. 
Indole-acetic acid as the chromogon of 
nrorosidu i,HKir!'i;ii\ A., ii, 110, 
Indolinones, formation of (LiereiC, A., 
i, 681. 

Indolylacrylic acid, ct-aininn-, A-hcnzoyl 
derivative of, and its reduction 
(Errikc.ki: and I'i.aniaxi)', A., i, 
378. 

Indophenol, from _;?-toIii- 

enesnlpliouyl-a-oajilitliylauiiue .and p- 
anuiu)[)h(‘iiol A’liiAii--' ni: I’mirik 
Gj:if..'<hki^i-Ki.i:k j iO'NT i, 209. 
Indophenol, sodium salt 
A,, i. 416. 

Indoxaien (C‘'M‘T t in ). A., i, lot. 
Indoxyl ami its drriviitivcs, jM-cjcirat ion 
of (f.H.ir.NU i !' , A., i, 797. 
and its himKilogm-: ami derivatives, 
proiciration of musi mk Aniriv- 
& .^oPA-FAiuMK : I.iRn:MT;i,[i). A,, 
_i, .371. 

urinary, syiiijitoinatie signitic.nico of 
(I’oiuTiFiid A., ii. 76 '.r 
l-Indoxylbenzene, 3- and l-ltydioxy- 
ami 3: 4 rOhydn^xy-. and tln-ir suU 
phonic acids ,1'i.n t-i \Ni>i i; and 
8f HrLO}i-i, A,, i, r'd h 
Indoxylcarboxylic acid, d)- 

Thioiiaj)litlhTi-2-c:a'l'i>\yiie aci'l, 3- 
hydruxy-. 

ladoxylthionaphthenone <-tuiph 

RANhEl:}, A., i. 372, 

Indoiyl-2- and -3 thionaphthen 3- ami 
•2-onei, 3'- anil 2'- (Idv.u/iR and 
Ih.lKDRA.MU'.K , A., i, 073. 

Induline, explanation ()f the { rrmation 
of •0-'TR<>;ovrru and .'^u.i.klmann), 
A,, i, 373. 

IndDlines from aniline (BAroVESfi }, A., 
i “'2.5. 

Infant’s urine. See rrinf. , 


Inks, gall-iron (HiNitir n.; 
Kedesdy), a., ii, 544; '-i 

A., ii, 642. ’ 

Inlet-tube, steam (SroRTZRxr t,, 

ii, 828. • -i. 

Inorganic chemistry. See ( l:oir,g.,v 
colloids. See Colloids, '“‘- ij. 

hydroxides. See Metallic tiydrov-n 
salts. See Salts, iuorgauiv-d 
Inosic acid and caniine flrM 

Wenzel), A., i, 561, ' ®'i 


and its hydrolysis (Nki-rcv 

Brahx), A., i, 1020 


hydrolysis of (Levene aii-1 
A., i, 931. ^ 


laoBinc iiiu us acetate ami ’■dvev - ' 
and its hydrolysis (ir,\mr.' 
AVfxzer), a., i, 561. 

Inositogen lRosR\i-Ei:t;r.if.. A. ij t;> 
Inositol prod net ion ’of,' 

phytiii, by phvf.asn y" 

SlIIMVRA, .aurl TakaisijP 1 ■ 

236. " 


in animal fluids iiiid IP,. ,.- 

REROER), A., ii, S73. ' 

ill lle.di (Ro,sKXi5Em;Ei0. A., ii, ](}f,5 
condensation product of wip’i i.m' 
phorOaci,!.' 6c,. I’l.yt’i,,. ’ * 

pliy.siological helmvioui' of fM.wn'i 
A., ii, 521. ' ‘ ’ 

7-Inositol and it.s liexa-a-'civl dcrivahv 
(pE .loxcd A., i, 952. ' ' ' “ ' 

Inositol, ( yclie, ivlafion f.,, .1.. 

aliidiatic siigar.< (N \ 

394. 


Inositols of mistL-fo- .Ttxiipi 

A,, ii. 58. 

Insoluble substances, ju-tion of sohiM.; 

.siib.staiict'^ on m; ru\-[x,K 

and A A., ii, Ppp 
Intestinal jui".-, mume ..f tho alkiiiiii:y 
of I IVn.i. \i I 1 . A., ii. 51 ). 
l<iop,s in do^6;, of fit fiwji 

(Pram', A., ii, 

niiisfle, i])0 wntk tin: fC'iiiFin-.n!’', 
A., ii. 2PP. 

Intestine, i''l:iiinti''li!p of cMiccDhi!:'’]! 

to absoi'pii.in in Iluj (LoNimv a;iii 

P<'i.i)\v/i>\v A A., ii, 10.70. 
tlie ifdatinnshiii l-idwnui the lioiirk 
exert'tion of nitingcii and riHOipdiW 
rr<jm the, and its di'pemlcme tiiir-X 
work, and diuresis (Haas), A., ii. 
S74. 

iligrstion and absorption of moat in 
tlie (Lusi't.'N and -P) 

870. 

occnrif'CC*' of scafole ni tho 
(IlRUiKK), A., ii. 211. 
Intramolecular diangi*, in-w methoa for 
studyiiigi Pa rTEiiM>N' andMo’Mn.u,'''. 
A., ii, 266. 
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Intramolecular, rean-angcraent in in- 
active substances, polarimetric 
study of (Pattehson and McMil- 
lan), T.; 1041 ; P., 135. 
eifected by fusion with potassium 
hydroxide (Blanksma ; Tym- 
sTra), a., i, 262. 

lavertase of the date (Vinson), A., ii, 
418, 724. 

from yeast, adsorption affinity of 
(Michaelis), a., i, 235. 

Invert sugar. See Sugar, invert. 

Iodic acid and lodates. See under 
Iodine. 

Iodide of starch, nature of (Katayaiwa), 
A-, i, 9 ; (Padoa), a., i, 249. 

Iodides. See under Iodine and Poly- 
iodides. ' 

lodination, .studies in (Koener and 
Belasio), a., i, 778. 

Iodine, new polymiorphous form of 
(Kuruatoff), a., ii, 31. 
electrolytic conductivity of, in nitro- 
benzene solution (Bevnee), A., ii, 
149. 

relation between cuiTent and potential 
iUllbrence in solatia ns of, in potass- 
ium iodide (Beunnee), A., ii, 
754. 

solubility of, in water (Ii art ley and 
Camebell), T., 741 ; P., 5S. 
action of, on some elements i[i vaenum 
((Iuiohaed), a., ii, 31. 
reai'tion of, with phosphorous acid 
(.Steele), T., 2203 ; V., 193. 
liberation of, from hydnodic acid l)y 
certain halogcnatcd malonyl deriva- 
tives (Whitf.ley), P., 288. 
comparative invc.stigations on the 
olimiiiation of, after administration 
of potassium iodide and saiodin 
(Bascii), a., ii, 521 ; (Abdee- 
iiALUEN and Kautzscii), a,, ii, 
611. 

and seleninm (Pellini and Prdrina), 
A., ii, 833, 

and sulphur, existence of compounds 
of (Smith and Carson), A., ii, 32; 
(Ei’JIUAIm), a., ii, 681. 

Hydriodic acid {h}jdrorjen iodide], 
photochemical oxidation of, by 
oxygen (Plotnikoff), A., ii, 
790. 

decomposition of, in light (Boden- 
stein), a., ii, 172. 
inftuenco of radium on the de- 
composition of (Creighton and 
Mackenzie), A., ii, 450. 
influence of iron compounds and of 
eroxydases on the catalysis of, by 
ydrogen peroxide (Wolfe and 
i>E Stoeklin), a., i, 746. 


lodiae : — 

Hydriodic acid, liquid, heat of vaporis- 
ation of (Elliott and’ McIntosh), 
A., ii, 354. 

Iodides, new type of comhination of, 
witB sulphur (Auger), A., i_, 241. 
Iodic acid, study of the oxidation phe- 
nomena produced by (Baubigny), 
A., ii, 577. 

and bromic acid, estimation of, 
by means of thiosulphuric acid 
(Casolaei), a., ii, 222. 
periodates, bromates, and chlorates, 
estimation of, by means of form- 
aldehyde, silver nitrate, and 
potassium persulphate (Brunner 
and Mellet), A., ii, 222. 
Hypoiodous acid, action of nascent, on 
unsaturated acids (BoroAULT), A., 
i, 179, 269, 537, 791, 983. 

Iodine and chlorine, estimation of, in 
‘‘ erythrosine ” (Jean), A., ii, 129. 
bromine, and clilovinc, separation of, 
by means of hydrogen peroxide in 
acid solution (JANNA.scn}, A., ii, 730. 
See also Halogens. 

lodo-. See also under the parent Sub- 
stance. 

“ lodoargyrum ” (Xardelli), A., ii, 
715. 

lodo fatty acids, higher, preparation of 
esters of (Faebenfareikkn voem. F. 
Bayer & Co.), A., i, 310. 

Iodoform -sulphur (Auger), A., i, 241. 
lodogorgonic acid. See Tyrosine, 2:5- 
d/iodo-. 

lodohydrins, arom.atic, mechanism of the 
transposition of plicnyl in (Tiffen- 
EAU), A., i, 165, 166 ; {Tiffexf.au 
and Daudel), A., i, 972. 
lodolactones (Bougault), A., i, 537- 
Ionic concentrations, experimeuts, and 
mobility, Ionisation, and Ions. See 
under Klcctroehemistry. 

Ionised gases. See under Gases. 

Ionium (MA^CK^YALT^ and Keetman), 
A., ii, 144 ; (BoLTwmoD), A,, ii, 455. 
4'-Iouone hydrate, preparation of 
(COULIN), A., i, 1000. 

Ipomcea purpvrca, chemical examination 
of (Power and Rogeeson), A., ii, 725. 
Ipuranol and its diacetyl derivative from 
olive hark (Power and Tutin), T., 
907 ; 118. 

Ipuranol and its acetyl deiivative and 
Ipurolic acid and its esters and salts 
(Power and Rogeeson), A., ii, 725. 
Iridium, ■wave-length tables of the arc 
and spark spectra of (British Asso- 
ciation Refoet.s), a., ii, 834. 
Iridium salts, complex (Gialdisi), A., 
i, 3. . 
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Iridium cliloridus, compounds of, with 
alkalis (DET.iJiprNE), A,, ii, 702 ; 
(VkzEs), A., ii, 703. 
oxides (WoiiLKR and Witzmann), A., 
ii, 300. 

solid solutions in the dissociation 
of (Wohler and Witzmanx), 
A., ii, 301. 

Iridium crucihles, use of, in chemical 
operations (Cbookes), A., ii, 702. 

Irido- oxalates {Gialfiin'i), A., i, 3. 

Iron, crystallised, from a foundry at 
Teschen, Austria (CoiiNr), A., ii, 
949. 

electrolytic, preparation of (AMRKnr;), 
A., ii, r>93. 

metallic, constitution of (Tilukn). T., 
1362. 

Hume .spectra of (He.msalkch .and de 
Wattevim.e), a., ii, 83G, 445. 
spectrum of, in a liydro^eii flame 
{Hemsalei'H and he Watteaullk), 
A., ii. 547. 

.spectrum of, obsoryed in tlic 
oxyhydro^oii blowpipe IbTiiio (11 km- 
SALEOU and DE WaTI KVII I.K), A., 
ii, 547. 

(K'cavbiuisatioii nf CW'ibsr), A., ii. 
2SC. 

passivity of (Frkuexhai.en), A., ii, 
679. 

cobalt, and nickel, experiments nn the 
passivity of (Byers), A., ii, 1026. 
rusting of iTii.nEN). T,, 1356; I'.. 

169 : (Kkie.v]i). A., ii. oOS, 
corrosion of, by water mel water 
.solutions (Hkvn aiiil Bai Kch A,, ! 

ii, 849. j 

rust, ('Otn]K)sition of (Tit. hen). T,, j 
1362 ; P., 169. 

solubility of graphite in (Chari v). 
A., ii, 110; (pKNi-nn A., ii, 
275. 

as oxygen carrier tC'EiiVFJ.l.o), .A., i, 

1027. 

of the liver (.'^cAFFliu , A., ii, 210, J 
percentage of, in lats. lijroitls, and ■ 
waxes (Ci.iKish A., ii, 4(.<7. j 

Iron alloys with aluminium (tiwvFj;), ! 
A., ii. 285. 

with carlion (CitAi.i’Y), A., ii, 697. 
sjwcific hcAt of (OisERtiurKKR aiid 
Mel'ihfe), A,, ii, 3>6, 
influence of phosphorus rm (AVl’st), 
A., ii. 2S7. 

with carlxmand pho.sphonis ((bu:i;KN.^ 
and D0BREL.STEI.V), A., ii, 1042. 
witlioatboii and silicon (Cuntek.mann), 
A., ii, 853. 

with conpcrr (SahmEN), A., ii, 186. j 
with phosphorus (Gercke), A., ii, ' 
I'jtl. 


Iron alloys with vanadium 
Tamm ANN), A., ii, 502. ' ’ 

See also rerro-alloy.s, . 

Ferro-silicon, and Ferro-vajiaam 
Iron compouttdo, hysteresis of 
(Berndt), a., ii, 1013. 
colloidal, as peroxydia-stas^s 'W- 
A., i, 137, 490; ii, '57:5 S' 
(Wolff and de Stoekisv’ 

746. 


. of (Muller and KAm.[r,;)"r:’ 

192. ■ 

complex, in which the iron is n,, i- 1 
(Pascal), A., ii, 193. ’ 

and copper salts in pn-seiicr- ,,f 
and .alkali.s (Fkisati.;):!, .\ ii 
Iron antimonides ( K urn'ako> k Jmi f 
stantinoff), a., ii, 399. ' 
carbide, form.ation oi' ilVtsct t 
210.5 ; P., 241. ' ' 


carbides (Uj’Tox), A., ii, 
hydroxide, hderogctiiotis eoHoi,].,! 

(Szn,.\i:i)), A., ii, 197. 
oxide, spent, cMim.itini, of nai.LtU). 

cue in (Gaik). A., ii, pp', 
aluniininin phns].!iales, ufilhation of 
native (.'^rinnihEi;). A., ii, 
barium silicate. Sd- Tuianidlitc. 
sill jiljates, aiibvdrous, thenual di^i^aci.i. 
timi nf tlm (Kei-cki eu and 
A., ii, 289; (1. \^vULni,Vium 
MANX, and P.W')iii,Eii!, A.,290,aSl. 
siilpliide (MAi.FAT'n), A., ii, 192.’ 
and aluminium siiIiiLide, j.rt.lulib 
exi.stenec of a I't-niiioiiiKl othlljp' 
A., li. 111. 


.siil|ibiil*'s, tl<‘eujtipii.';iliim mI’, Ijv aliiaii)). 

ium (Ditz), A., ii, ] n. 

Ferric .salts, eumj»lt-y. ndniioti IWweoi 
magnet [(; :u)>l i hrinical ]imin-r- 
tirs of 1 1 ’a S i 'A 1 . 1 , A., ii, 7;i(l 
927, 

oxidations fffljvtfd ly {Ru.xoio- 
VANM', A., i, 770' 
ammoiiio-salts, new M-iios oi, m 
wliicb tin iron i.s iiiiiskht 
(I'ASi’AI.), A., it, I9i. 
rlilmidr, slnjriui>‘ i»l’ (JrFi;);i-:y}‘', 

A., ii, 698. 

and fen’oti.'i clduride, crinditcfivirv 
of SOiUliuU.S of (.ll EKllEtT), -L, 

ii, 098. 

hydruly.sis of (M.u.iii'avo nij.l 
A., ii, in. 

hydroly.sisor, Ldiirt of the vakiirv 
of tile negative ions on tin- 
(Malfitano .and Micjili), A , 


ii, 288. 

influt-nee of neutral salts on itii' 
livdrolvsis of (MAiiFi'AXiJ 
Mi« MEL), A., ii, b'l'A 
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iron . — 

Ferric chloride, couditions of equi- 
librium in the systems, potass- 
ium ferrocyanide, water, and 
(Volschin), a,, ii, 468. 
reaction between potassium thio- 
ci'anate and (Boxgiovanni), 
A., i, 770, 859. 

compounds of, with alkaloidal 
salts (SCHOLTZ), A., i, 202. 
chlorides (Cambuon and Robinson), 
A., ii, 112. 

hydroxide, nature of the pseudo- 
solutions of (Giolttti), a., ii, 
950. 

liydroxylamitc (Ebleu and Schott), 
A., ii, 1031. 

oxide, preparation of pure (Bkandt), 
A., ii, 899. 

electrolytic inactivity of (Peters), 
a., ii, 387. 

dissociation ])ressurcs of (Wal- 
den), A., ii, 852. 
different colours of, an effect of 
the size of the grains (Wohler 
and Cunduea), A,, ii, 2S7. 
sii i p hates { 0 A M E ii o x an d Kn R r N sox ) , 
A., ii, 112. 

Ferrous salts, effect of ferric salts on 
the rate of oxidation of, and on 
the catalytic action of (Greex), 
A., ii, 824. 

oxide, estimation of, in rock analyses 
(Mauzei.ius}, a., ii, 538. 
oxide hydrate, natural (Hari'), A., 
ii, 861. 

Iron organic compounds:— 

Iron organic salts (Rosenxiialer and 
Siebeck), a., i, 2-46. 

Ferrous ferrocyanide, colloidal, oxyd- 
asic phenomena produced liy 
( Wolfe), A., i, 490 ; ii, 1022. 

Iron and manganese minerals from the 
(lystalliiic schists of Brosteiii, Rou- 
mania (Bfthreanu), A., ii, 955. 

Iron ore from Bohemia, a remarkable 
(Beck and Dorixg), A,, ii, 397. 

Iron ores, estimation of arsenic in 
(Guedras), a., ii, 984. 
separation of alumina and silica in 
(Timby), a., ii, 533. 

Cast iron, identity of graphite and 
“temper” grajdiitic carbon in 
(Chakfy), a., ii, 37. 
estimation of phosphorus in (Ches- 
xEAr), A., ii, 427. 

Cast-Irons containing manganese, con- 
stitution of (Gl’Jlia:t), A., ii, 192. 
Pig-iron, estimation of carbon in 
(Orthev), a., ii, 131. 

Steel process, Thomas basic (West 
and Laval), A., ii, S51. 


Iron 

Steel, loss of carbon during solution 
of, in potassium cupric chloride 
(Moore and Bain), A.» ii> 899. 
direct combustion of, for carbon and 
sulphur (IsHAM and Aumek), A., 
ii, 898. 

apparatus for the estimation of 
carbide in (Mars), A., ii, 429. 
estimation of carbon in (Oktiiey), 
A., ii, 131. 

estimation of carbon in, by means 
of an electric furnace (Johnson), 
A., ii, 6:40. 

estimation of chromium and nickel 
in (Campbell and Arthur), A., 
ii, 779. 

cstiiiiatioii of chromium, molybd- 
enum, nickel, and vanadium in 
(Blaik), A., ii, 900. 
estimation of chromium and tungsten 
in (Hekrichsen and Woltek), 
A., ii, 900. 

volumetric estimation of manganese 
ill (Sacekdoti), a., ii, 228 ; 
(Raymond), A., ii, 323, 
estimation of phosphorus in (Ciie.s- 
NEAU), A., ii, 427 ; (Misson), A., 
ii, 732. 

estiinatioii of sulphur in (Jaboulay), 
A., ii, 223 ; (Orthey), A., ii, 731, 
apparatirs for the estimation of 
sulphur in (Raymond), A., ii, 
628. 

estimation of tungsten in, containing 
chromium (v. Knokre), A., ii. 
779. 

estimation of vanadium in (Camp- 
BELL and Woodhams), a., ii, 
901. 

Steels, gases occluded in (Belloc), 
A., ii, 108. 

containing phosphorus (de Kry- 
loff)*A., ii, 698. 

See also Nickel steel. 

Iron (in general) detection, estimation, 
and separation : — 

precipitation of, by ammonia in 
presence of tartaric acid (SlREUKERh 
A.,ii, 71. 

and copper, detection of {Delebine), 
A., ii, 633. 

estimation of, by permanganate after 
rednetiou with titanous siilpliate 
(Newton), A., ii, 538. 

estimation of ferrous (Knioht), A., 
ii, 323. 

estimation of ferric (Bollenbacii), 
A., ii, 229. 

alumina, and phosphoric acid, estima- 
tion of, in presence of each other 
(Cooksey), A,, ii, 987- 
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Iroa (in ^i^nicral) detectioa, estimation, 

volumetkic «^stimation 
of, by means of titanous cblondc 
(Jatar), a., ii, 778. 
and vanadium, esiimaUon of, m 
presence of each other (Eugau),, A., 

apmritus for the estimation of carbide 

A., ii, i29. 

estimation of carbon in (de 

and Y. WiNiwAKTEii), A„ u, 3-0. 
apparatus for the Estimation of carboj 
(^Vn>EMANN), A-, lb 984, 


iBatinethylamine, 5;7-'/fbiviii)f). 

ui,’0xER), A., i, 454. 
o-Isatoxime {Wieeand and 
A., i, 1013. 

Igomsric change, action of 

chlorido as an agent for auvsi;.,’., 
(Lowry and Magsox), T., iig,""'’ 

rearrangement (Faworskv and 
MANX), A., i, 15. 

Isomerides, reoiiirocal tninsfr.nnatitjQf^f 
under the influence of eltfemv4 
indmbion (Tanatau), A., i, ;-,0. 
structural, formal types of'(LA;ij; 


(GnZEsciuK), A., ii, 1071- 

volunietric estimation of manganese in 

(RAYMOxn), A., ii, 323. ^ 

estimation of phosjdiorus m (CHE-- 
keau), A-, ii, 427. , 

estimation of sulphur ui }, 

A , ii, 223; (Or.rnEY), A., n, 

apparatus for the estimation of sulpluu 
in (Ray MON n). A., ii, 
osS^ionofvaUmiin 

and WooDUAMs), A., ii, 90J; 

colorimetric method for the _ 

of small iicrcentages ot, lu coi'it. 

alloys (Uueoojiy), 1 ., 9 o. 

and hnniiinm, 

metric eslnnatiou of, m ^ 
ium (Wakyn^ki and Miuvam), 

A., ii, 736. , , 

pure ferric oxide as a 

stance for the estimation of, in 

hydrocliloricacid solution' B uanj)!,, 

A., ii. 899. . - / ■ 

volumetric estimation ot,_ 

compounds (M ft lb, A., n, — ■ 
estimation of, in ^reduced iron Ifli.F.' 

' I’n iisl, A., ii, Ill 

sepamtioii of, irom^ vobalt ami umhe 
T vrvl A. lii r 

.emiation of’, Wu iudiiuu (MArnEius), 

A., ii, 434. ... 

,.eparation of, from immg.nx'sc iMuo],h 

and Mii.U’uh A., ii. , , ) 

seiiaration of thoriuin, Utaiiium, a : 

zirconium trom iDiaun u and j 
P^eEI'M* , A., ii, 13o. i 

Iron gronp, jd | 

poinU ot cr-immm ot th , ) ‘ ^ 

Uatiuu method (Rri-<;E»j, A., 1, 41. | 

IroroiidV^oontactlroceM (Kot 

D'Ass, Si-SBELi.. iuid Kai-11). a-' 
I.itd^nnd iu rne,l,.vl dorivotivo. pro- 
lUtin, aolioii »l rll‘>-a'‘‘!'‘'= on (Ha» 

1 i I'.t. 


A.,i,749. 
iBomeiiBm, dynamic. Sec umleyAffiniiv^ 

chomical. 

structural (Makiko), A., ii, ,S3;], 
IsomorphiBin (Gossneh), A., ii, atSfi, 
Isomorphous Bnbstances ainl tlicir mix- 
tures, specific heats and lieuts of fusion 
of (DonOJAWLK-VSKY Ulld IViXtKiUi, 

doky), a., ii, 806. 

J, 

Jftteorrhizine and its doiivalivcs from 
calumha root (!' Els r), i, 1(11. 
Jecorin and other leeitliin-lilce snhstaniii's 
from the liver of the horso (flAsicoi-f), 
A., i, 1029. 

Jeffropinic acids, c- aii'l j3-, ami a- ami 
3 Jeffropinolic acids tl’sEHiuni attd 
LEi-miTESOEimmO, A., i, 11)7. 

Jet, origin of (Si’IELMANN), A., ii, 50 j. 

K. 

Kaersatite from Liuosv and Grn'uW 
(Washington ami Wramu), A., ii, 

“ Kalkstickstoff.” !?('<■ Mavmml ix 
p(,'rini(uits, . , 

, Kaolin, formatiou of (Haunei. , A., ii, 

KatiboliBia, l"-tcin, 
j acid "» ■.I-"*-'"’, ""i-*. 

())siEia>Eim), A., ii, 312. 

Kayana abura. 8ec l-mja 
'uhc Uialcciilc 

Xeratias, vatwus, “ 

(AliUEUJiALJ'ES ami iuN. a., 

xSp, detection a..a fffl';"' 

benzoic acid lu A j ^ 

Waia, and ^ _ 

Keten j ^ W» ls.mote " 

Stewart), A., h 318. 
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Setea, soine reactions of (Cjiick and 
WlL-SMOilE), P., 77. 
iiolymeridc of (Chick and Wilsmobe)^ 
T., 946 ; P., 100. 

Ketens (Stau dinger and Klever), A., 
i, 246, 318 ; (Staudinger), A., i, 
no, 411 ; (Staudinger and Ott), 
A-, i, 602. 

Keto-alcohol, 027114403, and its acetate 
and phenylhydrazone, from the oxida- 
tion of the substance, C27H4(;03, from 
oliolosterol (Pickard and Yates), 
T., 1683 ; P., 121. 

Keto alcohols, synthesis of (Be, vise and 
Herman), A., i, 248. 

2 Keto-l-all^l(iihydroquiiioxalineB, pre- 
piuatioii of (Lange), A., i, 839. 
7-Ketobehenic acid {Shukoef and 
Schestakoee), a., i, 7o5. 

1- Keto-l:2-dihydrobenzoxazoIe and tlie 
action of aniline on (Young- and 
Dunstan), T., 1050. 

4- Keto-l:4-^hydroquinoUne-2-carb- 
oxylic acid (Heller and Sourlis), 
A., i, 913. 

2- Ketodihyd rothionaphthen, 1 : 1 -di- 

bromo- (Bezdzjk, Friedlander, 
and Koeniger), A., i, 200. 

5- Keto-4-dimethylami]io-l:2:2;4-tetra- 
methylpyrrolidine and its additive 
ilerivatives (Kohn), A., i, 829. 

5-Keto-4-dimethylaniino-2:2:4-tri- 
methyltetrahydrofnranand its additive 
suits (Korn), A., i, 819. 
5-Keto-3:3'-diphenyl-A^O')=^-'-biscyc7o- 
pentenylidene and its hydioclilor- 
ide (Horsciie and Menz\ A., i 
14S. 

2-K:eto-4:5-dipheiiyItetrahydroglyoxal- 
ine, bromo-derivativcs (Biltz and 
Kimi’EL), a., i, 574. 
cKeto-^-ethylheptolactone-7-carb- 
oxylic acid and its iiyd roly sis 

(F [CUTER and Karpeler), A., i, 660. 
a Ketoglutaric acid (Blaise and 
Cai’LT), a., i, 743. 

2-Ketohydrindene. See /Q-Hydiindone. 
Ketohydropyridines, o-amino- and 0 - 
hydroxy- (Piccinini), A,, i, 908. 
Keto-ketens and their reactions (S lArn- 
i-VGER and Klever), A., i, 318; 
(Staudinger), A., i, 410, 411. 
5-Keto-4-methylaniino-l;4-di- uiid 
-l:2:2:4-tetra-methylpyrrolidines and 
their phenylthiocarbamides (Korn) 
A., i, 829. ^ 

5-Keto-4-methylamino-2:2:4-trimethyl. 

tetrahydrofuran and its plicnylthio- 
carbamide (Kohn), A., i, 819. 

2-Keto-l-methyldiliydronaphthalen6, 
chloro-derivatives (Fries and Hem- 
EEJ.-MANN), A,, i, 730. 


2 Keto-l-methyIdihydro-l':2'-naphtha- 
quinoxaline (Lange), A., i, 839. 
4-Keto-3'methyM:4’dihydroqiiinoli2ie 
and its additive salts (Heller and 
Sourlis), A., i, 913. 
2-Keto*l'methyltetrahydronaphthal- 
eae, chloro-derivatives (Fries and 
Hempelmann), A., i, 730. 

Ketone, CghfgOgNg, and its semicarb- 
azone, from the trioxime from 3- 
uitroso-2:5-dimethylpyrroIe (Mor- 
ELLi and March E iTi), A., i, 
363. 

C-lIigO, and its oxime, benzoyloximo, 
and seniicarbazone, from A^-cyclo 
hcxcneacetio acid (Wallacd), A., 
i, 426. 

CgHjjO, from tlie action of calcium 
carbide on bn tan one (Bodroux and 
Tarourv), a., i, 851. 

CflHj.jO, and its .semicarbazone, and 
hydroxymcfchylene compound, from 
tlie dikctoiic, C9H14O2, from santene 
(Semmler and Bartelt), A., i, 
38. 

ity oxime and semicarb- 
azonc, from l-methyIdicycio-2:2:2- 
octan-7-ol (Semmler and Bar- 
telt), A., i, 38. 

Cj,[l440, from pinene (Henderson 
and Heilrron), T., 292 ; P., 31. 

^Rd 0511440.3, from santene 
glycol (Semmleii and Bartelt), 
A., i, 355. 

and its oxime and scmicarb- 
azoiic, from turmeric oil {Ri pk) 
A.,i, 95. 

and its oxime, from 1- 
mc t by I- A'^-cy cl 0 h ex en - 4 ol ( M a n - 
nilh and Hancu), A., i, 276. 

and its oxime, from 

di benzoy Initrobenziminoazopiper- 
idine (Spiegel and Kauemakn), 
A., i, 293. 

C^gHogO, fi'om methyl glutarate and 
magnesium phenyl bromide (Fecht). 
A., ii, 916, 

Ketone vHho-ethevs, preparation of 
(Hess), A., i, 762. 

Ketones, formation of, during acetic 
fermentation (Farnsteiner), A., i, 

formation of, from amides of a-bromo- 
fatty acids (Mossler), A., i, 133. 
luteraction of, ivith^-benzylhydroxyl- 
amiue (Scheiber), A., i, 763 • 
(Scheiber and Brandt), A., i’ 
764. * 

action of calcium carbide on (Bod- 
roux and Taboury), A. , i, 854. 
condensation of, with citral hydrate 
(Coulin), a., i, 1000. 
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Ketones, reaction of, with dipiieiiyl- 
methanediinetliylljydrazine (v. 
Biiaux), a., i, 700. 
action of mercuric iodide on, in 
alkaline solution (Marsh and 
Struthers), F., 266. 
action of a mixture of mercury diethyl 
and sodium on (Schofjgin), A., i, 
881 . 

condensation of, with j>-phenylenoili- 
amine, ;8-ua[)htliylamiuo, and &• 
naphtiiylliydrazine (R(jthex- 
FrssEH), A., i, 52. 

coiidensatioii of, with cliiyl [ihcnyl- 
nropiolate (Ruhemanx), T., 431 ; 
r., 52, 

action of alonliolic potassium hydr- 
oxide on (Moxtagne'), a., i, 
9S8. 

action of sodamhio <m (IIali rk ajid 
Baueii), .A,, i, 1>87. 
action of sodium aijd alkyl lialuids oji 
(ScinmreiN), A., i, <S6k 
coutaiuing the gruii}', 'ClU'CO'ClB, 
condensation of, with esters in 
presence of sodium ellioxidc 
(Clarke, LAi'woKiJf, and Wecii.s- 
LEiih T., 30. 

of the type, C 1 1 R C 1 1 ‘C 1 f • C 1 1 ■ CO ■ R, 
action of Iiydioxylamine on i,Cil sA 
and Ter XI), A., i, 762. 
naturally occurring aliphatic, syntliesi.s 
of certain, and lh>-ir possil'Ie inoile 
of formation in tin organiMU 
(Dakin), A. , i, 134. 
aromatic un.-at united, l oluiuvd hydio- 
lialides uf and 

ClSMANdi, A,, i, 801, 
cyclic, new (Blam i, A,, i, 

suithesis hy imaiisnf the cai hoxylic 
C.'iei's of K'H/, I’lKtiKR, llE.sSE, 
and Sen WAR 17'. A., i, 24. 
taiitoiiieri'm <4' d^IAX^[(:n .md 
HaNi I' , A., i. 275. 
coiJ<lensati<'ii ot, with ai'iniatic 
ahieliyde.^ { WAt.i..\' ti. .A| Ai.l.isux, 
and Maiiui < , A., i. 121. 
rea'dion <d', vrilh dij-li- nyliiiethan* - 
dimell.ylhydra/inc v. BrauX), 
A., i, 737. 

fatty, melting poiiil.s *4' the //-iiitio- 
plicnylhydiaziuies of, and tlicir 
idcntillcatie.n : Dakin 1, A., ii, 231. 
hydi'oarojnalie iCuns-i.KV iunl Dil* 
L!Xi;\ I’,, 130, 2S1, 
fl3-un.satur.tted, rcducti<Jii 'd (Skua, 
Atio.i.x, and Krai >■•>), A., i, 

S55. 

See also 3-Ac'‘toxy-kt lone.', Amino- 
ketom-s, 3- Hydroxy -aa- dialkyl 
ketom-s, llydro.xy-kctimes, and 
Trike; mi.' 


Ketones, thio-dcrivatives '.f 
Lambkecut, and MidvEn, \ -'(yN 
Ketonic acid, CglliiOy, atid 14 , . 
carbazone, from 
l:2:3-Ahoctcn-3-one(s k.m i, 
Bartelt), a., i, 355, * 

C'gHjgOg, and its Pfatiifni't, 
from the diketone fnim 
(Semmler), a., i, 38. 

CgHifiOg, and its seinicaihavr.Qj; . 
the oiidatioi, c,r 
(Rouveaitlt and Lkavumk ( 
i, 193, 195. ' 

C„Ha,0, iiiitl C,5lf,,0., a,„| 
l-henylliydramncs, IV, „„ ■ 

(AxtJELi nnd MajuXio, i 
OoJfoA. and its oximl^^ f,o| " 
reduction of the acid. ('..R n v 
^ (WiX])AUs), A., i, 72S. ' ’ 

(V,ir 4 oOg,aijd its oxime am] 
salt, Irom cltolestenotio .llnn-v ,,.! 
O.VRnxER), T., 1330 ; i’,, 
Ketonic acids, tlihusic 1 

GAi'i;r}, A., i, 713. ' ' 

naphtliaresorrdnol u.s a rea;rfiit for 
(Maxi)p:l and NEimfoa;),’ \ j; 

'^-Ketonic acids, detenniiiaiiou nf |]^j 
constitution of i.smneiic denvaiivssof 
(51 eyei’.\ a., i, 24. 

Ketonic ami enolic compounds, hcltriviuur 
of, wilh dia/.o-eompeuuds 'Trvi iv 
andUini.iAM- A., i, 124 . ‘ ‘ 

tlip ammonia reaction f-.j' 
giiishiiig ht'iui-eii .Micijaei, anj 
HiimERT', A., ], 7S. 
tertiary amines a.-r reagf-nls fur uit- 
tiuguidiiiig hetwern u^Ijciukl aud 
Smith', A., i, 9)3. 
acetyl chloride an<l .acetic auliydrk!'’ 
as reagents f-r d!STii]."iii.s)iirig ne- 
tween iMif iiAKL and' .MriUHi', 
A,, i, 949. 

3 Ketonic esters, new syutheds of 
i/ei.iMvR), a., i, 213, 7il*; 

;Siui,i.ki, A,, i, 314 
Keto-2-phenylbenzotriaziiie, .e-cyaiio- 
amitiO' (I’lKRRuv), .A,, i. 925. 

Keto-2 phenyldibydrobenzotriaziae. 

ryaminmino- (IdKRlmNt A., i, !24. 
4-Keto-2-phenylimiiiotetrahydrotiiio- 
pheii-3-dicarboxylic acid, erlyl edw, 
and its i.someiido (Ki hlma.v.v , h, 


627 ; 1'., 53. 

KetO‘2-phenylnaph.thatriazine PiEi'- 
Rox), A., i, 926. 

3-Keto l;2:2;4-tetrametbyI?yrrDlidiiie. 
‘l-amino-, and its phenyl thiocud'ijiMuk 

(KoJix), A., i, S29. 

2-Keto-l:4 6:6-tetramethyl*A -Jem- 
hydropyridine. See 

methyl-A-^-letrahy^li'u 2-i-} d'-i''"''-' 
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Kcto-2'thio-5'methyUhiazolidine-3- 
acetic acid (Kobnkk), A., i, 510. 

Ke to -2 thiothiazolidiae - 3 -acetic acid . 

>. Illiodaniriacctic acid. 

Ke to 2 : 3: 6-trimethy 1 - 2 ; 6- diethylpiper- 
idine acd its nitrate (Tkaube), A., 
i. 3tj2, 

Ke to- 2 : 2;4- trimethyltetrahydrofuran , 

4-ainino-, and its phenylthioearhamide 
ri\OHN'), A,, 819. 

Keto - 4 : 6 :6-t rime thyl- A' -tetraliydro - 
pyridine. See 4:0:6-Triniethyl A'‘- 
{.■traliydro-2-pyi'idone. 
idney, frog’s, colloid nature of \ng-^ 
iiu’iits in relation to their behaviour 
ill the (Hober and Kempner), A., ii, 
71(5; (Huber and Chassis), A., ii, 
S7r>- 

idneya, action of the digitalis group on 
the {.loNEscu and Loewi), A,, ii, 
720, 

c.veised, effect of poisons on the per- 
fusion of (So i.lmans and Hatcheii), 
A., ii, 210. 

perfused, tissue respiration in (Vf:R- 
\om), a., ii, 53. 

'dney Bccretion of indig(3-caTmin, 
niethylciie-blue, and sodium carminate 
(Shafer), A., ii, 769, 
netic theory, application of the, to the 
int'tals (Reboul), A., ii, 934. 
ineticB. See under Affinity, chemical, 
iri-abura. Sec Wood oil, .Fapanese. 
jeldahl’s method (Salkowski), A., ii, 
1070. 

rdhnkite from Chile (Palache and 
AVarren), a., ii, 1047. 

"Tpton, xenon, helium, and neon, per- 
centage of, in the atmosphere (Ram- 
.say), A., ii, 688. 

density of (Moouk), T., 2181 ; P., 
•>72 


L. 

iccase, oxidations with, in presence of 
salts (v. Ehleii and Hoj.in), A. ii 
1021. 

acquer, Japanese (AIiyama), A., i, 437. 
actaldehyde, synthesis of, ami its de- 
rivatives (WoHL and Laxge), A., i, 
9i2, 913. 

ictaldehydeacetal, preparation and re- 
actions of (WohLt and La^toe), A., i 
912, 943. ' 

Actam, Cj^HjjONj, from a-benzoyl- 
arainoisoluityrainide (Mohr and 
Gkis), a,, i, 339. 

GisHojGaN, from the meiithylurethane 
of ethyl lactate (VaixEr), A., i, 
976, 

xciv, ii. 


Lactic acid {^vdhylulemJadic add, «- 
kydroxypropionic odd), fomation 
and decomposition of, by micro- 
organisms (Meikrnkr), a., ii, 
414. 

in eclampsia (tex Doe-sschatb), A., 
ii, 122 ; (Do.vath), A., ii, 213. 
formation of, in muscle (Latham), A., 
ii, 609. 

action of, on the isolated and surviving 
heart of mammals (Backmax), A., 
ii, 612, 

in wine (Paris), A., ii, 543. 
comparison of methods of estimating 
(Tki^mmek), a., ii, 905. 
estimation of, in animal fluids and 
organs (Jf.rusat.em), A., ii, 905. 
estimation of, in lactates (Paessler), 
A.,ii, 438. 

estimation of, in musts and saccharine 
liquids (Legler), A., ii, 438. 

Lactic acid, bismuth salts (Telle), A., 
i, 851. 

glacinum salt (Gla.smann and No- 
vicky), A,, i, 121 ; (Tanatar and 
Kurovski), a., i, 769. 

d- Lactic acid {pdraJacHr. add, sarcolaAic 
add), formation of, in the autolysis of 
muscle (IxouYB and Kondo), A,, ii, 
209. 

Lactic acida, thio-, optically active 
(LovEn), a., i, 714. 

Lactic acid fermentation, See under 
Fermentation. 

Lactone, and its acetyl and 

bromo-derivatives, from 3-methyb 
pyrazolone and ethyl acetoacetate 
(Wolff and Schreiner), A., i, 
291 ; (Bulow and Schaub), A., i, 
579. 

OgH,fjO.>No, from 3-methylpyi“azoIone 
and ethyl methyIacetoacetate( W olff 
and ScHREtNEK), A., i, 291, 
C]oH].,OoN|>, from 1:3- dimethyl pyrazol- 
one and ethyl methylaeetoacetate 
(Wolff and ScuRErXEK), A., i, 
291. 

;3-Lactone, Cgt^IIj^Og, from diphenyl- 
keten and quinono (Stahhinger), A., 
i, 410. 

Lactone dyes (IIerzig and Epstein), 
A., i, 899. 

Lactones and the corresponding hydroxy- 
aoids, pharmacological action of 
certain (Marshall), A., ii, 1060. 
of the pyrazole serie-s (Wolff and 
Schreiner), A., i, 291. 

jB-Lactones, formation of (Staudinoer), 
A., 1, 410, 411. 

7 - Lactones, tbrmatiou of (Shukoff and 
Sc'Hehtakoff), a., i, 756. 

Lactones, See also lodolac tones, 

90 
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Lactose {milk migtxr) nnd its derivatives, 
scission of, by diastase (Bierky and 
OiA.TA), A., i, 1031. 
forma of (Hudson), A., i, 952. 
heats of .solution of the three forms 
of (Hudson aud Brown), A., ii, 
665. 

action of calcium hydroxide on 
(Kiliani), a., i, 128, 715. 
condensation of, with forinaldobydo 
(Rosesueiig), A.,i, 320. 
cstiiuatiou of (Siiimidzu), A., ii, 991. 
estimation of, in milk (Oarrkz), A,, 
ii, 236 ; (Gu£iitn), A., li, 329. 

LsevuloBazine {/rucfo.vtii})i>, 2:5-<Vitetra- 
hydmc>/h)it}jl}nfmzinc) and its octa- 
aeetvl derivative (Stoltk), A., 
ii, .51. 

degradation of, in the animal body 
(Sjolte), a., i, 833. 

Lsevulose [d-fntr(r,.sr), feniientation of, ] 
hv yeast juice (H AUDEN audVorNOk i 
l\, 115. ^ _ ! 

o.xidation of (Nek), A., i, 7. | 

behaviour of, towards dilute sodium • 
hydroxide (MkisemieimeiO, A,, i, | 
319. 

ill diabetic urine (Boiu HAiinT), A., ii, i 
518. I 

tetra- and iteiita acetates, crystallised ^ 
(BuAVNsi, A., i, 3-j.). 
lueeipitadon of, by basic lead aeetate 
(Gkeui.iU'', a., ii, 99). 
detection of, in pivseiieo of otli'-i' 
natural su^ar.-^ (Pjeiiaki; is), A,, ii, i 
542, ' ' I 

Laevulose-e nitrophenylhydrazoue (Me- ! 

Cl.MUEE i, loll. j 

Lamp, lleliiei'. Svi‘ 11 ' filer laiiij*. 

Langbeiuite and vaiii !ii»!llte {Na< ki'a), | 

A., ii. < 192 . I 

Lanthanum ammoiiium iihdvbdale { [b\ii- 
niEUi , A., ii. 5u5. 

.suli'hate, fmniali'Ui ->1', tpuu laiitliauum 
ox.iiiite )>y -‘•ulplmric arid AViiri M ;, 
A., ii. 57 ii. 

d/sulplii'le i Bii.izb A., ii, 

Lanthanum, (‘erium, aiei didymium, 
(juautitulive >.[)<• Uia and .separation of 
(I’oi.i.oK and 1 .Emsai:i>), A., ii, 615. 

Lassallite. JSoe I’ilulite. 

Latent heat of fusion. .<(0 under 
TlierNioriteMiistiy. 

Laterite, oriifin uf G iixt iaed and Lt-v 
NDUNh , ii, 203. 

Laurane, G_„dl.,. fi.mi liuv'-l oil (Mat- 
Tit i> and .'‘A N 1 1 KE ' , A , , i, 1 1 

Laurel-leaf oiU II AKSsEE , i, do. 5. 

Laurel oil, “ uiisaponifiable riialtei ’ of 
(Mai ritK.s and Sam'EI:', A , i, 417. 

Laurie acid, a hydroxy- (I’uwkk and 
J: - .K}:- )S f, A., ii, 725, 


Lavas of the recent eni],ii,,,. . 

(Lacroix), A., ii, 766. ‘ ' 

Lavender oils, obseivali-iiis , 
analysis of (J eancard and s 
ii, 232. _ ' 

Lead, atomic weight of fhu-r,, 

WryenM^ A O’ Ooi ' ' • ;ij-j 

A.,i- 




clcctrocbemistry of (Ci:\nux(j) 


aiiu selenium, ireezinf».rKiini r ’ 

of (Friedrich and iJia ' v' 
696. ' ' ^ 


poisoning. See under 
Lead alloys with aluminioQi GUn-L. 
A.,ii, 2S6. 

with antimony, estimatioa . 

ill (Howard), A., ii^ 
witli calcium (])o\ski), Z n 
with cobalt (DrcELUKzl’t 
(Lewkonja), A.,ii, N5;r’ ’ ' 

with niektd (Vn.ss), A., ii. 
with palladium, E-iture 
l’Asn.sEv), A., ii. .s60. 
with tin (Ro.senuaix and TreuEi 
A., ii, 1038, 

hardness of (Saimshnhcofk I k ii 

294. ' 

estimation of lead in (Hoi.zmvxx 
A., ii, 633. 

Lead compounds, solubilitv of, in \v,up« 
tr!.Kis.<NER', A., ii, 49. " 

Lead chloride, mialy.ds of {Baxtei; se) 
Wn.soN), A., ii, 2S1. 
ammonium cliromale (GRoGin: \ ij 

691, ' 

hydroxddr, lietenigoiieous culloiii] 
(Szii.AEDl, A,, ii, 197. 
p.»ta<siuiu />'’/'i''ilidt', ells'. I'oiiipod 
ti<*n ami forainla of i.Mi-i.iijUM' 
IV, 97. 

nitrate aud sodium nitrate, te’iijTni 
lures of .'.poiitaneoiis erystailisiUM 
of mixtures (<f (Isaac), T., Sd: 
IV, 30. 

nitrites (Ciin.F.snTTi\ A,, ii, .Sl-xSli, 
pota.ssium nitriles, complex ..M:-!’; 

DRl'.M V 1’.. 9". I 

oxides, velocity of rediietioii of, by I 
carbon monoxide and the exi.'U’.i;i 
of a suboxidc (Biusi.Ei:), T., ).d. 
jDi-roxitle, formula of, ami (lie aetb 
of .S'denious acid on (Maiuxo), .1 
ii, lu6. S:13. 

Triplumbic bb-ovide {r■'■d h’d'. '(S 
amination ot idVririHFii.), A., !■ 
69,227. 

assay of {S.acueu : I’iesziv-EK , A 
ii’ 22S ; (BeckV A., ii, Jn- 
comparisuii of two tests tor i.h-’ 
i.A!’). A. ii. 537. 
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,e 9 d >ulp^iate, compound of, with arsenic 
Milpiiate (Kuiil), A., ii, 36. 
oili.liide and its oxidation products, 
equilibrium in the reaction be- 
tween (SciiENCK and Rassbacii), 
A., ii, 

analysis of (Jacobsohn), A., ii, 9S0. 
ead and silver assays in ' ores, dry 
! Loevy),^A., ii, 323, 
colorimetric estimation of ( Woudstea), 
A., ii, 633. 

vstiination of, volumetrically (Bollen*- 
]!ACH), a., ii, 68 ; (Koch), A., ii, 

estimation of, in alloys (Elboene and 
Warkex), a., ii, 735. 
estimation of, in lead -tin alloys (Holz- 
MANX), A., ii, 633. 

t-sliination of, in ores (Low), A., ii, 

.W6. 

copper, and silver, estimation of, in 
complicated organic salts (Rindl 
and SiMOMs), A., ii, 432. 

See also Radio-lead. 

;ad ions, univalent, existence of, in 
aqueous solutions (Dexham and All- 
MAVD), T., 424 ; P., 14. 
jaf, cau.se.s of the displacement of ab- 
sorption bands in tlie {IwAXOWSKi), 

A., ii, 57. 

saves, yellow autumn, pigment of 
(Tsvett), a,, i, 279. 
jcithid formation (Kves), A., ii, 21.5. 
jcithin, chemistry of (JIayek), A., i, 
243. 

methods for the preparation of, from 
plant seeds (Schulze), A., i, 385. 
pliy.dco-chemical researches on 
, (PoiujEs and Neuuauee), A., ii, 
90, 

stability of (Long), A., i, 385. 
beliuviour of, Avith bib; salts, and its 
uccurreiice in bile (Long and Gep- 
haet), a., ii, 872. 

beliaviour of eniulsion.s of, with metal- 
lic .salts and certain nou-elcctrolytes 
{Loxg and Gepiiaet), A., i, 385. 
preparation of ciioline fro[n (Riedee), 
A., i, 395. 

quantitative recovery of choline from 
(Mokuzzi), A., i, 395 ; (MacLean), 
A., i, 396. 

the biological importance of (Glikin), 
A., ii, 120. 

of the heart muscle, amount of choline 
in (MacLeax), a., ii, 9u7. 
partition of, in the organism (Nekk- 
ixo). A., ii, 608. 

molyi)(lemim eompouuds of (Ehren- 

eeld), a., i, 598, 

estiniation of, ic. milk (Nebking and 
Haknsel), a., ii, 999. 


Leesbergite, the so-called (Bruhxs), A., 
ii, 703. 

Legnmelin from the pea, hydrolysis of 
(Osborne and Heyl), A., i, 928. 

legumin from the vetch, hydrolysis of 
(OsBOEXE ami Heyi.), A., i, 843. 

Lemon, estimation of citral in es.sence of 
(BPvUVI axts), a., ii, 330. 

Lemon grass oil, estimation of citral in 
(Bloch), A., ii, 782. 

Lemon oil, detection of small qnantitie.s 
cf turpentine in (Chace), A., ii, 908. 

Lens, cr 3 ^';tall^ne, chemico-physical in- 
vestigation of the (Bottazzi and 
ScALixci), A., ii, 966, 1054. 

Lepidolite, manufacture of lithia from 
(ScHiEEEEMX and Cappox)j A., ii, 
690. 

Leucine {a-amiao'ii-hexoic add) and its 
salts and methyl derivative and its 
aurichloridc (Keihelka), A., i, 
511. 

from casein (Hecjcel), A., i, 231. 
from the JUjaiaentaui 'auckw of oxen 
(Sam EC), A., i, 231. 
fraction from protein hydrolysis 
(Ehrlich and Wexbel), A., i, 302. 
resolution of, into its optical com- 
ponents, and its formyl derivatives 
(Makko), a., i, 772, 
oxidation of, wdtli hydrogen peroxide 
(D.akix), a., i, 80. 

^Lfiucine derivatives, synthesis of 
(Abdeehaldex and Hieszowski), A., 
i, 887. 

li'oLeucine {a-am inO'fi^mcthyhahru: 
<KV^), preparation of, from the 
liydrolyti(^ products of proteins 
(Levexe and Jacobs), A., i, 375. 
synthesis of (Ehelich), A., i, 396; 
(Beasch and Friedmanx), A., i, 
607. 

Leucines, isomeric, behavionr of, in the 
liver (Embdex), A.,ii, 515. 

Leucite, utilisation of (Maxuelli), A., 
ii. 386. 

inthnince of inifU’O-organisms on the 
utilisation of the potassium in, by 
jtlanLs (dk Geazia and Camiola), 
A., ii, 415. 

as manure {Alvi.si and Vexditori), 
A., ii, 61 ; (Monaco), A., ii, 424. 

LeueoaLizarin {l[2-^\hyt{rQryai\thravol) 
{GuANDMoraiN}, A., i, 7S6. 

Leuco-base, from naphtho- 

hluR (NoEF/rixG and Philipp), A., i, 
296. 

Leuco-2-benzoyIxanthen (Heller and 
V. Ko^tanecki), A., i, 445. 

Leucocytes, the death of (Ross), A., ii, 

868. 

the vacuolatioii of (Ross), A., ii, 868. 



135G 


IXDEX OF SUBJECTS. 


Leucomaines of cod liver oil (Hawk), 
308. 

LDnco-S-methyl/s^TOsindone tlincotate 
(Kehkmanx and iSi'ei:n), A., i, 
‘221 . 

Lencoprotease and anti-kucoprotcase 
of mammals and birds (OriE and 
Barkek), a., ii, 117. 

Leucotiuinizarin (Grandmougix), A., i, 
808. 

LeucoroBindone diacetate (Kehrmann 
and Steus), A., i, 221. 
Leuconwrosindone diacetate (Keiirmax?? 

and Steus), A., i, 220. 

Leucotannin arid its acetyl derivatives 
(NiEREwsTErs), A., i, 91. 
Lencotliioindigotin and its uiaeetyl de- 
rivative (Fiuedlander), A., i, 973, 
LencykiS-aminobutyric acid and its 
copper salt and auliydiide (Kay), A,, 
i, 773. 

/-Lencyl-Miistidineand its coi>per salt 
( Fisi'iiElt Jiud C'ONF.b A., i, lUOa. 
Eeucyka-methykseseriiies. .1- and />*, 
aii<l thi'irphenyleaibiiiiides (KayI, A., 

i, 774, 

/■Leacyl-/* tyrosine (Anni- nn u.jtEX ami 
H (n.szonsKib A,, i, 8SS. 
7-Leiicyl-f/-valme and its nndliyl ester 
and anlivdiide (Fist jikk and Scheir- 
I.F.H), A.' 1, 958. 

Light. See under I’b..t<xlnnii>irv. 
Lignin, coni['<isiti(i[i and reaetiens <1 
' Ki.AsiiN ; Ki.a.''ON and I'ACir ki inh), 
A., i, 717. 

lalbileise, and curiii, sepavalinn cf 
(K"N10 ; M \TH!Ks , A., ii, 239. 
Lignosulphonic acid, barium .salt (Ki.a- 
sitx'a i, 717. 

Lime. Se.- ('ab inni i-xidc. 

Limnlus heart, niUM'k ai;d n< i ve "f, re- 
lative vcsi.>tancc <.f, to drills Mfkk’, 
A., ii, 

Linaloe seeds, icl n-uii JluruK lli-ni- 
iiAM' Fir.N'. A,, i, 55'^. 

Linalool, hydi'< nat'"n of, by ittrai s of 
tii<'k<d and livdii'Cii (i-.N k i.a.m;), 
A..i. 934. 

Jitbioronidi- A., ii, >31, 

Linalyl a'-itate. nt ICkp- 

ii, ''31. 

nn-tbyl cth-i (1’>A' "v A., i, >1.', 
Linaria, Ljlic-'.sidc.s "i iK!."!!i;, i, 
tH)3. 

Linaric phenol and it.s 
A., i. 901. 

Linking, earbon-nitrn?fcn, v!ii<h sub- 
('f'litain a leailiiy ifMdvable 
>ii!f^le ^ KMi Kb A,, i, >3. 

Linkings, ci(njii.4at«‘d, addition >*f thi' 
hiclcn- -xid.-s t.i (WiEi \\l) and 
M I \/f . A., i, 517. 


Linkings, double and tn-bl,-,^ 
ozone on (Harrier), a,, j 
(Moltxari), A., i, 2li, .xjr,*''' 
resolution of, by additir.i’ 
terpene compound.s ( \V > 1 1 , ‘ 

i, 429. 

Linseed oil, al(*oboly.sisof i]j . . 

i, 123. ' ■ 

I Lipase in embryonic ti.ssiics Ah - 

I and Leavenworth), A., 

; inhibiting action of’ 

(Ambeiu; and Loevkmi vi't 
: 235. 

; Lipoid liquefaction and cvi-lviiii; i. 
tion between (v. Knafi-t -I 
610. 

Lipoids (FrAnrf.l; Boi.u'Fiu'i i • 
377. " ' 

percentage of iron in .fh 
407. ' 

Lipolysis, agglutination, niiJ ' 
(XEVBKim), A., ii, 70^, ' • " 

Lippianol fi'om X//,/,;,,. 

(Foweu and Tnis), A., ii. iiCi 

X/p/)br tirafirrriijKi- (Ii- tif:',ss f,..,. 
stitnents of (Pownn [oei Ti oxV T 

ii, 59. ' 

Liqueurs, identificalinn nf tliiijnnc r 

(Dri’Aiirand Mi>nniki;\ A., ii ft?;. 
Liquid, pobiritnetric incasinvni.n.h i'ib 
small ([uantitic.s of (huXAr)^ A./ji 
647. 

Liquid mixtures, eloclro upticid |irr,ntr. 
‘ tiis of (LnArm]:i:), .V., ii. TSS, ^ 

; Liquids, new iiR'ilicd lor ik-ti-niiiniijj 

‘ the sp(‘i'ii')c luMts '.f ihieif.Uir'Saii'j 

knwK\ A., ii, S06. 
torsional ela-lii-ity of (L.mhh srd 
Tamm ANN ), A., ii, 997. 

surface' tiTisinti of, invrSti'i.itc'll'Vilir 
1 n e 1 1 1 od < d' j ' ‘ t V i b I'Lir i (ni ! 1 se\ ■ 

A., ii. 158. 

relation between cnn'ijtri'sdliiiiU'. ■iirr- 
fio'C teii-'iiin, and idher projii-rtiesd 
f Kit harps and M.uukws), A,, ii. 
15>, 

wliieh Itoil above Kil)', appav.UT^ id 
e-l inntliii; the expariMujicf '.Tii'diS' 

kr\ A., ii. 9'.i7. 

time-law uf ilie eapillary rise of, aii'l 
the. ivlatioi >liip of cehicity tn ilie 
eliemi-'al cun.snnitkn] Osjav.vLleiSii 
(■bii’i i;i.si;"Ki»KR), A., ii, 29‘>. 

density of, behov /no Ji.mmerm.vxs', 

A., ii, '5. 

dt‘tent!i!;ati"n of the moleriilar vcidit^ 
and ci itieal teiiipeialiinA of, -U' tK 
ai‘l of dro[) weights rMolabt^ 

Si'K\' KN.'-t'sb A., ii, 'iM ' 

anti linn.lNst, ii, 098. 
pcplymoi’pliism of . \ - -t;!. 'pMU.id, 
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liquids, femieiittMl, detection of methyl 
" jilcohol in (Wolff), A., ii, 72. 
fcniuiiling, simple form of apparatus 
l’t>r observing the rate of absorption 
of oxygen by (Adeney), A., ii, 781, 
lioiiudogoas, orthobaric densities of 
(TeioOazaiiian), a., ii, 666. 
icHammable, of low boiling point, 
relation between the ignition tem- 
perature and the vapour pre.ssure of 
((.‘iiAiiiTscnKOFF), A., ii, 255. 
low-boiling, arrangement for distill inn 
(V. llAiirAi-), A., ii, 929. 
oi'ganie, detection of free acids in 
, (IvEriTON), A., ii, 781. 
liquorice, sweet substance from (Rase- 

' vao'k), a., i, 818. 

Lthia. Sec Lithium o.xidc. 
atbinm in radioactive minerals (Gie- 
rnTS(’li), A., ii, 9, 246 ; (Ramsay 
and Camekon), A., ii, 247. 
liicrmo-clcctric power of (BEKXiNi), 
A., ii, 255. 

solutions of, in liquid ammonia (Ruff 
i and Zfdnek), A., ii, 585. 

’lithium cldoride, conductivity and 
viscosity of solutions of (Gueen), 
T., 2023; P., 187. , 

and sucrose, conductivity and visco.s- | 
ity of mixture.s of solutions of i 
(Green), T., 2049 ; P., 187. i 
effect of water on the decomposition I 
curves of, in acetone and in pyrid- ’ 
ine (Patten and Morr), A , ii 
25-3. 

separation of, from the other alkali 
clilorides and barium chloride 
(Kahlenherg and Krae.skopf 1, 
A., ii, 777. 

h\ dioxides, action of he.at on (be 
Pohojiand), a., ii, 493. 
nitrite and its decomposition by heat 
(Hay), P., 75 . 

molecular volume of (RIy) T 
998; P., 75. ’ ■’ 

oxide (7^/ii«), manufacture of, from 
Icpidolite (SCHIEFFELIN aiid C\p- 
A., ii, 690. 

tliioantimouates (Donk), A. ii 7 fi 3 
859. ^ ’ ’ 

ver, capacity of the, to reverse the 
A ”ii 80^^^" of siugars (Pfluger), 


can the, form glycogen from optically 
active annno-acids? (Gugee) A 
11 , 510, ■’ 

the sinrillest molecule from ^Yhic]l the 
can make glycogen (Grgbe;, A., ii’ 

dianges in the nitrogeiions constituents 
0 the, when the kidiiey.s arc placed 
out ol action (Olivj), a., ii, 407 


Liver, higher fatly acids in the, after 
removal (Leathes), A., ii, 1054. 
behaviour of isomeric leucines in tlie 
(EximiEN), A.; ii, 515. 
formation of acctoacetic acid in the 
(Kmbden and Engel), A., ii, 515. 
formation of acetone in the (Embden 

and Makx), A., ii, 51.5. 

nature of the fat in normal and patho- 
logical human (Hartley and 
JI.XVUUOORDATO), A., ii, 210. 
the iron of the (Scaffibi), A., ii, 
210 , 

the imcleo-protein of tbe(LEVENE and 

Manbel), a., i, 587, 
in chloroform necrosis (Wells), A., 
ii, 974. 

of birds, ‘fnnnation of uric acid in the 
(biUEDMANN and Mandel), A,, ii, 
1054. 

of diabetic dogs, Ibrinatiou of aceto- 
acetic acid in the (Emuden ainl 
Lattes), A., ii, 515. 
of the horse, jeeurin and other lecithin- 
like substances from the (BiSKOFF’* 
A,, i, 1029. 

of reptiles. See Reptiles, 
liver autolysis. See under Antolysis. 
Liver disease, excretion of creatine and 
creatinine in (IMellanry), A., ii, 54. 
Livetia from egg-yolk (Plimmkk), t’ 
1501 ; P., 190. 

Loliuin teriiulentuin, fixation of free 
atmospheric nitrogen by, infested with 
a fungus (Hannig), A., ii, 523. 

Long leaf pine oil (tEKi'LE), A., i, 3.5,5. 
Lonircra Xnloateum, pectins from tiie 
fruit of (Bridel), A., ii, 125. 
Labricating'oils. Sen under Oils. 
Luminescence, flnorcseence, and chemical 
constitution (Hantzsch), A., ii, 446. 
Lung- tissue, decomposition of fat by 
(Sierrr), a., ii, 406. 

Lupeol (v.Y\ Romburgh), A., i, 39- 
(Cohen), A., i, $82. ’ 

and its butyrate (Cohen), A., i, 884. 
Lutecium (Ukbain), A., ii, 283, 849 
Lutidinamide (v. Heyer and Hewing) 

A., i, 911. ' * ^ 

Lutidines. See Dimethylpyridines. 
lycopcrskutu emdentu w , See Toma toes. 
Lymph, Ivmphagogne action of (Carl- 
son, Gkf.eii, and Bkcht), A ii 
611. •’ ’ 
e.xcess of chlorides in (Carlson, 
Greek, and Li'ukharbt), A., ii, 

610. 

Lymph formation, relative luemolytic 
power of lympli and serum under 
various conditions of (Hvghes and 
Carlson), A., ii, 304. 

Lymph glands. See Glands. 
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Lyaine, arginine, anti histidine, amount 
of, ill the hydrolytic products of 
various animal tissues ("Wakeman), 
A., ii, 209. 

additive salts of (Ackermaxn), A., i, 
774 . 

Lysinogen of the blood-dishs (Takaki), 
A., ii, 512. 


Magnesium oxide and linif , , , 

the mulheriy tree 
A,, ii, 126. ‘ ' 

estimation of, in niagui-;;!,,, m 
hofer), a., ii, 431. ' '' 

oxychloride formed ly i iTij-,;,. 
the residual solntiiins iW.', V‘ 
manufacture of polasvliiin ■ 
and its importance f.r Hk, 
tiuii of bromine (JIoi-’ ij 
phosphate, compouinl rlf* ' 
inelliylamine (Fuani 
silieidc (Leheau and lln.-.s;-i,i ‘ V' 
184. '‘■: 

sulphalQ and polMsdiim s-’tA- 
system and magiuisaim 
and sodium siil[,]i;ii.> 
(Nai’EKs), a., ii, 1)',). 
inlliumec of, on nieiab/ilism 
A., ii, 767. ' 

inanming with (Daikeh \ i'd 
ii, 129: 

to})-die.s.sing with fZn:Kj-i9 i " 
62.5. ' 

Magnesium organic compounds, i>r,>r 
{.ScnMUU.iN and IjonosyN' '\ ''' 
239. ‘ - 

action nf, on arseiiions (■ai.U: 

and KAMMi:(>wM7h A.,i. In;!], 
action of, on .-tliyl iirtliodlk; 
(IvnoiLNSKV arnl Sr: r.LCKVKu^-i. 

A., i, 1032 

redmdiig prM}.fi1ios of (Letku]];;.. 
A., i, 242. 

Magnesium :in)m(iuiu’!i and ii[g;::;-v 
ium f>X"nium cmnpomuls, a-ui!*;-/ 
cal transfi.nnatiojis of (Tstii:.:- 
is/Ki r;., A., i, 251. 
benzyl, oyinyl, and lolyl (.iil-caci 
tllKs^Ki. A., i, ."92. 
methiodid.-, coiunnand <if, wrAiiii:}: 

rtlicr (Zi;n),v, iii>fi-]‘), A.J.C'. 
phenyl Inomi'le. action ol ■ .■ 
metlivl .-tiler on (JlKvrnil ' i 
i, 159. 

Si*f ;(l>o Cripiard's reActioir, 
Magnesium, .‘.siininrin)) of, voluiDenica!:; 

Ob'SEM HAi er), a., ii, 67; .Ki:L- 
ton', A., ii, 632. 

Sryiarati<'ii of, from the alk;i;ij h 
aKads'd.ie aminoiiiiim caih'-caR 
H and KiM)A*h A., ii, 
Magnesium pectolite fmni the 
of llurg, Hebse-Xassaii 

A., ii, 2‘»1. 

Magnetic liehaviour of air, aipih 
heliuiii in relation to 

(TAS/.i,i;i;-. A., _ 

di.iible retraclii.n. ^ei- iiR'lii 
chrlill.-tiy. 

fn-hi. rlieniii.-al reaeli''!)' ii; a ihriA.- 
A., ii, 756. 


Magnesia. See Magnesium oxide. 

Magnesio-acetylene bromide and iU 
reactioms (Onno), A., i, 748. 

Magnesite stone, artiticial, cuinpositioii 
of (Couxu), A., ii, 590. 

Magnesites, estimation of magnesium 
oxide in (M.\YE.)iOFF.n), A., ii, 431, 

Magnesium and its hydride', spoetnini of, 
as obtained b}’ spark discharges 
under reduced pressure (Brooks), 
A., ii, 242. 

action of metallic, on certain fatty 
.acids (Fe.mo.v and Sissox), A., i, 
243. 

action of, on esters of hroniin.atcd fatty 
acids (/k’.txki;), A., i, 213; 

(Sioi.i.f:), A., i, 310. 
dii'oct inteiMction of, with alkyl haloids 
(Si’ENOEitaud Ciiewkson), T., 1821 ; 

194 . 

iiiteraotion of, with aryl haloids 
{t^i'ENCKR and SrOKF^b f., OS. 
aiul eaU'inni, autng<ini>tir action of 
(Mfltzeu and Ari:j;b A., ii, 312, 
519. 

Magnesium alloys xvitli mppei 
(L'hazoff) a,, ii, T>6 ; 
x4., ii, 187- 

with nickel (V.issb A., ii, 19.y 

Magnesium compounds, (oll.d.ia] and 
gelatiiiou-S (Ni;l’J:ei;<; and ilE^^■Al.l'b 
A., ii, 39. 

Magnesium salts, abnortnal behaviour 
of, on hvdi'oh>i,«, (DenuaM), A., ii, 
3S0. 

Magnesium bromide and i-.djde, niob-cnlar 
eom|H..iujd.s vf, with .'iganir Mih- 
stances, rcci[»iv<-al dis[i!a('cnK-nt of 
tbc-efuistitiuMits ob anti llu ir rehuive 
^stability (Me vxurj kis ». A., ii, 170. 

"Tiarbide, d'ormati-m uf (l’];iso), T., 
2106; F:v241, 

caj-bouate, r^^ctioii of, witli pu lass ium 
; ^’ijToge<i ciirbonate and water 


nt ol 


y §ViiToge<i ciirbonate a 
A., ii, LSI, 

^gVoliomioul e.juivale; 

A., ti, 62.5, 

atra^iiiij/cbroriKitiM* A,, ii. 

rediK.-ibility <.f. by 
C^b -u v.Se.IIaE;, T., 327 ; i'., 29, 
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agnetic rield, decomposition of com- 
” plex chemical compounds in a 
variable (Rosenthal), A., ii, 
152. 

See also Molecular magnetic field, 
rotation. See under Photochemistry, 
susceptibilities of complex ferric salts 
(Pascal), A., ii, 756. 
of certain iron compounds (Beundt), 
A., ii. 1013. 

of the oxygenated metallic radicles 
(Pascal), A., ii, 1013. 
of solutions (Pascal), A., ii, 756, 
927. 

lagneto -optical phenomena, use of very 
’l(nv temperatures for the study of 
(IIcl'QUEIirl), a., ii, 3. 

^,agw>lUi Kobus^ essential oil of 
(Chmiabot and Ualoue), A., i, 196; 
(Kouue-Beiitkand Kils), a., i, 558; 
(Sluimmel & Co.), A., i, 666. 

:aize, effects of feeding with (Baclioni), 
A., ii, 619. 

manganese compounds as fertilisers for 
(SuTiiEUST), A., ii, 528. 
proteins of. See under Proteins, 
[alachite-green, leuco-base of, reaction 
of, witli luemoglobin (Buckmasi'EH.), 

;A., ti, 613. _ ; 

iaiacone, a silicate of zircouium 
; (Gumming), T., 350; P., 28. 

; composition of (Tscheenik), A., ii, 
i 862, 

[aleic acid, alkaloidal salts, iukI their 
:o[iticai activity (HiLDiTCii), T., 704 ; 

:r., 61, ; 

[aleic acid, basic ferric salt (Schoi.z). 
A.,i, 604. 

[aleic acid, r^fhydroxy-, titanium deriva- 
itive.” See Titani-dihydroxymaleic 
jacid under Titanium, 
lalic acid in the production of wine 
(Mestrezat), A., ii, 723. 
fermentation of, in the prodiictioa of 
wine (Rosenstiehl), A., ii, 772. 
estimation of (Pozzi-Escot), A., ii, 
1078. 

estimation of, in food products 
(Cowles), A., ii, 904. 
alic acid, bismuth salt (Tei.le), A., i, 
851. 

ferric, ferrous, and basic ferric salts 
(Rosenthaler audSiEDECK), A., i, 
246. 

alonaldehyde, nitro*, condensation of, 
with acetonylacetoue (Hale and 
Robertson), A., i, 634. 
ialonic acid and its ester, preparation i 
of, from chloroacetic acid (Pheles ' 
and Tillotson), A,, i, 757. 
esterification of (Phelps and 'J’ilt.ot- 
son), a., i, 756. 


Malonic acid, condensation of, with aldol 
and crotonaldchyde (Riedel), A., i, 
501. • 

influence of substituting groups on 
the reactions of derivatives of 
(Einhorn, V. Diesbach, Feibel- 
MANN, and Ladisch), A., i, 312. 
complex iron compounds of (Matsui), 
A., i, 853. 

thioanilide of (Ruhkmann), T., 624. 

Ya Ionic acid, ferrous and ferric alkali 
salts (Sciioj.z), A., i, 603. 
rare earth salts (Erdmann and 
Wirth), A., ii, 694. 

Malonic acid, ethyl ester, action of 
phenylt)uoc,‘iri)imide on (Ruhe- 
mann), T., 621 ; P.,_53. 
sodium derivative, aotion of allyl- 
tliiocarbimide on (Ruhemann\ 
T., 625. 

action of monocbloromethyl ether 
on (Si MON sen), T., 1777 ; P., 
212 . 

methyl ester, condensation of, with 
a3-un saturated aldehydes (Meer- 
wein), A., i, 90. 

Malonic acid, cyano-, ethyl e.ster, 
thioanilide of, and its salts 
(Ruhkmann), T., 626. 
action of ethyl chloroacetate on 
(Ruhemann), T., 627 ; P.> 
53. 

nitrO', ethyl ester, ammonium deriva- 
tive, action of formaldehyde on, 
diethylanilne salt, and nitrosoainine 
(Battaolia), A., i, 396. 

Malonic semichloride (Siaudinger and 
Orv), A., i, 602. 

Malonyl bromide, (7fbromo- (Stahdinger 
and Klever), A., i, 318, 
derivatives, halogenated, liberation of 
iodine from hydriodic acid by 
certain (^yHITELEY), P., 288. 

Malonyl anilide oxime, fsouitroso-, .and 
its aniline salt (Wieland andCiiELlN), 
A,, i, 1013. 

Malonylbishydrazoneacetoacetic acid, 

ethyl ester, a substance with three 
reactive methylene groups (Bulow), 
A., i, 253. 

Malonyldiure thane, bromo-, preparation 
of, and the estimation of bromine in 
(Whiteley), P., 288. 

Malonylureide, ethyl ester (B oehrtngf.u 
& SdHNE), A., i, 464. 

Malt, the soluble and non-coagulable 
nitrogen compounds in (Brown b 
A., ii, 883. 

water-soluble polysacchai ides of 
(Brown), A., ii, 97S. 

Maltase, physico eheiiueal investigation 
of { Philoche), i, 712 : ii, 470. 
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Maltose anci di'i-ivatives, soissskm of, 
by tiiastasc (OiEtiKY and Glua), A., b 

^ 0 ^ 1 * c, TT. 

Mammalian uterus. See Xltenia. 
Mammals, heart of. See Heart. 

leucoprotease and autidcucoj)rotease 
of (OriE and B.\nKEU), A., ii, 
n-Mandelic acid, velocity of esteniieation 
of, by means of alcoholic Jiydrogen 
chloride (Kaii.an), A., ii, 28. ^ 

Mandelonitrile glucoside, 

formation of (Aur.o), 1., U81 ; 

182 . 

Manganese and the periodic law (Key* 
>'0U)s), A., ii, 41. , 

and its alloys with oarhoii (.^TADELEn;, 

Manganese alloys with chromium 
(Hinukicus), a., 11, 856. 
with copter (S A 11 MEN), A., n, IM- 
Manganese compounds, prcpavatiou ot 

(DiEKFESiiAcn), A., ii, 69/. 
action of, on potatoes and sugar beet 
(Olii-.ooinF, HENimicK, and tAi.- 
CIAVX). A., ii, 529. 
as fertilisers for mai/o (^L'lHEiml ), 
52S, , , .. 

with aluminium (lliNEnu ns,, A., u, 
857. 

Manganese salts, llio imumriid nclion 
of, (jb,>ei vable iu the held ? ,v* ^ 
itzkn\ A., ii, 61. 

intluciico of, on wgetatiun ^^liHoblN , 
A., ii, 1^80. 

Manganese carbide iSrAPiuEii). A., ib 


nitride, MinX. ' llEMmux'S audGAi.- 
l.Kil.Y\, A., ii, 48.1. 

nitrides and tlieir imigneim propevtu's 

tSllVKuFFl, A.,ii,-i''l;01’>d>KKlNU 

and Vkit;, A., ii, Hril. 

//iOxi'U* and (linuingaueM' tnovidc, 
(lis.v'ciation teiiit-eralures uf, m 
air and oxyg. u (Mfyki; and 
15.T(;};ks'. A., li, 191. 
action of hyilroeblurie aeul on 
Oloi.MEs and Mam FI.;, A,, ii, 

Permanganate stdnti<.n>, opliyd iu* 
Ytstigaiion of the coiidilion ot 
fH aS'I’/mH and I’i.auk), A., u, 
616. 

Manganese silicate and ca.« lum silu-id-;, 

i>oinorphiMii of ;GiN>nEno >. A,, n, 

842. 

sulphate and sodiuin thion'h', at Uou 
nf, on oijiui!> XaMI'.a , A^. ib b s,. 
sulphide, spoiitanf^nib couilmalmu ol 

(HiMdl):), A., ii, 192. 

Manganons chloride, transition Um- 
.,,,Htiire of -KirHM'.b^ >^“'1 
V i.Li-Ee A,, li, 16. 


Manganese'.-' ' 

Manganous oxide, mbi, 

carbon (OiiEENiVoo!. , 'j\ 

F., 188. 

ammonium sulphates (Lis*,;. \ 

S50, , 

Manganese, detection ami , 

small quantities of (Dvyk; 

70. , ' 

and chrominnb detccfioii hi [.t,-;.,., 
of each otlier {KAKsi,AhK!| 

635. ^ _ 

modification of VolhanlL iji.p;,,.’! ,, 
estimating (Mayeu), A., ii, " 
estimation of, by mean.*; of [ni 
fevvicyanidc (Boi,i.f.si;.\i u j/' 
Luchmank), a., ii, ]0; i. 
estimation of, volnmctHeal y. i;, ij,. 

and -steel (K>YMONIj\ A,/ii. ‘ 
estimation of, in iron anil n. as . 

orts (OinHEY), A., ii, 8;is, 
estimation of, voliiiiifrlrii aliy, ii; 

(Sackiiduti), a., ii, i’i'-, ' 
estimation of, iu jiotaW wv,. 

(Kunyki), a., ii, 13:;. 
use of ammonium peisulj-lcdc iit tj. 
scpariuion of, from c'.jitiin’ in idi 
solutions ((bnT.soiiAi.ic .*A.,ii, ]:): 
separation of, tViiiii iuiu i nn.. 

ihu.Ei'.), A., ii, -IH. 

Manganese and iron minerals fi-<ini tk- 
crv-^tallinc .schists of bn^ti-oi, hou- 
iiinuia r.EAS'U), A., ii. 
Manganese ore deposits of ilii' Qud;;.! 

District, Ura/il A,, ii. iiS. 

Manganous compounds. 8,2 

Mangiiin St'. 

Mangolds, •.■xpoviiiioiits witli (liiHoviii; 
vavi-.-tic.s uml on ilio .s'eragt' ci 
^SJol.l.EMA and VAN D.ym.kn., 4,, 

ii. 618, 

nuaiiUi ial cxpi-riintriils ou, "hh calcain; 
('Y'anaiiiidt* and so'hiui'. nilritt 
(Ki.t'i’l’Ki.', A., ii, 019, 

Mannitol li ydrugcti /mide n'AN.mi; 

; A.,i, lOu. 

Mannose, iViiiu iitatu.n of, livycadjcic 
(Haiu>kn and Yoi si;), 1L,H5. _ 

//-Mannose, uxidatimi of A., b >■ 
i Mannose-'/* and -„i-nitropbeEyMiydr- 
azone and -o-nitropheuylosazone iW* 
i t'LAniE). A,, i, 1611. 

Manometer, simple, tur^vacuuDi ■ 

tion 1 0 r.iiUAKn\ IL, of. 

' Mantles, im*andf>cc.ir " 

combusli-n uitlmut tlunc b' 

^^Uh(^tEVMKl;^ A..n.A 0 .. 

: Manures, iidUmuct.' ut, un dJ'-' 

I tumol wliratfSAvnEK:. 

A.,ii, 727. 
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laoureB, ^iliosphatic, ■ Riktion between 
tlie inercascil yield due to, and the 
amount of pho.sphoric aeid in the 
soil (PiLZ), A., ii, 423. 

(■vtirnation of alkaline earths in 
(Fuehsteu), a., ii, 1072. 

L'stiniation of potaasium in (Schenke), 
A., ii, 321. 

laaurial experiments, pot eultuic ex- 
peiimeiits in 1906-7 (VoELCKEit), 
A, ii, 622. 

on barley (DArKUHAiiA), A., ii, 12S. 
on cereals (Wagner), A., ii, 1066. 
on crops (Uchiyama), A., ii, 126. 
on oats (Seidleu and Si'UTzer), A., 
ii, 1065. 

(Ill pasture land (Sor.BRr.c), A., ii, 
422. 

on sugar beet (ANDRLiK and Urban), 
A., ii, 219, 1066 ; (Gregoiuk, 

11 1 '.NDKicK, and CAiiriAL’x), A., ii, 
529. 

Avitli .ainnioniiiin salts, calcium cyan- 
aniiJn, and .sodium nitrate ( W^acnku, 
Ham.vnn, and Munzinger), A,, ii, 
622. 

with ammonium nitrate (Pfeiffer, 
HErxER, and Frank), A., ii, 980. 
with ammonium sulphate (Bach- 
mann), a., ii, 980 ; (Nazar i), A., 
ii, 1068. 

witli aiiimuiiiiim sulphate, calcium 
cyan amide, calcium nitrate, and 
sodium nitrate (Nazari), A., ii, 
1068. 

with amnioninm sulphate and sodium 
nitrate (Baessler), A., ii, 127; 
(Clausen), A., ii, 981. 
ith basic slag-ammonia (Bachm ann), 
A., ii, 624. 

with calcium cyananiide (Bemy ; 
Aschman and Arenr ; Luhnis 
and Sabaschnikoff), A., ii, 220 ; 
(Stutzer ; Namba and Kano- 
mat a ; S.TOLLEMA and de Wildt), 
A., ii, 623 ; (Haselhoff ; Kap- 
ben), a., ii, 728. 

under diil'erent conditions (Uciii- 
yama), A., ii, 128. 

with calcium cyan amide and Swedish 
calcium nitrate (v. Feilitzen\ A 
ii, 890. 

with calcium cyanamide and sodium 
iiitrata for mangolds (KlOppel), 
A., ii, 619. 

with calcium cyanamiJe for potatoes 
(Stutzer), A., ii, 726. 
with calcium nitrate and calcium 
cyanamide (v. Feilitzen), A., ii 
890. ’ 

with lime (K.anomata), A., ii, 624 ; 
(Guthrie and Cohen), A., ii, 889.’ 


Manorial experiments, with lime and 
magnesia for tlic nnilbciTy trt;e 
(Nakamura), A., ii, 126. 
witli precipitated caleium phosi)halc 
(Soderbaum), a., ii, 423. 
with dicyanodiamide (Loew), A. , ii,775. 
with gypsum (Takeuchi), A., ii, 621. 
with “ Kalkstickstoff,” Stiekstulf- 
kalk,” and calcium nitrate (S-foL- 
lf.ma and de Wildt), A., ii, 623. 
with leiicite (Alvisi ami V-f.ndttori), 
A., ii, 61 ; (Monaco), A., ii, 424. 
with artitieial magnesium carbonate 
(Kanamori), A.,ii, 62.5. 
witli magnesium sulphate (Daiku- 
hara), a., ii, 129 ; (Zirker), A., 
ii, 625. 

with manganese compounds (Sutei- 
erst), a., ii, 528 ; (Gregoike, 
Hendrick, and C.yrpiaux), A., ii, 
529. 

wnth manganese salts (v. Feilitzen), 
A., ii, 61 ; (Riiodin), A., ii, 981. 
with different kinds of nitrates 
(Sebelien), a., ii, 61. 
with nitrogen in 1907 (S<)nEytp.AirM), 
A., ii, 980. 

with organic nitrogen, a.s compared 
with sodium nitrate (Popr\ A., ii, 
727. 

with old and new nitrogenous manures 
(Nazari), A., ii, 1068. 
with new nitrogenous manures (v. 

Feilitzf.n), A., ii, 981. 
for^hemp (Stohr), A., ii, 4*21. 
with sodium nitrate and uaiiuonium 
sulphate (Baessler), A., h, 127 ; 
(Clausen), A., ii, 981. 

See also Plants and Soils, 

Manurial trials, Swedish (Bolin), A., 
ii, 422. 

Maaurial value of bone dnst(UoHiY’AM \ ), 
A., ii, 128. 

of bone and mineral phosphates 
(IMontanari), A., ii, 128. 

Marcitiue and its aurichloride (Acker* 
MANN), A., i, 10. 

Mariotte-Boyle law, apjdication of a 
deduction from the (Rebenstorff), 
A. , ii, 565. 

Mariotte’s law, apparent deviation.s 
from, and their infiuenoe on the 
measurement of small pressures 
(SciiEEL and Heuse), A., ii, 1016. 

Marmot, comparison of tlie iRvmoIytic 
and taxi(‘ action of eel’s serum ondhe 
(Camus and Gi.ey). A., if, 215. 

Marruhic acid and its salts and ethyl 
ester, and Marrubiiu (Gordin), A.. 'i 
344. 

Marsh gas.'exact analysis of (Giifhan t\ 
A., i, 493. 
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Hass of siiitible precipitates, possibility 
of determining the, by observation of 
their rates of settling (Korn), A,, ii, 92. 

Hass action and Hass law. See under 
Affinity, chemical. 

Matter, constitution of (PissAiunwaKV), 
A., ii, 478. 

indestructibility of, and the absence 
of exact relations among tlie atoniio 
weights (Comstock), A., ii, 477. 
liquid-cTystalline state as a general 
projierty of (v. Weimaun), A., ii, 
90, 263, 1023. 

Mcaanring Tessel and pipette, rajud 
(.ScHrBEiiT), A., if, 424. 

Meat, cre.atineandciv.atinine in {Emm kit 
and OrtiNBLEV), A., ii, 53. 
digestion and absoriition of, iti the 
intestine (I.OM)ox and Jiri.i.vfA), 
A,, ii, S70. 

cured, nitrates in (Kicii.vkhsov), A., 
ii, 203. 

Meat extracts, composition of (Micko), 
A., ii, 644. 

mouoaiuino-acid.s in (MicKob A., ii, i 

713 . 

creatine and cr.atinino in (Km m K ir 
and Gkindley), .V., ii, 53. 

Meconines (ilEUMcu anil SiMnsish A., 
i, 342. 

2'//t Meconyl'5*methoxyphenol {rEUKix 
and Kobi.vso.v), T., 513. 

Medical chemistry. .See undt r Chenus- 
try. 

Mcdusffi. action of the .salts i-f .<;i a-Matcr 
on the ihythmic movenicuts of 
:l5ETJiE\ A., ii, 

Melaboeai from Sumatra, [nc.scnc' of i 

/'-diiiicthyiinosite fiuin tlic lute.v uf 
(i»E J(LV(A, a,, i. 952. 

Melamine, -salts of, M'itli acid dyes 
: RAi>Li3Ki;oEii!, A., i, 1001. 

Melanins, artificial, ami the mel.inin of 
the cockchafer I.‘'Hi/AKA\ A., i, 280. 

Mellitic acid Uu n ( hijcara.r^x.jj.-i/ti: id'', 
oonstitutiuti of the phlhaleins of 

(SiLBEKKAl),, P., 209. 
rhodamincs vf Sti.nKiiU.aj and Roy), | 
P., 204. I 

Melting* point, r*^lation of, to tlio surface * 

of the granules of a solid suRsUnce : 
(Pawj.okf\ a., ii, 927. 
of the anilides, p-tuluidides, .and a- 
naphthalidcs of tlie normal fatty 
acids (PkOBEiii-soN), T., 1033 ; P., 
120 . 

«d' the tdement.s of the inm grouji, 
Jctermin.ation of, by a itrw :adiati<m 
nictlcd A., ii, 11. 

> f iii'.-t ib:, nc’-'.' lia-tiioii uf i.lt tcrji,ii.ing 
‘h.- .Sh{ Koj-F and Knc'iAiorr , 
A.^ ii, 153. 


Melting point of certain osazni,,.-.. .• 
EiO, A., i, 105. ' 
and boiling points of aiojij;^jp ^ 
ides, selenides, and tchiu-;,!,.'''' ^"' 
their halogen additive - fjiiii- 
(Lyons and Bush), a,, i 
Melting point cu^es of bitlm-v 

of(?*, ?«., andp-iutroanilln^s'dv^'' 
and Rolker), A,, i, 
of fixtures of 0 . and /Mdtioai:,,-, 

(Tinoue and lioLKEu}, A. i 

and taing point curVes ‘),t' i,), ' 
systejir.s when the solid pljiuV" ■ 
niixLiiro (amorphous solid 
or mixed cry.stals) (if the 
ponents (van Laaii), A., ii vtP 
ideal, of binary nlloys, cMrivo'Vjn ^ 
the (Mazzutto), A., ii, ijgQ 
Melting points, invcr.s(; (BjaAsTn, i 
ii, 809. ‘ 

Membranes, pormeabililii s of i ndodv 
gold-beaters’ skin, parclimcnt' mi? 
and porcelain (BiGHi.tnvh A. ii, si 
Men, lu'aUhy, e.xcrtfion of 
(Sc'ttOMiOREK), A., ii, 311. ” 

Menthadiene. Sec- Cai vt-neuc. 

A’ --i-p-Menthadiene. .Sec Oriftaiieiic. 
A'’’“‘'''-//t-Meiithadieiie. See ^<9^alv. 

(‘strene. 

Menthaue, 2:4-th'amiuo-, and its (hi- r;^. 
tivea (ll,\niLiE.s and ilA.)ni4 \ i 
734. 


Menthaziue ( Run kr). A., i, yi. 

Menthene, tldo- (Kjcpmm and .McKir 
A., 1,991. 

A cMenthene, 2-!imim>.. 8,-,* Car'.i.ny!. 
amine. 

Menthenes, o-, m-, i-A'*-, and an! 
tiieir derivatives ilVAi.i.Acii aid 

C’mito.'HILl), a., i, 497. 

A'-Menthen-4-ol. -Sec Terpincii-l-oL 

A'’'-yy.Menthen-l-ol. See TerpiiiPii-l-oi. 

A^' m-Mentheu-S-ol. 8ce Dihydroi*/- 

carve.strenul. 

Menthenone ( Wallacii audCiinicHiLL;, 
A., i, 407. 

A ^-Menthenone ami it,? semioarlwone 
(WALLACii and MElsTEith A,, i, 812. 

A '‘•Menthenone and its .seniicaihazoceaiid 
dibromide (W.^llach and 
A., i, 813. 

d-Menthoethylheptanonolide (ScHLMMn. 
A Co.h A., i, 667. 

Menthols, ,Ji- and i- (\V.u.r.AcJ.' aid 
CjIL'Uciili.l.;, A., i, 407. 

Menthols, isumerie, and their acid fstyis 
(PicKAi’.ii and LinT.EiU'iiv), r., 21._. 

Menthone, actum of amyl nitrita cti, u 
pic.s.-iic Ilf sifilitim (.'tlc'vida 'fiANKi-. 
LAt'\V(i);i II. and WEcnsi-Ki: - 1 •; 

/-Menthone, -ynili' <4 
live* Iv/l/ and .S(,Ti WAt;/-., A., 
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eathoneacetal (Aebusoff), A., i, 555. 
enthonephenylhydrazone (Bokische, 

Wjtte, and Bo the), A., i, 366. 
enthyl nisthoxy acetate (Farbkn- 
' I'viuiiEEy voKM. F. Bayer k Co.), 
A., i, 429. 

Menthylcarbimide, reactions of ( V all^ie), 
A,, i. 976. 

Mercaptana, addition of, to nnsatii rated 
acitld (Posner and BALiiioAuni), A., 
i, 21. 

Mcrcuriammonium chlorides. See under 
.Mercury. 

Mercurous and Mercuric salts. See 
under ^terciiry. 

Mercury, purification of (Bettel), A., 
ii, 3S2. 

^nudual uiodifieaiion of the first linear 
spectrum of emission of (Cas’I'EELi), 
A., ii, 3. 

I^aseons, dispersion of (Cu’J'IIBEUTson 
and Metcalfe), A., ii, 545. 
sitt-eifie heat of (kuKDArOFF), A., ii, 
807. 

recalculation of the vapour prc-ssuie of 
(Laby), a., ii, 1039. 
aijparatus for the ra]»id di.stillation of 
(Flouio), a., ii, 829. 
ditfiision of metals in (Smith), A,, 
ii, 159. 

iion-eleetrolytic solution of, in water 
and other liquids (Chpjstoff), A., 
ii, 696. 

iiiteraetioii of, with alloys of other 
metals (Mallet), A., ii, 187. 
pliysico- chemical considerations as to 
pharmacological and toxicological 
actions of (Sabbatini), A., ii, 718. 
Mercuriammonium chlorides, ainmoni- 
acal (Gauueujion), A., ii, 383. 
Dimercuri ammonium chloride and 
ammonium chloride, double, dis- 
sociation of, by water (Gaudeciion), 
A., ii, 188. 

ttercury alloys (Smith), A., 

ii, 38. 

conduction of electricity by (Kin. sky), 
A., ii, 754. 

with ammonium (Smith), A., ii, 38. 
demonstration of the formation of, 
by electrolysis of ammonium 
chloride (Schroeder), A., ii, 270. 
witli calcium and sodium, behaviour 
of, as electrodes in solutions of 
neutral salts (Byers), A., ii, 926. 
with zinc (van Deventer). A., ii, 
591. 

Mercury Balts, hsemolytic action of 
(Dunin-Boukowski), A., ii, 1049. 

Mercury jutvehlorate, bromo- and iodo- 
(Bokelli), A., ii, 1039. 
thiocyano- (Borelli), A., ii, 1040. ^ 


Mercury ammonium chromates (Groger), 
A., ii, 691. 

iodide, condensation of, with camphor 
(Marsh and Struthkrs), P., 267. 

^jcTOxydates (v. Antroroff), A., ii, 
383. 

Mercurous nitrite, molecular volume 
of (Ray), T., 999 ; P., 75. 

Mercuric salts with comple.v cations, 
eomstitutioii of (Borelli), A., i, 
515 ; ii, 1039. 

rapid estimation of, in aqueous 
solution (Liveusedge), A., ii, 
634. 

Mercuric bromide or chloride, action 
of hydrogen phosphide on (Le- 
moult), a., ii, 35. 
bromide and chloride, esliinalion of 
the halogen in (Kohn), A., ii, 
892. 

chloride, ammoiutim chloride, and 
water at 30^, in equilibrium 
(MEEiiBUJm), A., ii, 676. 
.solution.^, ftffcict of glass and traces 
of organic snhstanees on (van 
Ryn), A., ii, 591. 
reactions of, wdth organic acids 
(Oechsnei: i>e Coninck and 
Dautry), A., i, 392. 
additive compounds of, with 
aromatic nitro-compounds (Mas- 
carelli), a,, ii, 162. 
pa.stilles, rapid valuation of 

(Fior.^.), a., ii, 735, 
detection of very small quantitie:3 
of (Kof and Haehn), A., ii, 
69. 

estimation of, in pastilles (Safor- 
ETTi), A., ii, 133 ; (Rimini), 
a., ii, 433. 

ammonium chloride {irhite precipif- 
ate), reactions of, with methyl 
iodide (Schmidt and Kradss), 
A., i, 139. 

aeidimetric assay of (Rupp and 
Lehmann), A., ii, 70. 
iodide, two observations relating to 
the decomposition of (KoHN'b 
A.,ii, 696. 

action of, on ketones in alkaline 
solution (Marsh and Stru- 
thers), P., 266. 
double salt of, with potassium 
iodide in organic solvents 
(M.arsh and Struxhebs), P., 
266. 

nitrate, action of, on inorganic 
hydroxides (Biltz and Zimmer- 
mann), a,, ii, 104. 
nitrate solution, solubility of silver 
chloride in (Buttle and Hewit rb 
T., 1405 ; P., 173. 
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Mercury: - 

Mercuric oxKle, eslimrition of, volu- 
mctricaliy (Ku)’i' an»] Schii:mkjO, 
A,, ii, 1073, 

suIjOiule, solubility of (Knox), A., 
ii, S30. 

Mercuri-iodides of aluuiiiiinm and 
thoniini (Di'BOiN), A., ii, 508. 

Mercury organic compound, (Xak- 

dellU, a., ii, 715, 

Mercury cviiniJes, com plate aiial 3 ’sis 
of(KriTaiul 1 -ejimann), 70. 
oxycyaiuJe, aoidiwatric estimation 
of botli mercury compouents in 
(Ki'i’tO, A., ii, 631, 

Mercuric cyaiiitie, pieparatioii of 
(Rn*i' and Coy), A., i, 863. 
reactivity of {Hofmann and 
WagnKI!^ a,, i, 113, 514. 
com|Kiinuls (d’, M'itli alkalis and 
nitric acid ^IIol'MANN and 
WACNKUk A., i, 514. 
alkaline, action of, on lialoj^eii 
derivatives of acetylene and 
ethylene (Hofmann and Kii:m- 
HKtTHFlO, A., i, 11.5. 
cuinjiouiid of, 'tvitli p^'i'idinc 
(Son uoKiirK), A., i, 251^. 
zinc cv.ajude, furmnla of (l.H'N'ji AN'’, 

P./l 35. 

oxycyaiiido (Kfi'r and Gov), A., i. 
77 b. 

Mercury dulk\ls and '-tidium, action 
of a niixtiii'c id', on aldehydes, 
kctuiie>, ester.*', and e:u') »i) di'ixide 

(Se floKIotNk A., i, >cl. 

<lictljyl, a.'tiwi of, on meiX'iny fuh 
initiate ■^Gniooitotvirson \ A., i, 
251. 

l>lieny!, rcaeti'iii of, ^vilh zit coiinni 
teti-achloiidc (rriFits , A., i, 

1032. 

Cyanomercury salts (Bokelm}, A , 
i, 515, 

Mercuri fatty acids, a liydioxv-, 
.■.yiitlh-is of (Sciuru 'tH and 
S< JioKi.ni:!; . A., 1, cHT. 

Mercuriacetic anhydride, hydtuxy-, 
and it> <ait>.>yi(tli<-.-is "f Srim \ 1 1 Ji 
atid HoKi.i.Ki;., A., i, '.’d7. 

Mercuridimalouic acid, inethyl extvT 
i.Si HU.U ia ajld ScitujiLl KJl;, A., i, 
017. 

Mercury, of, I v' t ■diictiuii 

uilij jieti'exide Jv'I.J; atid 

KFLniiuhF.N;, A., ii, 0’.'. 

V.IP'.U!, new lufthod eif e'tiinritiii-, in 
aii A., ii, 133. 

: Inal iou vl, voluiiiett lcalt\', iA' the 
thioiyaij.'ite, iodoniwtt i<:, and midi' 
i!;*'t.5 [n'oee.^.v.^ (KlJ i'), A , ii, 

1073. 


Mercury, ti.4liniation of, ,, 

in its ores (Meflek), A,, n 

Mercury measuriog tubes. ; 

Analysis. 

Merotropic coxupouuda, pi ^ , 

jniide as reagent fur 
conslitLition of (Michaei 
A., i, 947. " "‘o 

Merotropy and dcstnotripv illj, j,,. 
Mu'HAkl. and Smi in),' a", *j 
(Michakt, and CoBii), A., 

Mesaconic acid, phenyl e.-n’i,) fii', 
derivatives (Olaukf), A,, i, :;:y, 
Mesityl oxide 

iHOjinijnfIUiene<tcehiir\ ainiii.’iiiv;;, ’p’ 
one derivatives front (l\(.ny*‘ 'i'' 
829 . ’ ’ *' '' 

Mesitylenesulphinic acid, pn 

(K NUE\ ENAGEt. aud Kk\v1i\ .t ; 

971. ’ 

Mesitylenesulphinic anhydride, 

jiaratioii of (KNutYi;N.\,,i,i. 
Pdlack), a,, i, 971. 

; Meeitylenetrialdehyde (HOnm/c;/,)/#;.,;/. 
nlU/iy'/u) and ir.s Itcxa-aectak dh}-. 
LEcKi), A,, i, 424. 

Mesityloxidoxalic acid, m.-il/y] c.'kij, 
p(»lytiu'nd(’ of, rotatniy i«<A-iri.viti"n ia 
crystals of (SuM.MEi:Vj;i,])i), A„ ii' 
339, 

; Mesohydry, so-callod (Ai A'Fks , a. L 

1 

\ Mesolite froiii Mon (rest a, ,N:nil!nij 
(I’l'.r.M-Asi), A,, ii. Si-JI, 
Mesothorium (II.uin). A., ii, .',77. 
slioi't'lived intrrnii.'tliate I'lodiic: 
hctwc'i-n tadiollioj iuie aid (.H.vii.x , 
A., ti, 4.54. 

Mesoxalic acid, niorliyl ester, .aiid H-iik' 

' of its iv.action*, (CL t:i !.>-.’‘aiKlTAk.\iav- 

j .SKI), A., i, 76'). 

! Metabolism, ell'ert of (.^^^tl■atiolJ I'li 
j (McUufDi'KN), A., ii, inj. 

I atti'Oi <jf inti'.'Vinai a.'tring'.Tjt? on 

* (.iSj'tfni), A., ii, 1050. 

\ inllnetice of inagnoiiuit suipliak' wi 

■ (Sikkl). a,, ii, 7’.37. 

I L'liangc.s in, diiv to llic actioii of 
i ^^roI^tium (BuiioAssi), A., ii, 405. 

I in alcaptunuria (A];i.>ki:ii.\i.S'£X auvi 

j Bf.iti }i\ A., ii, 54. 

I in a i-u>c of cunia under ivetal IceiUDjt 

(liAiiJi .vw and HvFFKt ), A., it. Olf 
I {uiiinal, the iiiip<.rtainv of sC-ualW 

idant-amidos in ami 

; Han.kn), A„it, 119. 

I of calcititii I -k, >'• A'm 

I of Utlcilllii, I]ia; 4 ]iesit|! 0 . Ull'i 

‘ phi-iu'' dtulng iiuo.iAkiti A'l-)'-- 

j M ANN;, A,, ii- 3 oA 

! in ndatiun tc liekct- Ano... A,, 

i 771. 
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Hetabolism, creatinine (Lefmann), A., 
ii, 1050. 

changes in, after exclusion of 
hej-iatic circulation (Scaffidi), 
A., ii, 1051. 

in urnemic dogs (La Fuanca), A., 
ii, 303. 

inorganic and nitrogenous, in pan- 
creatic diabetes in dogs (Falta and 
Whitney), A., ii, 213. 

iiii( rinediary, influence of thyroid- 
ectomy and thyroid feeding on 
(Underhill and Saiki), A., i, 
062. 

of the dog, influence of hydraiiiiie on 
(Underhill and Kleiner), A., 
ii, 214. 

mineral, in healthy and rachitic 
children (Cronheim and Muller), 
A., ii, 405. 

nitrogeneous pai'enteral (Miciiaelis 
and Roxa), A., ii, 206. 

nuclein, in a dog with an Eck’s fistula 
(Sweet and Levene), A., ii, 119. 
ferments of (Schittexhelm), A., 
ii, 960. 

phosphorus, in man (Sherman), A., 
ii, 105. 

uf [iioteins, immunity, and hyper- 
seiisitivcuess (Fiuedemann and 
IsAAu), A., ii, 606. 
and muscular activity (Shaffer), 
A., ii, 961. 

influence of amides on (Fried- 
lander), A., ii, 5U. 
influence of carbohydrates on (Mar- 
lin), A., ii, 306. 

influence of internal h.^emorrhage on 
(Weinrartex and Crohn), A., 
ii, 710. 

influence of potassium cyanide on 
(Richards and WALLArEh A., ii, 
214. 

ill cystinnria (Wolf, Shaffer, 
OsTERBEin;, uud So.mooyi), A., 
ii, 717. 

in poisoning by broinobenzene 
(Marriott and Wolf), A,, ii, 
123. 

residi'atoiy. Sec Respiratory meta- 
boli.sm. 

st.arvatio]i (Halpern), A., ii, 1051. 

uric acid, the importance of allaiitoin 
in (WiECHowsKi), A,, ii, ny. 

Metachlorophyllin. • Sec Chlorophyll, 

so called crystal lisable. 

Metal ammonia compounds, complex 
(Werner), A., ii, 42; (Werner, 
Bindsciiedler, andORUN), A., ii’ 
43 ; (Sand and Bukman), A., ii’ 
44. * 

See also under the separate Metals. 


Metallic carbonates and hydroxiJe.s, 
free energy changes attending 
the formation of certain (John- 
ston), A., ii, 812. 
dissociation pressures of some 

(Johnston), A., ii, 358 ; 
(Schottky), A., ii, 1016. 

See also Carbonates, 
cyanides, reactions of, with phenyl- 
hydrazine (Struthers), P,, 179. 
See also Cyanides. 

deposit, use of, in metallogmphy 
(Giomtti), a., ii, 94.5. 
films, transparent (Turner), A., ii, 
1034. 

halogen salts, oxides, and sulphides, 
action of metallic calcium and 
calcium hydride on (Perkin and 
Pi! .ATT), 379 

See also Pei halogen salts, 
hydroxides and carbonates, free energy 
changes attending the forma- 
tion of certain (Johnston), A., 
ii, 812. 

dissociation pressures of some 

(Johnston), A., ii, 35S ; 
(Schottky), A., ii, 1016. 
amphotiric (Wood), T., 411: P., 
15 . 

preparation of hydrosols of, from 
hydrogels (Muller), A., ii, 286. 
action of, on solutions of ammonium 
thiocyanate (Guoss.mann), A., i, 
512. 

action of silver niti-ate and of 
mercuric nitrate on (Biltz and 
Zimmermann), a., ii, 104. 
ions. See Ions under Electrochemistry, 
nitrides, formation of {Henderson 
and Galletly), A., ii, 485. 
and their magnetic properties 
(Shukoff), a., ii, 484 ; (Wede- 
kind and Veit), A., ii, 1041. 

See also Nitrides. 

oxides, emission of electrons by 
(Jents(ti), a., ii, 6.52. 
reduction ot, by carbon, in presence 
ot metallic iron ami other .sub- 
stances (Greenwood), T., 1496 • 
P., 189. 

autorcduction of some, in the 
vacuum of the cathode liffht 
(pAMM and Krafft), A., ii, 39. 
action of, on primary alcohols 
(Sabatier and Mailhe). A., i 
594, 715. 

refractory, reduction of, by carbon 
(Gree.nwood), T., 14S3; P.,1S8. 
See also Oxides. 

radiation. Sec under Photocheinistry. 
ladicles, oxygenated, magnetic proi)er- 
ties of (P.A“<cal), a,, ii, 1013. 
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Metallic salts, specific heat of, between 
the teinperatnre of liquid aJi' ami 
room lempcratuie (Nokdmkyei:), 
A., ii, 3fi3. 

equilibrium between metals and 
aolntioiis of (Rose), A., ii, 569. 
action of arsine ou solutions of some 
(Reckleben, Lockemaxx, and 
Eckardt), a., ii, 36. 
as peroxydases ( W( ) i , f f ) , A. , i , 1 3 7, 
490 ; ii, 573, 1022 ; {Wolff and 
PE Stoeklin), a., i, 746. 
reactions of, with phenylhydrazine 
(Struthers), r., 179." 
cyclic complex, new cl.ass of (Giifis 
and Bockisou), A., i, 934. 
fused, intluence of temjicraturc and 
of tlie state of aggregation on 
the absorption spectra of (Ret- , 
.S('HiX.SKV}, A., ii, 910. j 

molecular stale of (Lorexz, 
IvArn.En, and Liedma>'N)i 
A., ii, 1023. 

conductiTity of (Aiimit and Ges* 
.''LKh), a,, ii, 923, 
viscosity of, at high temperatures 
(FawsittI, T.. 1302‘; B., 146. 
of the ht::ivy nn-tals, eliange of 
free energy aeeoinpanyiiig tlio 
fonnariim (if (Lim:knz atid Fox), 
A., ii, j 

densities I'f some, and tlieir mi.v- 
tures at various teriiperalur(‘h 
(Lokl.nz, FitEi, and JalsI, A,, 
ii, 156. 

(huisity and eqnivali Jit eundnet- 
ivity of (AiJ.Mtr and Gk.ssler), ; 

A., ii, 923. I 

normal, action of (Hurek!, A,, ii, I 

28, I 

See al.NO Salt.-^. 

.^ilieate.s A., il. 103, 492; 

(JoRi'i- and llK.A.M.-', A., ii, 
291. 

jireparatioii of, by wet nndhod.s 
(Jciui*]''), A,, ii, 291 ; {ri.KKFRs', 
A-, ii, 592. 

See iils(.t Alkali silirntcs and ate,-;, 
solution.^, aqtseous, siurav' tension of 

dilute (llKViavKll.i. Hi; ^ A., ii, 3.'6. 
suiphatf'.s, compound,- of. with anti- 
monv .sulphate d d'TMAN A ■, A., ii, 
503." 

See rtlso Suljdiatrs. 

^!]lphidi•s, liquefaction and -ul.ilima- 
lion of certain (Rii.'iz', A., ii, 
845. 

Hid their iiiixtiires, freezing'] >uint 
liiagiam.s of (Fuiejujch ajui | 
S' 11 OK N). A,, ii, 2>1. 

Volatility 'f some ami j 

K ir SKFi \ A,, ii. 39. 


Metallic sulphides and sodiiiin h.. .. 
use of, for decompnsi;,,, 
and indu.stria] prodiir-^r.oy 
and ScHou), A., ii, p; , 

See also Sulphides uli.l.r '^,.i . 
and Polysulpliides. 
vapours, abnormal 
(SCHON), A,, ii, 334. ^ ■: 

Metalloirr^^phy, use of inetidh- ,i . 
ill (Giomth), A., ii, 945 . 

Metalloids, the nieWlie [orm , c ,, 
nis), A., ii, 98. '"'8 


ultimate rays of the (m; 

A„i, 645. 

Metals, resolution of the s]xf-n„’ v 


plmtoeheniiea] act ion of. in p i - 
(Litan.ioY), A., ii, ] P2. ‘ 

radioactivity of orrlin.uy. iui-1 t'.- 

ixmetrating nuliaiioji livnii i'; 

(McLkwax), a,, ii, 
jiliotogiupliie aetiun of /.S vi-'t .(vi,' s 


galianic st'lj-ii]diie(i(,)n of (v\\ hr 
vfntek and vax brMMrr* \ 

12,558. ■■'-iv'.. 

ddfeiviK-e of pol'-nfial ;om] IIh- ^ nii.jji.y 

uld]ie;:lternaniig:ne(,,.lvi-n-)H6lYi; 

and RiuiA i, ;\., ii, 5t)l, ;:, 5 . ' 
clecn1r-nl n-d>fai)(T and expiui^n of 
(RimNiEwsiu's A., ii. M7. 
COliihli-tierti of eleefriritv hyiKl.NSW 
A., ii, 754, ' ’ 

eatliodie [mlverisatioii of, ia mnaj;;. 
uted ga.'-is (Jvoij].>.-(iiTci;u sjd 
Gin.iisrHMiorb A., ii. 45T : d’l.'ni- 
Ki: and H aunki.i, A., ii, m, SON, 
925; (K'nii.-'-iir-rrEiih A., ii. pift’ 
SUO. 92.5 : A., ii. 9:*:-, 

itiaii iial eflVels arcunipiinyiii.' [hr 
]r,tvs:igr oi atl '•!( 'U fi'- 1 lll Wl:;!; 
solntiims of, ill Ihpn’d aiiiiiifini:! 

(Kirtr-), A., ii, >:;5. 
ecitain phriioiiifiia cxliibiiid hv. (jt; 
a Niunst glower (.Ml-; \'nr:ML\!.i’, .n/'i 
I N'.J K'Oi i j, A,, ii, 1;'>1. 
new m< iImkI of -Ifirrniiniiig flrr itini- 
ingJ-.-illt "f (SiM'KOKK ;ilid KniJiA- 
Toff . A,, ii, 1.53. 

I'elatioii })t!ucen coiiiprodhtliTy, 
tliernia! c.xpan-ioii, jiloiiiic ln-U, 
and utoitiie volume of 

,A., ii, 563. 

llieMnal exjriii-iiUi and >p-' illc le'Ht cl 
(GRi:\K!.«:KN’h A., ii. 56o. 
f.avdve .state uf (III Ki;'', A,, iiJC'-N- 
vUi-odtv uf (F.AWsi iTi, T.. hiU'J: V.. 
lifi. " 

viset^sity of certain, m.'d vnniili'-n 
witlitempifaliireJirvK •im] .MiMi'-'- 
A., ii, ‘‘30, 
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"letals, (liffusloii cif, in mpn/nry (S\nTn), 
A., ii, IW. , 

t.juatioii of couditioii far ; a correction 
iiirJ’XKi.^KN), A., ii, 563 ; (Tiiiesex), 
A., ii, 659, 808. 

application of the kinetic theory to 
iKinJun.), A., ii, 93-1,^ 
and solutions of metallic salts, equi- 
librinm between (Bose), A., ii, 569. 
solutions of, in non-metallic .solv- 
ents (Kraus), A., ii, 486, 834, 
835. 

liardiiess of solid solutions of (Kurxa- 
KOKF and Sciiemtsciiusciiny), A., 
ii, 932. 

finely divided, action of, on nitrogen 
compounds (Pa DOA and Ckiavks), 
A,, i, 104. 

cahilytie action of, on compounds 
containing nitrogen (Pauoa and 
SOAOLIAKlNl), A., i, 828. 
action of, on watf-r (van Ryn), A., 
ii, 190. 

lieiiavioiirof, wlien heated in a^iinionia 
(Henderson and G A i.LETLY), A., ii, 
18.5. 

action of ammoninm per.snlpliate on 
(TirRREN’i'iNE), A., ii, 101 ; (Levi, 
ItlroijoRTNi, and Krcoltxi), A., ii, 
581. 

action of lialogens on (Senu vten), A., 
ii, 31, 683. 

action of nitric acid an (Stansbie), 
A., ii, 497. 

a<;tion of oxygen on (Jordis and 
Ko.sexiiaui>t), A., ii, 172. 
action of, on aqueous solutions of the 
pcrsulphates (Ti rrentink), A., ii, 
104 ; (Levi, Miclioiuni, and Erco- 
i.im), a., ii, 581. 

c.xtraction ol' gases coiilnfncd in (Bou- 
i>0UAiiD), A., ii, 109. 
and ammonia, formation of compounds 
between (Kii.u'S), A., ii, 486. 
the rapid electro-analytical deposition 
and separation of (Sand), T., 1572 ■ 
P., 189. 

<*stimation of, in organic sulistances 
(Kothe), a., ii, 132. 
qualitati'i'e and quantitative separation 
of (Pozzi-Kscor), A., ii, 892. 
whicli are precipitated by hydrogen 
sulphide, separation of tlie ( Bollkn- I 
bach), a., ii, 985. I 

Metals of the ammoLium sulphide : 
group, separation of (Ebi.er), A., ii, 

Metanil yellow as a selective indicator 
(Linder), A., ii, 627. 

Metasacchariu, Cg sugar.s from (Kili- 
A Nil, A., i, 135. 

Metastannic acid. 8ee under Tin. 


Meteloidine from Dnfurn Mrfchiih‘s {lud 
its additive suits (PY>fAN and Rey- 
nolds), T., 2077 ; P., 234. 

Meteoric chroniite.s (Tas-sin), A., ii, 956. 
iron, El Inca.(RiNNE and Boeke), A,, 
ii, 303. 

Meteorite, Ainsworth (Howell), A., ii, 
204. 

Allegan, calcium sulphide in the (Tas- 
sin), a., ii, 956. 

Jerseyite (Goldsmith), A., ii, 401. 
'William 3 town (Howell), A., ii, 203. 
Methane, synthesis of (Bone and 
Coward), T., 197.5 ; P., 222, 
synthesis of, by means of calcium 
hydride (Mayer and Altmayek), 
A,, i, 845. 

thermal decomposition of (Bone and 
Coward), T,, 1197 ; P., 167. 
action of the silent electric discharge 
on moist (LoB), A., i, 117. 
denvatives in which two or three 
atoms of hydi’ogcn ai“c replaced by 
negative radicles (Haller and 
Muller), A., ii, 445, 1001. 
Methane, d/bramoioJo-, broino»^/iodo-, 
and cdiloiwf/iodo- (Alger), A., i, 
494. 

L'fchloro-. See Chloroform. 

See also Marsh gas. 

Methane sulphonic acid, clilorobromo-, 
strycliuine and quinidine salts, and 
their optical activity (Pope and Read), 
T., 797 ; P., 99. 

Methanetricarboxylic acid, thioanilide 
and thioallylamide, diethyl esters 
and diamidcs of (Ruhemann), T., 
623 ; P., 53. 

diethyl ester, thioanilide of, action of 
ethyl cliloroacctate on (ItuHEMANxC 
T., 627 ; P., 53. 

3- Methoxy acetophenone, 4-hydroxy-. 

See Apocynin. 

Methoxyacetylphosphamic acid, di- 

bromo', methyl ester (Steinkopf and 
Grunupp), a., i, 962. 
Methoxyanthraquinone, ddiydroxy- 

( Bentley and Weizmann), T.. 4*37 - 
P., 52. 

i> Methoxyatrolactic acid and atrolactic 
acid, comparative study of tlm dehydr- 
ation of (BouGArLT), A., i, 340. 
^•Methoxyatropic acid and its dibroinide 
(Bouliault), a., i, 341. 

4- Yethoxybenzaldehyde,2-aud3-ohloro-, 

syjithesis of (Gattekmann), A., i, 31. 

1-Methoxybenzene. See Aiiisole. 
/j-Methoxy-benzhydrylamine and its 
derivatives and -benzhydrol (Busch 
and Leefhf.lm), A., i, 153. 
/J-Methoxybenzoic acid. See ,»> Anisic 
acid. 
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S-Methoxybenzoic acids, iiitro-, isomerio 
(ivKLLKK), A., i, 28'i. 

Iffethoxybenzonitnle, VKt» 

(tC'Uiis’, cmistitiitiiin of (1 ?lanxsma), 
A., i, 

S-Methoxybenzophenone, 2 liyclroxy- 
{IIkk/io iiiid Hofmann), A., i, 190. 

Metboxy-o-benzo^uiaone, C'/bromo-, 

iiiethylhemiaectal of, and it5 acotyl 
(loiivative and plicnylbydrazone (Jack- 
sox and Flint), A-, i, 191. 

1 -j;-Methoxybenzoylconmaroiie (Zw aa'- 

ER and y, Kostankcki), A., i, 444. 

4- Metboxybeazoylpropioaic acid, 2- 
bydroxy-, and its nuTby) (.‘ster, pu’pa* 
I’iition of (Pkrkin and Robinson), T., 
f)08. 

2*^/<-MethoxybenzyUdeneacetyl-l-iiaph- 
thol (V- Ka.sTANE< Ki), A., i, 

yi.Jtetboxybenzylideneainino-a-alkyl- 
cinnamic aciL, ostors, and tlirir liquid 
(.•lystals (VoKi.ANiiEE and KastenJ, 
A., i, 041. 

^/-Methoxybenzylidenemetbylsemicarb- 
azide (.JlicnAELisauci Hadanck), A., 
i, 1020. 

2- M ethoxy brazan (v. Xostanecki aiui 
Lami'e), A,, i, 072. 

2 Methoxybrazanquinone (v. Kustan- 

tu KI aiivl Lami'e), A., i, 672. 
(/fuiiro- (w Kostanki KI and La.mi’E), 
A., i, 907. 

5- ltetlioxybutaiie aa 77 -tetracarboxylic 

acid and its t'lliyl ostca'and sil\ t r .salt, 
sviitbcsis and of (Simon- 

.sV-N), T., 17S4. 

S-Methoxycarbazole and its piorate 
(lb (list. ME, WiiTK. and Bo'nn:), A., 
i. o6S. 

4 Methoxychalkone, 2 hydroxy-, and its 

.O'diiim sail and act tatc. and dibitiiiiide 
ci iho acftato , /waver and v. Kd.s- 
1 IN)-.! Kib A., i, 444. 
Methoxycinnamaldazine. liijuid 

crilitM'Ai.^Kl', A,, i, 641. 

/(-Meihoxycinnamaldehyde. <' of, 

ill <(i! "f tarjayon, and its oxiino aiid 
>t Uii'arba/' ax (Dai kre-.n e i. A., i, It*; 
(Dai and I'i.ameni', A., i, 

/(-Methoxycinnamic acid, li'inid ' I'y.-ials 
(Jo'l A!>KI). A. . i, 6 10. 

5 Methoxydiethylphtbalide, Inl- //• 

oijjijd-, and its (li.iMiyl 

i: H EE), A., i, 274. 

MttboxydihydrodLV/(.-/"pentadiene, nitro- 
lln.E), T., 17162 ; r. , K.'i, 
and ii.s nactioji.s tW'iEr.AMi and 
.<iEN/,l,i, A., i, .*'19. 

4 Methoxy-3:5 dimethylbeazaldehyde. 

of vCAni.RMANNh A., i, 


, 4 Methoiy-2:6 dimethylbenzaldew 

I iind its oA'inH>, synthesis of i;,?,®., 

! MANN), A., i, 3S. ' 

! 4-Methoxy-3:6-dimetbylbenzon]ifi.., 
(AnvEns and v. MAi;M,vr. f 
630. 

6- Metlioxy 2;4-diniethylpyri(}ine 
cyano- {v, JIever and 

i, 911, ■ 

Methoxydir?/c7opeiitadieue, conix^iiy,,! 
with jilatinons chloiidu ; finiv* ''' 
and At NARiiirn'), A., i, ;lip_ ' 

1- Metboxy-3-ethoxybeiizene, ,, 

2'A:Q~iri^mtio- (Blanks.mu 1 '‘‘f* 
158. 

Methoxyethoxy-AAethyl;>.qTiiji(,i 
(Decker and Dbnant), A.,i ■%: 
Methoxyethoxymethane (IIkmt' a 
381. ‘ ' 

Methoxyethoxy-2'inethylbenzaldeiiy(j4 
audits oxinie, svntliosis of Oi-nv, 
MANN), A., i, 34.' ' 

Iletboxyethoxy-A2methyl«(,qi:iao|5j. 

{Decker and Denant), a., i. ioc 
Metboxyl-gronps, deU-otion of (ID;, t,, 
A., ii, 638. ' 

quantitative estiiiiatioti of (Knaii' 
436. ^ ■ 

olimination of the (\'. Jvosiax[;(,ki 

and Lami'e), A,, i, 412. 

5- Methoxy-A^ hexene (Ri;ie), a,, f 

847. ' ’ 

I ;?'Methoxyhydratropylpyruvic acid, 
iotlo-lactoiio from (IlorGArir' \ i' 
539. ' ' " ’ 

2- Metlioxyindene, ■3-cyiuio-(.MoC)i;i; an.I 
Tuoree), T., iso ; l;l 

7- Methoxy'2:3-indenobenzopyraaol 1:4‘. 

anhydiofoirichloriiltj {i’nJiKLV an.i 
RtiJMS.'-iON), T., 1102. 

7'Metboxy 4:3 indenobenzopyranoldd', 
4':5'-9'f]iy(.lrn.\y-, salts of jFvori.s, 
PEliKIN, and IbMOSsoN), T., lliio. 
4-Methoiy-l-indoxylbenzenea;xl it.sBuI- 
phonic acid iF]:iKiti..v.\i'i:i; ainl 
S' ilCLoEK}, A., i, ti7i. 

I 3-Metboxy 1 methyl 4-tf' alIyIbenzeiie 
i and it.s j'olyiui-ri'Io (Bcjeu. ini'! 
Tl EEKNKAI'h i, o.'.n. 

6- Methoxy'2-methylbenza](iehyde. 4- 

livdro.xy-, and its a/ini\ aiuif, ajul 
plir iiylhA'drar.onf' A , 

i, 31. 

. ;^Methoxy-y3-methykinnamic acid 
(St jiRuEiEii ami ih'ciiiJoL;':’, .b, f 
170. 

5'Methoxy-2-inethyl-coRmaran 
coumarone (v. K--J WEt lu 
Lamee), a., i, 443. 

5 Methoxy 2 methykoumanlicacidaiitl 

it.i tui.-f hy] and 1 1 h vl r.s’i.i- r, Kn>iA>‘- 
E' KI and l.AMJ'E , A., i, D2, 
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JIellioxy-5-methylflavonB (Tamijobi), 
A., i, 

etlioxy-7- methyl flavones, '2'-, 3'-, ami 
4’-, a-hydi'oxy-, and their sodium 
suits rrAMUoii), A., i, 358, 
Methoxymethylglutaric acid aud its 
[ Irmniii -salt (Simonsen), T., 1783. 
[•Methoxymethylmalonic acid, ethyl 
i (-'Ui', svnthesis and reactions of 
; (S!M..x>jiN), T., 1780 ; P., 212. 
-MethoxymethyliS-iwpropylmalonic 
acid and its ethyl ester and barium 
synthesis of (Hjmoxsen), T., 
Kn ; P, 212. 

-Methoxymethyl isovaleric acid and its 
(•: iivi ester and silver salt, synthesis of 
i.''niuNSB:N), T., 1788. 
letlioxy-a-naphthaflavanones, S'- and 
4 -.and tlicirisoiiitro.so-derivativea (v, 

I [\ii.sianix Ki), A., i, 359. 
kthoxy a-naphthaflavonols, S'- and 4'-, 
iiiid tlieir sodium .salts and acetates 
[V. IvisTA.vECKi), A., i, 359. 
-Methoxy-5-Daphthaldehyde ( Kiued- 
i..iN[iEii), A., i, 373. 
>Methoxy- 2 -naphthald.ehyde, 1 -hydr- 
oxy- (Fjueuj.andei:), A., i, 373. 
lethoxy-l'Caphthaldehydee, 2- and 4-, 

• and their azinns, syiithcniis of {Gat- 
^ tk.i:m,\xx), A,, i, 33. 
hMethozy-i-naphthylcarbinyl-amine 
uml -chloroacetamide {KiNiiunx), A,, 
i. 013. 

I e-Methoxyphenylaminoacetoacetic 
acid, ethyl ester (llENAtiY), A., i, 001, 
■MetliOxy-2 pheaylbeiizopyranol(l:4) 
salt.s (Peukix, Hueixson, and 
TriixEii), T., 1111. 
^^-Methozyphenyl-Pl-dimethyky/c^o- 
liexane-2:6-dione-3:5-dicarhozyiic 

acid, ethyl ester (Dielk.manx and 
Knux), A., i, 389. 

Methoxyphenylmethylcarhinol, 4- 

i hydroxy-. 8ee Apocynol. 

»7'-Methozypheiiyl-6-phenyl-2-methyl- 

pyridine, 3-cyauo- (v. ilEVEU and 
Icm-si heij), a., i, 911. 
l-Methoxyphenylphthalide, 2-hydroxy- 
IhtuKix and Korixson), T., 511. 
^■/'-Methoxyphenylpropaldehyde and its 
mitieric form, preparation of (Bal- 
lUAXo), A., i, 901. 

> 7 ^ Methoxyphenylpropane cjS diol 

'll.AUEttKSXE), A., i, 19. 
p MethoxyphenyP. See also Anisyl-. 
x-Methoxyisosafrole iodohydiin (Uoep- 
A., i, 896. 

» -Methozystyrene (Tiffexf.au), 4 ., i, 

:>-Methoxystyreae, nitro-, i|/-uitrosite and 
njTro-oxinieof(WjELAND and Sempek) I 
A., 1,109. j 

XCIY. il 


9-llIethoxy-A^'CL^gjfg^j^y^j.QQg^pjjj^2ole 
(Bousche, Y'ittk, and Boihe), A., i, 
366. 

S-Methoxythionaphthen, (ri- and tetra- 
chloro- (Bakeeb; and Kwixs), T. , 
20S9. 

Methoxytolualdehydes and tlieir deriva- 
tives, synthesis of (Gattermanx), A., 
i, 32. 

^-Methozytolueae, w-ddiitro-, diazo- 
benzene derivative {Poxzio and 
Char ur Eli), A., i, 582. 
;?-Methozytoluene-ot,-salphinic acid and 
its oxidation (Smiles and Le PiO.s- 
siGXOL), T., 758. 

5/i-Methoxytolyl sulphoxide (Smilb-s and 
Le Ros.signol), T., 750. 
^-Methoxytolyl sulphoxide (Smile.s and 
Le ho.s.siCNOL), T., 759 . 
3-Methoxytritanic acid, 4-liyrlroxy- (v. 
Liebig), A., i, 541. 

o-Methoxytritanol-3-sulphonic acid, 
ainnioniuin sa!t(v. Liebig and Hekb\ 
A., i, 450. 

5-Methoxy->//-xylene-2-sTiIphinic acid 
(Smiles and Le Kossigxol), T., 
701. 

5-Methoxy-?/i-xylyl sulphoxide (Smii.r.s 
and Le Eussbgxol), T., 761. 
Methronic acid, con.stitution of (Tre- 
PHILIEFF), A., i, 735 . 
bromo-deiivativ'cs, constitution of. 
(TRErniLiKFF), A., i, 735. 

Methyl alcohol, comlemsatioii of, with 
benzoin (Irvixe and McNicoLi.b 
T,, 950 ; P., 119. 

conversion of, into formaldehyde (On- 
luff), a., i, 77, 761. 
and its iiupuritie.s (Friedrich.sI A., 
ii, 990. 

detection of small quantities of, in 
presence of elliyl alcohol (HixntrL ' 
A,, ii, 1076. 

detection of, in fermented liquids 
(Wolff), A., ii, 72. 

Methyl chloride, physical properties of 
(Baume), a., ii, 372. 
cya.iiide, preparation of (Auger), A., i, 
bl . 

derivatives, volatility lu the “ iiiethyla- 
tiou ” seiie.s of (Henry), A., i, 
381, 

Methyl ether, physical properties of 
(Baume), A., ii, 372. 

Methyl ether, chloro-, action of, on 
magnesium phenyl bromide (Hey- 
ciiler), a., i, 159. 
action of, on the phenoxides of the 
alkali metals (HeyciilkiP, A., i 
153. 

syntheses with (Simoxsex), T 

1777; P., 212. 


91 
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Methyl ether, hydros v-, preparation of 
(Heyoiii.kk), a., i, 130. 

Methyl silicate, latent heat of vaporiaa- ; 
tioii aiul specilic heat of (Kahi.en* 
BERG aiitl Koenig)i -A.., ii, 100. 

Methyl sulphate, preparation of (Hoc iiiTii 
Anonym K pes Froduit« chop 
iguEs nn Fontaines in Lyon- 
MoNPLAi-sir.), A., i, 507. 
action of, on alkali polysiilpliiJes 
(SrKW'KEi:}, A., i. 3S0. 
action of, on oils of the aromatic ajid 
aliphatic series (H.vinusoN ^ and 
Pei; kin), A., ii, 13a. 
and oil of turpentine, reciprocal solu- 
bility of ^ULmnocA), A., ii, 22. 
Methyl sulphate. chloro-, action of ainino- 
piroiif'S on tHofBF-N and AuNoi.n), A., 
i, a33. 

Methylacetol, 8ee Acctylnietliylcarl)- 
inol. 

Methylacetone. See ilcthyl ethyl 

ketone. 

a-Metbyladipic acid, ester.s and diainid.- 
of (iiuvVE.\i't.i' and Pul-qi'in), A., i, 

1:2. 

a Methylallyl alcohol. See Ilnten- 

4 Methyl-3- /.^oamenylsalicylic acid and 
it- dihroniide (Mkkkwkin), A., i, I'b. 
Methylamine, two ineih-'d.s of pi\ p.ariiig 
tFiiAN'P'isb A., i, nud. 70''; (Dku- 
theaVme;, a., ii, 742. 
n;odi!icati<!n of the pi<p;inttiun ef, 
fmni bionioacetainid.e ( Fn.\ N'/ us}, 

A., i, bon. 

ni.ign--.-in:n phos[i!.ate I'n.VN-, 'U-}. A., 
i. nO.'i, 

Methylamines, det’-ciion eh in pii ^emc 

<•! amiuoiiia (Tsai apa i iM}, A., ii, 

/ Methylaminobenzaldehydephenyl 
hydrazone, Injuid et\>t;iis wf IhU Ai:- 
-kJ , A., i, Oi'J. 

2 Methylamiuobenzoic acid. S e A- 
M ■■th vi.uUhnUi:!; ■ id. 
4-Methylaraiiiobenzoic acid. :J-nit!o-, 

nifthyi e.-icr, and d;.'i-duiino-x-nit p>.. 
an I imtiiyl 

e'>t'-ra and JO'. Lin A., i, 

If,;:. 

Melhylamiuobenzoic acids, e-:- un I 
st- VtliO- A-N'U.h', ,V, 

i, : ’b 

Methylaminodimethylethylcarbinol and 
>:iv.i!..-ryj deiivutive A., 


4 Mcthylamino 5 ethoxy 1 phenyl 3- 
methylpyrazole: fvuno- h a. i.w 

: Mn. i t; ^ l.S ' I! A Ll.: 

A , J. 4 :-. 


/8- Me thylamino- a- hydroxy h 
acid and its ethyl esti-r 

LTSSEMKNT.S PoULKNi' 

Eknkst Fourne.yu), a., j. ' 

I Methylaminoketo-. See h y 
amino-. 

2-Metbylainino-3-methoxybtn25i5 

(r^dMascc-ninic acui) {Kiuiv,. 

284. 

iS-Methylamino-jS-methylpentatift . 

umino-, and its ndditiec .'i 
cyclic carbamide (Kohn a;,,.! 
stekn), a., i, 769. * 

2 - Methyl aminopheuetole, 
(BrANKsMA), A., i, 97 .S. 
2^-MethylamiuophenQl, 
compound of (.SucniiK 
1 Pl.AQl'KS ET PAr;i'.i:-; 
j GHAPiiiQL'1'S, A. Lryii'ui. vr'"' 

Fii.s), A., i, 977 . ' ■ 

MethylaminophenyldinifcthylcarhiEol 

and its bcnzovl deric.i!i\-,..j Up-. . 
A.,i, 957. " ' 

o-Methylamittophenyl-..-toIuidiEcateht 

acid (V. 0.>iKoMi.<si.iA..;i^y , 

‘ S2. 

i /3-Methylaminopropaldehyde rli,.[i,v:. 
: iicAal (NVoiiLand j‘'ij 

; 7 -Metbylam}l alcohol. .Soi; 
i ah’oliol, active. 

Methyl r'.sfvamykbvaUylcarbiiiol. S. 
S?3-l>imcthy]-A,‘3 o,-tiai-5-oL 
i <5- Methyl- A'^-S-amylene, iS-rLhr . 

• ,Ci.Ai;Ki;i, A,, i. .Vji. 

Methylaniline jiieiati- i, V ii.v^.'N :c,i 
L\ iiu K A., ii, tj-;,'.. 
j Methylaniline, ttn-fhl'iimifi i-nitiy. ar,! 
j jjit]-.). ; IlLiNK.uiA'. A 

; i. 117. 

i 3 Methylanilinoethyl ethyl ketone r.; 

I it< ]ii‘ i.it" and M':iii''a!baz!.ij,. iBlu-. 

i and MAii:i;j, A., i, '-'In. 

a-Methylanthracene fp'i!: i-ni'j'li’i fr-i:'; 
aloes and Tis;'.c). -h, i, 

VO.’i. 

I Methylanthracene iVein uno'!::) kc 

i Fi.int^nla |OE.'H.i:iJ-; and Tj.'Z.t':. A- 

i ’’ 

: A’-Methylanthranilic acid, v- ;n;j 
I aniii.'o-. ny-ii"' "h icu 5 

ehioi')- ' Kju ! !■■!; ■. A., f. -'i- _ 

:j- hydroxy-, .ind its 
(ki.[.!.!;i::i. A., i, tt'k 
5 nit rose (jlonn.x and hrAS'Kin, 
A.,i. 27- _ , 

Methylanthraqulaone, }; ■}' ' 

j rivatives. See 

I jidii'h ^ ,,,, 

s l-MetTiylanthraquinone y- anubixi-U'-- 

(Hn.i Ki; nd S' liri.:.;'- . A.. 

2 - Methyl edO-anthraqiiiuoae. b' 

hidroxy-. See Kii.vnli;. 
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jtbylarsinic acid, aL’.tioix of alkalis on, 
;;iid its iodo-Jcnvati^^es (AiroEit), 
A., i, 516. 

(AucFj;), A., i, TJ. 
jthylation in the ethylene derivatives 
frci:ii Tlie jiuiiit of view of volatility 
(}|]:ni:V/, A,, i, 752. 
Btliylaziminobenzoic acid (Kellei:), 
A., i, 

Bthylhaptigenetin .and its acetylation 
{(iMiiTEJ:), A., i, 98. 
ethylbenzanthrone, preparation of 
(llAinscnE Anihx- & Sou.v-Fabhik), 
A., i. ti93. 

Kethylbenzhydryl-acetyl- and -benz- 
oyl-acetones (Fosse), A., i, 86. 
ethylbenzhydrylamine and its hydro- 
cli’oiide and nitrate (Besen and 
Lleuielm), a., i, 153. 
Methylbenzopyrazolone (Mi LRA'ni ), 
A., i. 1014. 

ethyl nvibutenyl ketone. Sec Itlesityl 
oxiili-. 

Btayl/v</butylwoallylcarbinoL Sec 5^- 
Diiiiethyl-^^-hepton-S-ol-. 

I hyl' w-Abutylcarbinoland its plienyl- 
ivthane (ZELt.N.SKY and Gutt\ A., i 
IS. 

ethyl butylene d/S-oxide (Riedel). 
i, 956. 

hyl /crA -butyl ketone. See I’in- 
■ulin. 

hyl r^fMutyl ketone and its scini- 
.!■l)azone (Zelixsky and Grn), A. 

fj, 618. 

|Methylbutyric acid, Aa-amino- (iso- 
IvttiliK.) (EiiiiLicii and AVexdel^ A. 
d, 86!>. ' ' 

othylcampholenonitrile (Glover) T 
;i29:*; 1\, 152. 

Methylcamplior, preparation of, and 
u.s_ Itroino-derivaLives and y8-sulph- 
onic acid and its derivatives, and 
oxime (Glover), T., 1289 • P. 
151. ’ ’’ 

comparison of, ^^itli fenchonc 
(Glovkk), T., 1285 ; P., 151. 
Bthylcarbamide cyunoacetate (B.wmI, 
A., 1, 252. 

ethylcarbamides, action of, on benzil 
(bJLiz, lIoiuuiAXN, and Rem pel), 
A., 1 , 21S ; (Biltz and Kimi’El), A I 
1, 462. I 


Methylcarbazole and its picrate 
(Bor.sciie, and Potiie), a i 

6ht. ’ 


ttethybearbonatobenzoic acid and : 
cldoriJe (FisrHEP), A., i, 892. 

ttetbyl-carbonatohenzoylglycine 

ethyl e.ster (Fj.sciier), A., i, 892 

sthyl-carbonato- derivatives ’of aiiiiti 

iicids(li,sciiER), A,, i, 544. 


2-Methyhhecarbostyril-4-carboxyIicacid 
Jtinl its etliyl ester (Dieckmaxx and 
a., i, 89.5, 

S-Methylcarvenene (Kl'PE- and; Emmer- 
ich), A., 1, 556. 

Methylf^/chlorodiacetimidej • (Bergell 
and Feigl), A., i, 141. 

Methyl a-chloropropyl ketone, prepara- 
tion of (Korsc'hlx), a., i, 502, 
4-Metliyl-l-chloropropyluraciI (.Ma- 
Jima), a., i, 22.3, 

Methylciuchotoxine inelliiodide and its 
benzoyl derivative (Rare, Sciixeidek, 
and Braasch), A,, i, 361. 
4-Metbyl-o-eoumaric acid, ethyl ester 
(Fi;ie.s and Klostermaxx >, A,, i 
822. 

2-3IIetliylcouniarilic acid, and 
and 4:6-d<‘bt'onio-, and their salts 
(Peters and Simoxis), A., i, 340, 
4-MethyIcoumarin and its hr oi no-deriva- 
tives (Peters and Simoxis'; A i, 
339. 

C- and 7-chIoro-, fonnation of (Clay- 
Tox), "I'., 2021. 

7-3ffethylcouinarinand itsadditivu salts, 
oxime, and phenyl iiydrazone f(’L\Y* 
Tox), T., 526 ; P., 26. 
3'Methylcytosine and its picrate and 
platinicldoride (Johxsox and Clajh’) 
A., i, 836. 

d-Methylcytosine, syntliesis of, and its 
additive salts (Jojix,'^), A., i, 917. 
Methyl damascenine and its additive 
salts and nilioso-eoiniiound (Kellph:) 
A., i, 283. ' 

2- Methyl-l : 2 dianthraquinonylamine, 
oxidation of (Badisghe Axilix- i 
Sgua-_Fabrik), a., i, 456. 
Methyldiethylamine, ehloro-, and its 
phitiiiiehloride (Hhubex and Ajlxold), 
A,, 1, 534. 

2-M:etliyldihydrocarvene. Sec 2-Me t h v I - 
lionioliinoiiene, 

2-M:ethyldihydrocarveol (Hui'E and 
Emmerh'h), a., i, 43.3. 
i 4-M:ethyldihydroco!imaria (Peters and 
I StMOxis), A., i, 310. 

; a-Methyl-a^-dihydrogeranic acid. See 
o^C-Triniethyl-A^-octenoic acid. 
2-Methyldihydroqiiinolme and itspierate 
(11 F.i.i.ER and SuUKLis), A., i, 911. 
Methyldihydrouracils, a - and /r (hydr- 

oxy-, and their reactions (BEiiitKn 
and Beer), A., i, 840. 
l-Methyldi'.ytAj-l:2:3-Ab<3cten-3-one 
^ (Semmler and Baktelt), A.,i, 355, 

4 -Methyldipheuylamine, 4-nitro-3'- 
amino- (L'Llmaxx), A., i, 457. 

4-Methyldipbenylmethanecarboxylic 

acid, 2-iiydroxy-, luotoiie of i v, 

Liebig), A., i, 728. 
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Methylene chloride, ooiulensation of, 
with 1-bromo- and l-chloro-2-napli- 
thvlamiiics (Senikt. and Ait.siik), T., 
63' 

Methyleneaminobenzoic acids, jn- and 
p- (IluubEN and Arnold), A., i, 
534. 

Methyleneanthranilic acid and its salts 
(liouBLN and Aknoli>), a., i, 533. 

MethylenebiB-dimethylcarbamides, -a* 
ethylbutyramide, -ethylcarbamide, 
anti -propionamide (Einhoiin). A., i, 
009. 

Metbylenebismethyldiantbranilic acid 
Aloi'BEN and Arnold), A., i, 533. 

Methylene -blue, deriva lives of 
and AValdf!;), A., i, 63. 
nitro-. See ^Methylene-green. 

Me thylenerj/e/f -butane. See Viiiyltri- 

iiieTliylenc. 

Methylenecitric acid, pioparaf ion of 
^FARBENi'AnniKRX VttRM, l'\ BaYKR 
A: Co.h A., i, 004. 

Methylenecitryloxytoluic acids, pn-para- 
tit'll of tFAlinKNFAIMMKKN VOilM. V. 
llAYKK k Co.), A., i, 421. 

Methylenedioxy-ctJ-benzaldehydepheuyl- 
hydrazone, nitio-. ami its potas>iuin 
s.xlt tCirsA and I’k.stai.cZZa). A., i, 
333. ‘ 

Methylenedioxybenzene, odnvemion of, 
into caibtinyldio.vybeiizeiie {F>Am;ER), 
T.. 500. 


Methylenedioiybenzoylacrylic acid 
lO-rtiAT L] ). A. , i, 270. 

3:4 Methylenedioxyhydratropaldehyde 
and it.s .■^eniieai‘!)a/om‘ ami 

Tii kk.neu A., i. 031, 
Methylenedioxyhydratropic acid, itre- 
j'ujaiiun of linKinsoi, .A., i, 

4 :5 -Methylenedioxy-SiS indonobenzo- 
pyranol{l:4'’ au!iy.ii't.!'< j j : ii'iMiide 
lipRKIN ai.'l 0 T.. HO,’. 

7 Methylenedioxyphenylbutyric acid, 
a-n>.hi.a7--Chydri'xy-, jU'.'O'nr' -0“ 

F-o ‘^Ai’i.t t. A., i, nnm 
7 Methylenedioxypheuylcrotonic acid, 
a-li\di>i\y i I’-tf'-v!'! i . A., i. 270. 
Idethylenedioxypheuyl o crotonic acid 
..ml it? i'-dolaet-n* ,i7>i -..\i n , A. , i, 
270. 


a 3:4 Methylenedioxyphenylelhaae, 

'i ,'1.1 '!■<*-, ftSi-'u.'-''' ' •-■ }. 2, 1.,.. uiid 

' h'^.ro-a-livdrdxy- ;l!.\i.'.i:!:). T.. 


fi-3.4MethylenedioxyphenylelhyIdi- 
methylamine, ;3-hydi-i\y-, i.nd it:* 
1 vj;.' -vl derivative an-l l;e ;r .i-Mitive 


.-.lO' ii’VMAN i. T., I'^OO : 1'. 2 V 
a-3 4 Methylenedioxyphenylpropane. 

^ 1' A i... i' 


12, 237 


5-3:4- Methylenedioxypheaypt^l; 
acid, /3-iodo-7-ln'dro\y-, 
(Bougault), A.j'i, 537. 

3 :4-Methylenedioxytoluen£‘. ; 
<//nitro- and ce-chloru'/. f.i ; 
and Charkikr), A., i. 
Methylene green {lutf.,.,. 
preparation of (GxEHit r 5'- 
A.,i, 63. 

Methylene rpt'/oheiane and i;< , , , 
ide, chloi’oriitrosite, an-i '.a,'):' 
(FAWOKSKYand Bon(;MA^^ ' f‘- 

Methylenehomophthalic acid, i.v.i," 

esters, and their isocmm;: 
carho.styril derivatives 
and Meiser), A,, i, St)4.' ' 
Methylenic compounds, 

Audatility of (Uenky). A. 1,'%; ' 

Methylethyl/.wallylcarbinol. >1' 

i[ethyI-Af*-hexen-5-(.l, 

l-Methyl-4-ethylbenzene, s ■ 

(ZiNrKK and .S(;n\v.\ i.i; , a_ ; C 

Methylethyl/v/butylmethane. 

Dinietliylhe.vane. 


<35- 


« Methyl a-ethyldiglycollic acid an; i-; 
ethyl estt'i', anliViliitl.-, .'mil 
(JfNt.FLEjst'H ami (A.i.. t.,, ■, 


l-Methyl-4-ethyl m 2,hexaa-3-one-4. 

carboxylic acid, etliyi j-; 

!^jnuoaibazi(lc (Ivii/ ) A 

I-Methyl-S-ethylideae'./rhhexaiie ari 

its iiiti'OSoL'lilni idf aijil 

(\Va[,I.A( 1 { and Kv.vN«l .C. i.^4ii4 

l-Methyl-4-elhylidene.v/: /-hexane an] 

irspiilri.s,ochl..iid.- and 
(Aai.I.ai H and F.'as's}. i. iu:. 
Methyl ethyl ketone ' ..-.p .t, . 
f, itf, I aelloil •,{■ ^,2 

{'l'i:\rnK), A., i, 302; 

A., i, 702. 

:u'>imides of Fut-.ji i; 

T., 609 : 12. .5!. 

ha.sie fompoimds fii.ni (TiiAiiJi:, . A., 

i, 1010. 

Methylethylmalic acid. svntln-siM-f.nd 
it.? sails nSniJAN'ied's. m ■. i. 77. 
/3-Metbyl-7-ethylpentaae A-ivi"- 

(Ci.AkKEC A., i, HO, 
i3-Melhyl-7-ethyi .o penlaao! ' i.A;.;n:. 
A.,l, in:;.* 

5-Methyl-a-ethyIpinielic acid :iiji 2^ 

i.tlivl e.ster and siivi-r s.:.t iJv.'ii. 

A./i, 2!. 

3- Methyl l-ethylpiperidine. •Nf 

l-Ktiiyl-d-pi[-'''‘’ii!ie. 

4- Methyl ■ 5 ethylpy rimidine. 2 

aniimi »' liv'h-.'xy- - . A., i. ■'<|' 

5- Methylfiavone. 7-2} -■■'•v''-; '’v' 

arrtyl O.-nvaiiv, . i-: • 

a-HsI . A..;, 
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'-Methylflavone, r*:2'-, 5:3'-, and 
\ vh’oxv-- diacetatcs and 

4 ', //-/hvdroxv- and its triacetate 
; r.\Mi!tni\ A., i, 358. 
i-Methylfluorene alcohol and its reac- 

-Methylgeranic acid and its esters 
Tim tN'i-' xc), A., i, 500 . 
lethylglyoxal, aldehy deacetal of, and 

its S':'inicarbazones (WojiL and Lange), 


A,, i. 043. 


Kethyl-green, pharmacological action of 
: ,1T [[nek), A., ii, 877. 

fc[pthylguanidine,cyanohydroxy-(PoHL), 
A., i, 576. 

I Methylguanidine, picrolonate of 
: Wheeler and Jamieson), A., i, 


Hethylguloside (Blanksma and Al- 
nFHiHA VAN Ekenstein), A., i, 
•’51 • 

ffetbylhsematic acid, derivatives of 
(Iuster), a., i, 303. 
ffethylbemisparteilene (ArouREi^ and 
Valei'R), a., i, 43. 

ffetbyl beptadecyl ketone and its oxiinc 
(Tmoms and Vogelsang), A., i, 4, 
-Methyl A^^-heptadiene (Keif), A., i, 

S47. 

‘•Methyl-A^-hepten-5-ol and its acetate 
li’Eit'), A,, i, 847. 

-Methyl-A^fi'hexadiene (Keif), A., i, 
SI 7. 

-Methyl- A*='‘-r^r?f)hexadie]ie {dihydro- 
(Haeuie-s), a., i, 520. 

-Methyl- A’-^-evc/ohexadiene, o]dically 
active, and its dibroinide (Zelin.sky 
and (ioiLSKv), A., i, 619. 

-Methyl- A--*^-<’//<Vohexadiene (Zelinsky 
and OonsKA’j, A., i, 722. 
-Methylhexahydroearbazole and its 
jiitroso-, benzoyl, and carbainyl deriva- 
tives (Boksghe, Wn te, and Bothe), 
A., i, 367. 

-Methylc^c/ohexane, 2-chloro- and 
a’-nitro- (Zelinsky and Sciiweuoff), 
A., i, SG4. 

w-l-Methylc^cZohexane-2-carboxylic 

acid and its amide (Zelinsky and 
fS- UWEDOL^F), A., i, 8G4. 
’Methyleye/yhexane-2-carboxylic acid, 
2-aiinMo-, and its tlerivative?, and the 
behaviour of its ethyl ester (Sk ita and 
Levi), A., i, 885. 

Methylcye/nbexane- 3- carboxylic acid, 

re-?- ami !^m/LS-6-bronio- ''FisiiEii and 
Peek IN), T., 1883. 

Methylrn/r^ohexane 4-carboxyIic acid, 

4-amiiio-, ami its derivatives and the 
heliavirmr of its ethyl e.ster, and 
hydroxy- i.Skita and Levi), A, i 


Methyb’,)/c/f>hexanol and its bromide 
(Fawoesky and Bougmann), A., 
i, 15. 

l-Methyk?yc/<?hexan-3- and -^-oln- 
butyric acids, ethyl esters (Wallacit 
and Rentschler), A., i, 405. 

1 -Methylri^c^ohexan-i-oliwbutyTic acid, 
ethylester(AVALLAOH and Church ill), 
A., i, 406. 

a>- 1- Me thy k^c/oheian-G-ol- 3- carb- 
oxylic acid and its lactone (Flsher 
and Perkin), T., 1883. 

/jr/?ts-l-Methyk?/c/?>hexan-6-ol-3-carb- 
oxylic acid, synthesi.s of (Fisher and 
Perkin), T. , 1882. 

1 -Methyp7/e?ohexan-2- ol-4 carboxylic 
acids, cfs- and trans-, and their 
conversion into 1 -methyl- At cyclo- 
hexene-4 -carboxylic acid (Mf.i.drum 
and Perkin), T., 1416 ; P., 187. 

l-Methyk7/c^^>hexan-3-ol- 8- propionic 
acid, ethyl ester (Wallach and 
Evans), A,, i, 404. 

1 Methykyc76'hexan-4-ol-4 propionic 
acid (VLallacii and PIvans), A., i. 
404. 

5-Methyl-i3-hexan.oiie (Clarke), A., i, 
.594. 

l-Methykyc?flhexan-3-on©, condensation 
of, with ethyl n-bromopropionato 
(^VALLAC^ and Evan.s), A., i, 404. 
azine of, conversion of, into 1-methyl- 
cyclohexyl-3-hydrazine (Kliner), 
i, 106. 

l-Methyk7/c'Zohexan-4-one, condensation 
of, with ethyl a-bromopro[>ionate 
(\Vallach and Evans), A., i, 404. 

Methykw7t?hexanones, action of light 
on (Ciamician and Silber), A., i, 
277. 

l-MethykJ/cfohexan-S-, -3-, and -4-ones, 
condensation of, with ethyl a-bromoiso- 
butyrate (V/allach and Church ill\ 
A., i, 406. 

l-Methyk?/C(fohexan-3- and -d ones, con- 
densation of, with ethyl a-broino-n- 
buty rate (Wallach audRENTsciiLEi!), 
A., i, 405. 

l-Methyk?/c/ohexan 2- one- 4- carboxylic 
acid and its ethvl ester, oxime, 
and semicarbazone, pre[)aratipn of 
(Melukc.m and Perkin), T.,‘ 1425. 

l-Methyk7/f('ohexan-6one-3-carboxylic 
acid and its oxime and semicarbazone, 
synthesis of (Fisher and Perkin\ T., 
1880. 

l-Methyky(’?ohexan-3-one-?»-nitro- 
phenylhydrazone (Borsciie, Witte, 
and Bothe), A., i, 367. 

1-Methyl- a' - cytTyhexene and its di- 
bruiuide (Zelinsky and r»o]:SKY\ 
A., i, 722, 
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1-Methyl'A‘ cwAjhexene nnil its chloro- i 
iiitrosito (Favvursrv a>i'l }>ougma>:n\ I 
A.,i, 15. ' I 

1 -Methyl-A-'-rj/cA 'hexene 4-acetic acid 

and its (.-tliyl ester and nitiilo {llAiip- 
T\G. Hawoutii, and Pkii ki x), T. , 1 Pel" ; 
r.,:>;30. 

1 Methyl-A‘’-(7/r?r'hexene-4-acetic acid, 
a-evano-, and its etliyl ostei' (Hai:d- 
ixt:, Hawoutii, and Perkin), T., 
IDtj'l 

l -Methyle?'eA)hexeiie-R -butyric acids and 
their ethyl estt'is and silver salts 
[WAi.i.Arit and Kentsi nr.Ei;). A., i, 

-ior.. 

l-Methyl'''e‘/<ih.exeiie-2-, -3*. and 
butyric acids and their derivatives 
(^VAl.^.AAH and CnrncHiii.\ A., i, 

4 Oh. 

1-Methyl- A''-r)/rA.hexene-3'Carboxylic 
acid and its ealeium salt and etliyl 
ester. synThc-sis of (Fishkr and 
FEniaxl, T., iSS-a : P., i‘2S. 

1 -Mcthyl-A- ;<'(v'Mhexene-4-carboxylic 
acid, funnation of, IVotn e/s- and 
l-nicthyleyclolievan-'i-ohl-earlH'xyiie 
aei<I.s (Mei-HUi m and PKi;KiNh T., 

1 tut ; 1’., Iit7, 

'■ •l-Methyl-A'-e/A'A hexene-4-carboxylic 
acid, ro-'dition of (Ki-^nER and I’nu- 
kin', T.. isri ; P., T2S. ! 

n-1 -Methyl- A'’-' .'/'-d hexene-4-propiouic 
acid and its inetliyl esti-r and idtrile, ■ 
and a-i-vant'^-, and its nuthyl ester 
llAianxi;, llA\vn!;Mr. and J'i'i:kix;, 
T.. Uno. 

l-Methyl'.-;/ A'hexenepropionic acids ami 
etiiyi e-'ers and silver salts . 
iWa! i,Ai H and Fvkxs', a., i, lOt. , 

5 Methyl-AS-hexcn ^-ol Alnvl. A,, i. 

Mf thyl- A-hexed-v ol an.l it- a ' tate 
• 11 .MANX , .\,. i, 'J. 

d Mvthyl-Ad-hexeii 5 cl .m l im .ain taie 
ox.ii N A., i. N-;r. 

l-Methyl-Atea- , hexfu 2 ol, a- et- , 

<4 .MaxM' ]i iu;d H n d A., i, 

1-Methyl'A hexen 4 ol, n 'T.id' of 
(.Maxxii H at'd J! \N< i , A., i. 27'!. 

I Methyl-A' ' ■ 'd hexea-2 cd 6-one 
I id rind M \M:i: , A,, i, 

1 Methyl- A ' ■ ' ' hexfcU-3 one 4 6 di ■ 
carboxylic acid. eth \ P >t, r. d' .'m'dmi'y 

< d ind its .--dinin salt, ■ i'j.henyl- 

i; iZ'die. and sendcarha/'i!!*- (il.Mti:, 

>; M i., and i-dii.nx-i tax , •!., i, 

7 Methylhexoic acid t'(AM^ i.^^ . 0 :d 
I , A., i, -T:. 

M'.lhyihe.'cyl iodide and 

n-nv , i. ^15. 


l-MethylrJ/r7ohexyl-4-acetic gciii 

silver salt, and a-hrornc . i.'P :i 
e.ster, and /3-hroino-, a;,! ci,'.-"’” 
and its silver salt (Pej;;,i • . .’ i- 
T,, 1081. 

l-Methyler/c/ohexyl-4-acr'ticacie . 

bi'otnn-, and 3:4-r//i,v i 
lactone (Harding, i[ 
Perkin), T., 1969. ' ' - 

4-bronio-3-hydroxy-, laiir ;;.., r;, 
ISG, Haworth, at id n,'.,';:. '‘‘'d 
1970. ‘ ' ‘ 

l-Methylcyc/r/hexyl-4-caibmol ; 

bromide (Perkin r,-] )■ 

1078. ‘ ' 

l-MethyPv/(-7ohexyl.3 hy(Ir,t 2 inp ' 

ation of (KmxEi;). A., h ti,,- ‘ ’ 

Methyl<',?A7"hexylhydrazoneyethvl' ■ 

hexanone (Ki.ixi ;]; a . i, 

1- Methyb7yc7(/hexylidpiie -4- acetic 

exporimi'nl.s on ilie svn: 
its ftbv] est.-r (PkirKiv ru j n 
1075; P., l }5;fllARniNV:'/ji|V., '■ 
and PKKixiN'b i’. . ]9i.; ; n 'i.-v, 

2- Mcthylliomoliraoucne j. ; 

hii'lrOi'<(ri''-in , and ids inh.i!. 
(HurK and KM,Mri;irjr\ a.. .^->7 

A^Methylhamopapavtrir.ioiu.j.j*iV.T 

i Decker and iJrxAxi'. A.. iTu; 
Mcthylhomophthalic acid, hvl;-,-- 

methyl I'.Ai'r. a- find 

a!i> nl (Dim KMAXN f.ji'l li \ 

i, so.y. 


Methylhydantoin, i.-nna-risnt .,f H.e 

RIEs), A., i, .Vh 


;3- Methylhydantoin, ii'.'piEa;!. i; 

(WE!17 NER;;. a., i, xn. 

Methylhydrazine, a-yi d-rivK;’.’.-: 
I '.'n.Aitufif'ii '•!' .'.Mil ji Art.; -I re: 
HArmxi'K), A., i, I'rJO. 
a-Methyl-d-hydrindone, ui 

its [•))<nyiltyd!in’'>ii>'! (.M'lrtin: in 
Tn'oriT T.. 1 si ; j'.. i;;. 
l-Methylhydrothymiiie, fivnio-t 
liydiiixy- and 't iidm- I-'iybAv 
(d'tjix.sox and f'lAiO';, A., i. xU, 
3-Methylhydrothymme, .■-i.ino-hlnlr 
w- i,liin\si,N (, I . A.. 7 im 


3 MethyM:7-s-F- xhydi'oxydietliy!- 
xanthine j 1 ''ai;]:i:\j'ai;i:::'.:;n v-;;'.;, 
In Bavkr a A".', i. n'- 
5 Methyl-4 iminazolone, ..rxnn';. 
its salts rind nirtliy: dGOJ-m 
/r.\l''El. rind .MAVEi;', .V., rl' 

2 Methyliniino-4;6-dijuethyI(lihydro ^ 

pyrimidine ; M a u m v , 

A., i. if.M. 


fi Methyliminodiijropaltlelm-f 
.divla.'. mi ,W..)!L i.d u 


■.to- 
ns , A.. 


Methylimino-gvoups. 
}h.K/iG . A . ' 
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jjgj^yliniino-groups, qucintitativc csti- 
lii'itioii of (KiRPAi.), A., ii, 436. 

5-liIetbylimino-l:2;3-triphenyk?/c^- 
hexaE l-ol-4-carboxylic acid, ethyl 
f.<ter (Karr and Eiiuenstein), A., i, 

c-Methylin. See Glyceryl monomethyl 

t'tlo’r. 

T Methylindazole and its nitroso-aeriva- 
tive. and the action of copper powder 
on plACORSON' and Hl’bkk), A., i, 299. 

S-Methylindole [scatole]^ occurrence of, 
in the human intestine (Hehteii), A.'j 
ii, *211. 

1- Mcthylindoline (CARnASCo), A., i, 913. 

MetbyK/^a-iodopropionyl-?-tryptophan 

iAni'ERHALDRy and Baumann), A., 
i. 932, 

Methyl-i|^-ionoae hydrate, preparation of 
(C(u:lin}, a., i, 1000. 

Methyliridic acid. See3;4:5-Trimetlioxy- 
jilieiiylacetic acid, 

C'MethylisatiE, preparation of, and its 
oxiiiie and phenyl hydrazone (Bauer), 
A., i, 69.6. 

4-Meth.ylifiatin, melting point of 
(Bauf.r), a., i, 208. 

Methyl-ff-ketol a-methyladipate and a- 
melliyhS-rsopropyladipatc and their 
disoiuicarliazones (Bouveault and 
liOCQUiN), A., i, 173. 

Methylmalonic acid, ^-hromo-, ethyl 
ester, preparation and reduction of 
(Simonsen), T., 1783. 

a-Methylmeconine, brorao- (Mejimot) and 
Si. munis), a., i, 343. 

Methylmenthadiene (KurE and Em- 
merich), a., i, 433. 

3-Methyl- A-'^f^l-menthadiene (Rupe and 
Ehert), a., i, 663. 

3-Methyl-A^(^)-meiithadiene (Rupe and 
Emmerich), A., i, 556. 

2- Methylmenthane, 2:8-c^ihydroxy- 

(RuPKaiid Emmerich), A., i, 433. 

Methylmenthatriene (Rupe and Em- 
merich), A., i, 433. 

3- Methyl- S^chloro- (Rupe 
and Ebert), A., i, 663. 

Methylmenthone (Arbusoff), A., i* 
555. 

i:2-Meth.ylnaphthaquiiiitrole, 3-'/;i07io- 
and 3:-l-tfr-chIoi'o- (Fries and Uempel- 
MANx), A., i, 731. 

l-Methyl-2-naphthaqu.inol, 3-wo/io- and 
3;4-rft-chloro-, and their acetates 
(Fries and Hkmprlmann), A i 
731. ’ 

3;4-c/7chloro-, and its metlioxy-deriva- 
tive (Fries and Hrmpelmann) 
A., i, 730. 

A -Methylaaphthaquinoxalone (Fischer 
and Schindler), A,, i, 222. 


l-Methyl-/3-naphthoI, kcto-ebloride.5 of, 
and their relutionto iS-naphthaqninols 
and 3-?rto?W' and 3;4-<ft-chloro-, and 
their acetates (Fries and Hempel- 
M.VNX), A., i, 730. 

l-Meth.ylnitroammo-3.5-dimetlioxybenz- 
ene, 2:6-<77nitro- (Blamksma), A., i, 
979. 

l-Methykiicyci?o-[l:3:31-nonan-5-ol, 7- 
amirio-, isomeric (Rabe and Ehrek- 
stein), A.,i, 553. 

Methyk^ticyc/ononanolone and its oximes 
and their amines (Rare and Jahr), 
A., i, .553. 

A^-Methylnorpapaverinium derivatives 
(Decker, Dun'ant, and Girard), A., 
1, 205. 

Tj-Methyl-A^S-octadiene and its dihydro- 
bromide and tetrabromide (Reif). A., 
i, S47. 

l-Methyldrc^c/(;-2:2:2-octane and 7- 
aniino-, and its picrate (Semmi.er and 
Baktelt), a., i, 38. 

l-Methyldkj^c/oi-2:2:2-octan-7-ol and its 
acetite and chloride (Semmler and 
Bartelt), a., i, 38. 

A'-Methylol compounds of acid .aniide.s 
(Einiiorn, Feibelmann, Guttler, 
Hamburger, and Sprongekts), A., i, 
608. 

Methylolcarbamide (EiNHORN’and Ham- 
burger), A., i, 142. 

Methyloleanol and its acetyl derivative 
(PowF.p. and Tutin), T., 899 ; P., 
117. 

Methyl-orange, isomerism of(HANTZ.scn 
and Hilsciier), A., i, 469. 

a-Methyl-a oxalosuccinic acid, ethyl ester 
(Blaise and Gault), A., i, 714. 

S-Methylfsooxazole and its 3'4-dicarb- 
oxylic acid and its salts and ethyl ester 
(ScHMiD'r and Widmanim), A., i, 
457. 

3-MethyUwoxazoliue (Maire), A., i, 

290. 

1- Methylr7/c7opeutaiie-2-carboxylic acid, 

5-bromo-, and its ethyl e.«ter, and 1;5- 
and 4:5-dibromo- (Haworth and 
Peuklv), T., 5S4. 

7-Methyl-j35-peiitanciliureide(D£HAAx}, 
A., i, 578. 

2- Methyk?/f:Zopentan.ol-3-carboiylic acid 
(Haworth and Perkin), T., 584. 

jS-Methylpentan-S-ol-S-one. See Di- 

acetoiie alcohol. 

MethybycZ(?pentan-4'One-3-acetic acid 

and its methyl ester, and their semi- 
carba/ones (Bla.nc), A., i, 21. 

i-MethykvycZopeiitan-2-oae-l -carboxylic 
acid, meihyl ester, ami its semi- 
carbazone (IIuuveaui.t and LocQriN\ 
A.,i,_,172. 
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1- Methylrvf/opentaii‘2'One-3-CBrboxylio 
acid, osiers, and flioii- seiiiioarbazoncs 
(Bol’vkai'i.'i and Locgrix), A., i, 172. 

MetbylcVA’/opeutan 4-onie 3-carboxylic 
acid, inetliyl esior, and tlie reaction 
of tile s> 0 (iiiun derivative nitli ethyl 
hicmioacotate {I^i.axc), A,, i, 20. 

2- Methyln/o?opeiitaiione-3'Carl)oxylic 

acid and its etliyl eshn', and 

seiniearhazoiio, synthcsi.sof (HaavOIIth 
and PKf{Ki\), T., 570. 

2-MethyIc7e/<:'peiitanoue-2:3'dicarb- 
oxylic acid, ethyl ester, and its liydro- 
Iv.sis (Ha’WOKTJI and I’kiikin), T., 
570. 

2-Methyl' A pentanone-3:5-dicarb- 
oxylic acid, ethyl estej' (Hawouth 
and Ffukiv', ' 1 '., . 582 . 

1-Metbyl-A*- and -A’-peatene 2-carb- 
oxylic acids, fonnation and scjiara- 
ti<'ii of. and oxidation of. and their 
ethyl ester-’ (IIawoIith and PKii- 
KiN), T,, 585. 

ethyl i^sters, action of niaencsinm 
niet],yl iodide <ni (llAAvonrii and 
I’KIIKIN), T., -oOd. 

1 - Methyl- A'^-4 -e/'' / pen tene methyl 

ketone and its seiiii-arha/nne fUAiin. 
IN-;. UA\voi;rn. nrid "Ih, 

1 

■} -Methyl- A'. penten-fl-ol and its aertate 
(Auki.man.n . A., i, 2. 

2' Methyl- 1:2- phenonaphthacarbazole- 
.^"•Bulphonic acid, sodium silt (Et-- 
< iiKuKi: :ind SevI'iA. a., i. -I."', 5 . 

4- Methylpbenyldimethylcarbinol. 2- 

h\'dv.'\y- . riiiKs and 

Id- K)A\ mi ll), i, >21. 

5- MethylphenyldimethylcarbinoI. 2- 

].\ I! -XV- 'KniKs and Kh k kwi i; mi 
a‘ , I, >21. 

2-Methylpiperidine and water, mutual 
S 'iu'a.iiv of (I'l.’.si'jjNKn arid Mai'- 

Kwi-.M. 'T., I'AlO; ]]U. 
Methylpiperidimnacetic acid, elil.u-o., 

7- - ti.yl esft r and jsanriirjil.iride ^ 
\ . El; V! N . A. , i. f;u>, ! 

A' Methylproline. 1 !yi:i ; • aoi-l. • 

1-Methyl 2 ,A propenol"/ pentane, 5- ! 
!.v-le>xv- 'Ha\m>);)h a' -i i’t.KKiNh i 
f., 554. 

l-Mothyl-3 A propenol -’'.pentane, 
t . ! ■•xy ! If An ■ u. t ii aiol I’lmiMN , ^ 

1 Methyl 2- --•i 'propenol- A' pentene 
II \ A rn at! I I'KI.KI X , T,. 507. 

1 Methyl 2- propenol- aial propenyl- 
A' ■ "pentenes ilAWoni k :n;'l I’l n- 

■: I . r . 5!e;. 

1 Methyls propenol -and -propenyl 
■ ' peutencB ) I \ e, ■ .j, i n j o a- 

j;::-.. J'.. 5''2. 


a-Methyl-a'-j’.wpropyladipic acid . • 

hydro.xy-, syiithe.siH of . i . 

DIkistki;), a,, i, 812. ' 

R-Methyl-5-isopropyladipir . 
ethyl ester ( IhnrvKAn i - J' 

A., i, 173. " ' . 

3- MethyI-6 I's'opropylazobMuut'r i 

^r/nitro- (Bon.scim), ,7' ■ 

4- Metbyl-l-/.sopropylcarba'a;« . 

pieratefEouscim, ’Wj I J ; Vif, ' 
A., i, 367. ' ‘-d. 

fl'-Methyl-a-fsopropyldifflvr, 

ethyl ester (Ji Nci-'i.ia.-h 
cnoT), A., i, 128. 
Methyli'wpropyldiphenyl rmj'o Vxvx 

acid and its silver -ah .'i - ■ 

874. ' 

2-MethyI-6-?>ipropylhexaliydrftcai'li 

azole and its ni(r-iso. , 

derivatis’es {Bniiscin/^ W-i-, ‘'■5 
Ih'TiiF.), A., i, 357. ’ 
l-Metbyl-4-/.sv-propyl-A ; - s. 
hexen-3-ol, ac-tat.- ni‘ -'M \5\- „ - 
H.vxcu'), A., i, 276. ■ ' 

MethylfsopropyI(v/rA-pent.nie3. 

of terpms, terpitit-n's. m.,! '.."sT' 
from (Uawocjh an<i I'mu-iV/'t' 
573 ; P. , 64. ^ ’ ■' 

1 -Methyl-3- n-^propyPx.vA peat:ui.2.one 
ami Its n.vime, .'nrl 2- 

carboxylic acid i Mnr\ km [ ra)„i 
5>nN), A., i, 173. 

1-Methyl - 3- /sopropy Ip pen tan-S one- 

l-carhoxylic acid, fthv! .■sk-i- 
Ai nr ami Li na .ris y d.. i. !7;:, 

1- Methyl-3- and -4 propylideiie 
hexanes an-l tli^'ii- niims'. i!(,;i.i..55r:[ 
jiitro][iiperidirli-s Wai i.ai u.;iii ■ 

s( imi.};’, A., j, Id.'. 

5- Methyl n-/.wpropylpimelic acitlM.-i io 
etliyl ester and si]\-.T sail dvoio. A., 
i. 2>. 

Methylpropyl'y-’’, propane 'Zri.iN'ni- 

ami I’KsrilKV AI sKV'. i, >j.l. 

2- Methyl-5-.v propyl A '• tetrahydro- 
carbazole ( Em;'’- iiK. 'Wi!!!., .iid 
E'tTifKi, A., i, d'd:. 

3- Methyl 6- 5.:opropyitritanol3C!roiie. :• 

hydroxy- . a'. Lmmot i. .’.ii. 

3-Methyl.s"pulegol Mid its 'i-riv:! 

tive I K’m'K ami E'';;i:r . 

3-MethyIpyrazole-4-.'’' propyleoefarb- 
oxylic acid. A-hvon-xv . 

.8(.r 3: !-|f^II^■1h^;.‘::2•i■yi•l.••■•'■-•;^ 

3-MethylpyrazoIinc xud ii.- olsxy’ !■'- 
amide ami pii-raf" .M vt;:i . A-. 2 

3-Melhy]pyrazoIoiie. 1- ' ; 

-(Ermw imi 8, u m . i, 
3-Methylpyra2oloiie 4- ■ butyJeuecarh 
oxylic acid H d' 
and 8i fmi:! x i i- d M':. 
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.Metiiylpyrazolone?'?opTopylenecarb' 
oxylic acid (Wolff and Schkeinef), 
A,! i 

Methylpyridine. Sre a-Picoline. 
jfiethyl pyridine. See 7-PK’oliue. 
]Hetliylpyi'idine'6-carboxylic acid and 
I livdiiodide and chloride (TiniyAu), 

= A.. i‘ 012. 

-Metliylpyridiiie-3:6-dicarboxylic acid, 
(Flivdroxv-, and its salts {Simon- 
si:nO, T./1030 ; P., 136. 
fdliyl-ainmoninm and ethyl-silver 
rker .salts {Simoxsev), T., 1028 ; 
1\, 136. 

■Methylpyrimidine-5*acetic acid, 2:6- 
f' niiino- (Johnson and Heyl), A., 
i. r o, 

[ethylpyrimidines, 4- and 5-, 2-cyano- 
;nt)itio-<)-liyflroxy-, and their salts 
(i'ciir.}. A., i, 576. 

i-Methyl 2 pyrone 3:5-dicarboxylicacid, 
f-iliyl ester, and its derivatives and 
I'.'actions (Simonsen), T., 1022; P,, 
i;;6. 

'Methyl-4- q^uinazolone, 7-anurio-, and 
its iiitro- and acetyl-derivatives 
(IloGEiiT and Klaber}, A., i, 467. 
7-iiitn)-, and its derivatives from 
4'ijiiiroacctylanthranil (Uogert and 
' Klarer), a., i, 466. 

I-Methyl 4-qmnazolonyl-3-acetic acid 
jutd -3-<)'beiizoic acid, 7-Ditro-, ethyl 
e.-ti-r.s, amides, and nitriles (Bogeiit 
aud Kf.AijEii), A., i, 468. 

-Methyl-4-qniiiazolonyl-3-(2:5-di- 
inethyl-3:4-dicarbethoxypyrrole), 7- 
iHtro- (llooERTand Klaber), A. , i, 468. 
'Methylquinoline {<fiiin(dr/i;ie} and its 
adilitive salts (Heller and SoriiLis), 1 
A., i, m, 

•Methyl/wBerine, resolution of, into its 
optically active components, and its 
! benzoyl derivatives (Kay), A., i, 

: deiivatives of (Kay), A., i, 773. 
^ethylsinapic acid (Mauthner), A., i, 

.'Methyl sparteine, formation of, from 
isosparteine (Valeuk), A., i, 736. 

DOW met hod of rin^ formation of, by 
the action of iodine (Valkuk), A,, 
i, 1006. 

isomerisation of 
Valeuk), A,, i, 44. 

tethylsparteines, a- and fi-, and their 
iidditive salts (MouiiEU and 
VALRUR), A., i, 44. 
constitution of (Moureu and 

V ai.ex'r;., a., i, 206. 

lethylsulphcnyl chloride, //■/chloro-, j 
aclion ol so-ii!un ctlioxide on (Brown I 
and (Auvii'A, A., i, ;j. I 


Methyl tannin. Sec Pen tame thy] tannin. 
Methyl- A't/’Ltetrahydrocarbazolea, 4- 

and 0-, and 10-nitro- of the 4-corn- 
pound (Boiisehe, Witte, and Bothk), 
A. , i, 366. ■ 

2-Methyl A-^-tetrahydrocymene, 2- 

chIoro» (Kupe and EMMEiaoii), A., i, 
433. 

1 -Methyl- A'^-tetrahydronicotinic acid. 

See Arccaidinc. 
methyl ester. See Arecoline. 

1- Methyl- A-’-tetrahydropyridine, 3- 
cyano', hydrochloriile of (Woiu, and 
Johnson), A., i, 40. 

1- Methyl-A'itetrahydropyridine-3-alde- 
hyde. See Arecaidincaldohjole. 

2- Metbyltetrahydroquinoline, See 
Telrahydroqiiiiialdine. 

7-Methylthiocoumaria (Clayton), T., 
527 ; P. , 26, 

o-MethylthiolbenzoLc acid {m.fiJitjJthio- 
saliajlic acid), j)reparation of (Farb- 
■WERKE VORM, MEISTER, LUCTU.S, & 

Bruning), A., i, 648, 707. 
5-Methylthiol-4-ben2oyl l-phenyl-3- 
methylpyrazole. See 4-Benzoyl i|- 
tliiopyrine. 

Methylthionine, f/ruitro-, and it.5 additive 
.s.alts (Gneiim and Walder), A., i, 64. 
Methylthiosalicylic acid, See 0 Wethyl- 
tliiolbenzoie acid. 

I Methyl thymines, 1- and 3- (Johnson, 

I C'L.vpp, and Martin), A., 835. 

! Methyl-c-toluidine, preparation of (v. 
Braun), A., i, 626, 685. 
Methyl-j;-toluidine, preparation of (v. 

Hilaun), a., i, 626. 

rV-hcnzo\'l derivative (v. Braun \ A 
i, 626.“ 

Me thy 1-f?- to luidinoaceto nitrile (v. 

Braun), A., i, 626, 628. 
a-Methyltricarballylic acid, formation 
of (Haworth and Perrin), T., 501, 
3'Methyltritanic acid, 2 amino-, lactam 
of (v. Liebig), A., i, 646. 
6-Methyltritanolactone, 2:l-r/f'hydioxv- 
(V. Liebig), A., i, 541. 

^ Methyltritanolactones, 2-livdroxy- (v. 
Liebig), A., i, 541. 

3- Methyluracil, u-bromo- (Johnson and 
Ci.APP), A., ii, S36. 

l-Methyluracil-3-acetic acid (Wheeler 
and Liddle), A., i, 603, 

4- Methyluracil-5-acetic acid, svntliesis 
of, ami its esters and salts (/oiiNsox 
and Hetl), A., i, .59. 

^■Methylvaleric acid, «-amino-. See 
iVoLencine. 

a-bromo- (Khri.ighV A., i, 306. 
Methylvanillylideneacetone and its 
iiyd roehluride ^ Franc f..sco n i and 
CusMANO), A., i, 802. 
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Methylvanillylideneciimamylideiieacet' ; 
one (FnAN<’Esi'()Ni and Ct‘sMAN(i\ i 
A,, i, S02. 

l-M’ethyl-4-vinyll)enzene, j8r/i'cliloT'o- 
(ZixoKE and Schwab r), A., i, SV. 
Methysticin, cmistituiiou of ('WiN/- 
ifKiMEU!, A., i, S04-. 

il-Methysticia (’WixziielmejO. A., i, 
SOS, 

Methysticol, and its plienylliydrazone, 
^)-l.froniojihenYlliydmzoiio, atid suni- 
carbazoiie (W(NZHF,iMKn\ A., i, 
SOS. 

identity of, witli inporonylrn race tone 
(WiNZHF.IMElS, A., i. Cod. 

Meymaclte ami tiiMgsiite ('WAi.KRn), 
A.» ii, SO 7, 

Mica, paragonito, a now vaiitdy of 
( lb\i:F!ri:ri\ A., ii, 604. 

Kichler's carbinol, . roiTiccmcnt of 
hydro.vyl in, by t!:o. nlkyliiu-thylcim | 
ladirle A., i, S6S. 

Micro -balance. Use of, f tr tlicilotoniiiiia- I 
fioii of (dooli'Oobi-iiiicnl (■'(ijiv, dents ami [ 

fer tlie im'isni-iTMeHis i-f den'-ities of ; 

solid, s (Bkih, and KvA\sb T, 1 1 td ; I 
I'.lSm i 

Microbes, artion of the /in-* i'ln on | 
nif'-di.'i fo' MFNorib A., ii. r'd'J, | 

Microchemical analysis, .s.e nmbr ^ 

'tudi-- Ib'ri.i \N-(d. A., ii, li'mO. 
Microcline, ( omi oo'tn.n of. fc'.m tbe 
I e-^nne;;'-" of JIaI:! li'lA, 

A.', ii, iCo. 

and eli- loi^d ddb p ime 

b-twoon i ;ltAi:niF!.\ A., ii. 7'.'!, i 
Micro-hydrometers, '3’limi'r fin- 
AFo^' SKI , A., ii, 4 7'.'. 

J/;.-.- C-„ . A. ...A \MTa Ibn na', 

< i '-iid' a! t A.amin-iti-iii of rov. >;i; 

S \! '.vayV a., ii, n 

Micromerol .nid in- .'c - ly! d. riv.u.A o .ami 
n. ''ivl (Oh'-r aii'l Micronieritol .and its | 
:■ ‘i' O. and ili-'o'. \ \] df ri vat ives | 
A' ■■A Kn:-rid S.M.V.'AY . A.. li, tl 
Microorganisms, ii^flmiit.- ,,ii tlio 

bv }•; »r,ts 'f.K (d.KA/f A ::i: I ( '.\,M i"I A;, 
A., ii, ilo. 

f.irniNtiuii amt (b-rs-Tin of 'a'-tic 

ri.id l)y .Mf:.‘S\f;: A,. ;i, II 1. 

] ‘."'pjioiiis in }}|.> iar ••{ Aim-aiffA 
A,, ii, jlA;. 

• cidmiiig bydrogi }i 'Xik t A., 

ii, -31 i. 

also Baot-ria, I'l irienlatioii, 

.’di' rol.-cs, and Vea.st. 

Microscopic analysis. - ‘:micr 

Micro voltameter. •'''■■ ^ T ';n- I 


Milk, curdling of, i;) _ 

stomach (KiiKinn anl 
A., ii, 606. * ' '‘‘'b', 

hnuiaii, beh.ivioiir 

aoid.s (BrFNEXFELT) ^ ‘ ‘ b: 
(KrLD and Won 
311 ; (Engkl), a., ii. 
human and cows’, avaiyj'i/' ,. 
the ash of (Ka.^i jj;), y ’ !; - 

cows’, tlie ferment/ 'v; I 
lactose in (Van/)j.'vV, / 

714. ' "-b-A,,::, 


action of acids on f-i;. , 

of. by vegetable remy.. 

A., i, 74.5. 

method foe the deb i , ,, 

accelerating action .j’/j/r’' 
poiassitiiii ,^alis <,]) tlc‘ ks,//,.:';' 
of, by fenneiits ■ ( ; i.:[; t>.f "y 
bacterial growtl'i ami "/?/'/ 
ebaiiges in, kept .at Pv.t//.'/ 
atiirc.s (BrNNivornsk .y 
freezing point of, a n,/ ‘i/yd/'d 
detecting adulterati.vn aVs'k’'/' 
A., ii, <!n. 

tliC pr.Ui in 

VFi.nFh A., ii. gip ' 
h,em-i]ytic faet-Ts i,i 

(h-.vvrox), A... ii, tgo. 
lH--ro:^y.la>c i- aoii-u, ,,f iKAsm^i 
lA'in i[\ A., ii, [On. 
bear ai]il nil healed, retetk.a b- 
disi i I igu idling b.-nwen (Wgy/ 
s>>\ and rr.iFcs'. A., ii, f'Or, 
heat' d nr pa>te!ir;sw], jiii'ihr,(i f' 

def-vtirig (l-ANF-rLAVlTiV., i,' 

ii, 070. 


raw and pasteurised. pejAe’iKvia 
in < ’i.if wri.t, :ntil 
A., ii, !‘7:i. 

t'Oeel pf past'iiirisiiiipu mi tb 
d••v.■^'p:n^■Ml pf iii 

( W}f [ I MAN and Sii LCMA.s', .1., ii. 

SSI, 

Milk, e-iiimdipii pf tat in ;,S]f!Kr>t;v'. 


A., it, 

estimation of fat iii .skiinmwi 
A,, ii, 70. 

ree.iv. ry of iiiiiy] ;ij--ph"I fnea tb?:!;'! 
liipipi.H .ibtaiii'.'d ill tb' Oma 
jjfp.-f'ss of t'si imating Ih ia lh'> 


momi'n A., 1, -lO.*. 

d<' feet ion of IiV'itvigMi neroM'b 
(FFnitnb A., ii, ti!'': A\ ti.xiN-S'A" 
;im! PKiFiis', A., ii. l‘0n 
estimation of t.ieliw:' m f viiijtit yA-; 
ii. 2d'i ; (id'KinW -b, ii, ii-'S 
(SniMii'/'-i. A., in I'id. 
e.tiniiti-m - l-vuida m 

.-.lid llAFA^i i. . A. n. 


in (bn ;.!;.K . A, 
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C iiK. i.ipid c^tiiiialiou of water in 
Tkoknfp.'I, a., ii, 222. 
ilk proteins eiizvmes (Oi.sox), A,, 
? i. ]U3I. 

Hilk-serum (Landolf), A,, iij 71-1. 

Hilk sugar. See Lactose. 

Killon's base, thermoclicniical data 
relating to the chlorinated compounds 
f'n'iit ArAUDECHON), A., ii, 85, 383, 
Mineral acids. See under Acids, 
ministry (Loczka), A., ii, 394. 

See Naphtha, Oils, mineral, and 
IVtroIeam. 

j.hnspliatos, behaviour of, in soil 
{Montanari), a., ii, 128. 
spring?. Sec under Water. 

'-ubstances, triboluminescence of 
A'Iarl}, a., ii, ,549. 
sul]tlii(les. See under Sulphur. 

•veaTcrs. See under Water. 

Mineral coutainiiig bismuth, calcium, 
Cupper, iron, lead, silver, and quartz, 
rniuivsi? of a (CinvALA and JIaciii), 
A,, ii, 987. 

Mineralogy of Iron Mine Hill, Rhode 
I.slutid (Joiixsox and Warren), A., 
ii, 202. 

of Sardinia {Pelloux ; Rimatori), A,, 
ii, 863. 

Minerals, coloration of (Simon), A., ii, 
954, 

ijiilucncf of fine grinding on the water 
and ferrous iron content of (Hille- 
hrand), A., ii, 778. 
and industrial products, decomposition 
<'if certain, by means of sodium 
peroxide and metallic sulphides 
(Walton and Scholz), A., ii, 732. 
containing uranium, helium in 
(Bordas), A., ii, 505. 
helium and radioactivity in {StrutiA 
A.,ii, 649. 

Australian, radioactivity in, and 
occurrence of railium in ("M aw son and 
Laby), a., ii, 917. 
polymorphous (Wrber), A,, ii, 302. 
radioactive. See under Photo- 
chemistry, 

saline, helium in, and its probable 
conne.\ion with potassium (Strutt), 
a., ii, 923. 

detection of small quantities of helium 
m (Bord.as), a., ii, 430. 
detection of pliosi, boric acid in 
(Lidoff), a., ii, Sii. 

Mirrors, violet coloration of the glass of 
]>roduced by the action of li^ht 
(Maschhaurt), a., ii, 1003. ° 

Mistletoe. See Viscim albunK 
Mists, iormation of, in presence of 
<^Rianation (Curie), A,, ii, 7, 


Mitscherlich's apparatus, receiver for 
(HABimMANN), A., ii, 17. 

Mixtures, binary, heat-contents of 
(Tam MANN), A,"^ ii, 660. 

Molasses, fonimtiou of (Lkbedeff), A., 
i, 606, 

Molecular aggregations produced in gasc-s 
by . sudden cooling (O'wen and 
lIuGME.s), A., ii, 565. 
attraction, examination of seven ester.? 
(Mills), A., ii, 84. 

complexity of amides in various 
solvents (Melurum and Turner), 
T., 876 ; P., 98. 

compounds, reciprocal displacement of 
the constituents of, and their re- 
lative stability (MEN.scnuTKiNb A., 
ii, 170. 

conductivities of a-oxiinino-fatty acids 
(Inglis and Knight), T., 1595 ; 
P., 191. 

and ionisation of electrolytes in 
aqueous solutions as conditioned 
by temperature, dilution, and 
hydrolysis (Jones and Jacobson), 
A., ii,‘l011. 

magnetic field and specific he.at of 
ferromagnetic substances (Weiss 
and Beck), A., ii, 659. 
masses, method of measuring large 
(Sutherland), A., i, 930. 
refraction.?. See under Photochemistry, 
weiglits. .See AVeigbts, molecular. 
Molecules, polymerisation and di?.socia- 
tion of, in the liquid state (f.ONoi- 
KESCU), A., ii, 931. 
the .size of, and charge of the electron 
(Bebrin), A., ii, 927. 

Molybdates. See under Molybdenum. 
Molybdenum, quantitative spectra of 
(Leonard), A., ii, 645. 
new element allied to (OgawaV A., ii 
953. 

compounds with uranium (La.ncienI 
A., ii, 699. 

with uraiiiura. See also I'ranyl 
molybdate. 

tervalcnt, thiocyanates of (Rosen- 
heim and GARiUNKEL), A., i. 
614. 

quadriva‘'ent, compounds of (S.VNDand 
Ma.as), a,, i, 11. 

and tungsten, halogen compounds of 
(Rosenheim and Cakfunkel-, A., 
i, 614. 

Molybdic^ acid and vanadic acid, 
eslirnation of, in presence of one 
another (Edgar), A., ii, .5-10. 
Molybdates, anhydrous idlROsCHUFFh 
^A., ii, 501, 

ot tlic rare earths, complex (Bar- 
BlKRib A,, ii, 595. 
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Holybdenuni silicitlo (Defato. A., ii, 

5 i> 5 . ; 

Molybdenum, hcxntlnoryano-ftalts of 
(Maas and Sand), A., i, 397, .'513, 
961 ; (Rosenheim amL Gaefunkkl), 
A., i, 614, 

MolyMenura, coloviv test for (Bettel), 
A., ii, ‘230, 

estimation of, in steel (Rlaik), A,, ii, 
900, 

Molybdic acid. Sop iindoi’ MolYlulenurn, 
Monazite sand, cliDoiicfil constitution of 
a North American (Tschernik), A,, 
ii, 302. 

Montmorillonite, ratio of alumina nnd 
silica in (SruKMMHh A., ii, 1041. I 
Mordant dyes, theory of (^VEUNKR and j 
Thomann), a., i. 440 ; (Lierku- \ 
aiann\ a., i, 441 ; ('I'srsiiUiAEKF ; i 
M'funfu'. a., i, 009. i 

.Ve/'/jcAf i'itri.folio.y constituents of the | 
rodt-hark of (^OEsrEUi.F and Tisza), I 
A., ii, o27. i 

Morindanigrin and Morindadiol and its i 
diacetyl derivativt^ ((3 ksi F.iii.K and ; 

Ti.'-za\ a., ii, 927. 

Morindin and its acetvl derivative I 
a’Ki:KrN\ r., 149. | 

and its acetate and benzoate ^Or>TEr,LE 
an-i Tis/a\ a., i, 36, 

Morindone triniethyl ether (OrsiFnr.F. 

.nid TisZA). A., i, ‘^7. 

Morphide, a.-elilur!i-. liydi>3yti'' I'i'oducts 
o]' .Oi't'i \ A., i, 302, 

Morphine < K^oki: and IT um.fin , A. , i, 
}1. 42. 361 ; AvNiiiin and II.V-vaK), 
A., i, 900. 

■•■ei'titnliuii of (Bf( I 1 rr.riO, A., i. 13. 

;i. ‘i-n -f free alkalis on va vai , ; 

A.. I, 2'14, i 

t , ei.-t ipatinc; aoti^m <'f 
i. ;i 2 . 

a;k v] ]a-'niide>,pr* paration ofdl] i;r»F.i. ■, 
i. 4.' 2. 

'3. Morphine and its -n'. tyl d-aivative 
and additiv.- >ail' U.h'fF , A., i, 

Morphine and an - i.’ation 

and i, 

Morphines, ‘‘-nr is.-jn' n a r-d i’ nui'-hijt 
.a, ') t he ved' dues . K .n.d 

: . \ . A.. ), 42, 

Morphine diabetes, >' ■ Dits- r, '. 
Morpholquinoae from j Im nanthc'-ne 
^ fi\in'r all 1 , A., i. 

Mortar, nd-iu- ^tudy .4 Cai.i.h , ^ 
:s, '13. Ml. 

V I _ . . f A t . 

Moser rays >• • F'. ;■ r v, 

Moulds. -■ . iF. -A io' n.- •' lii 1 /'-. 
a ; M. A F . A,. l-3i. 


Moulds, conversion of can;, v 
styrene by moan.s of 
Ripke), a., ii, 106], 

See also Yeast. 

Mouse tumours, glycogen •">]]> 
A., ii, 612. 

Muconic acid, f/ichloro-, ?> - 4 ;.. 

(Radulescu), a., i, 604. 

Mud from the baths of Imt, ; , Vi. 

Waters of Fitero Yiejo, ' 
Mulberry tree, the nm.* 
ratio of lime to maguf-, 
kamura), A., ii, lof), ’ ' '■ 
Mummies, fatty acids 
A.,ii, 878. ' ^ 

Muscarine, synthetical, fc ^ f.r ; 
organism (Fi'n;v[:..:\ ";j' 

quantitative cstiij;'!’ i,-.., ’ / 
pliy,siological m. 4 ].. .3 is ' 
A.,ii, S77. ■ 

Muscle, phy.sical chennA.i; •; 
of (Ibrnnii)^ A., ii, vji. ' ' 
contraction of, and ro'-niivo.sni'. 
(L.ANdi.ey), A., ii, 12CI, 4;i.i 

tPinpcraturc-cof'ni,;i,.nt, r,f 

duct ion and latent p..ii:A in; 
DRY), A., ii, 711. 
formation of ]a<-tii' a-bi .'nid 
dio.xide in (Lath \m), a., ii, i 

of birds, action nf biuiinn ib]),, 
(Edmund and IbiTiih .4., ii.* 

of frog, civ.atin.> imd ' .'nWr 
(IlioAVN and C\T]:- ; 

516. 

mammalian c.irdii--, 

(h'xtrosp by ; Loi Kh atid’n 
DKiMh A., ii, 12*b 
noTi-striatnl nnuiJii] iliaii Saik' 
ii. 712. 

stiiat'-d, coni iMctioii orAUc;,..' 
A..ii,712. 

of rojaib'-. luqitii.-s. 

Muscle coagulation, dcc^ciin-siti 
bb^nd idaudrt', atid h’‘.,id , o.tga 
(Ib-DKUKd A., li. ;d'i. 

Muscle extracts (Ki;i v,}a.i;i;', A.. 
]2 ; ii, 

Muscle plasma (MKf i .vm-.vc a.. :: 
Muscular activity mid 

boliMii ..Sii.M'FKi; , .V., 3, b.'I, 

till' ulilisatii.n *•!' .'■ngir 
I F.iih A., ii, 712. 

Muscular contraction oid 
Mib.si ancrx M. iiN<;i;.v 1, .\.. c. 

Mustard oil, imaii'Ci -c', v.iaai; 
ally ,Kt-NizK'. A., ii. >i '. 

' alv .Vl!v!l!iin-uhi:;,ilt:' 
I'hftivlJhi.-.ikc:;.: 
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brrb, hevrabol {v. Fhiedricus), A., 

iyrrbolic acid and its salts and 
Hyrrhololic acid and its silver salt 
IV FiHEunU'Hs), A,, i, 97, 


ir. 

rapbtha, new dephlesniator for the 
tru'tionatioti of (Hekr)) A., ii, 232. 
VUliieiliat. optical investigation of the 
Uaiu'sln), a., ii, 11 0. 

Bamanin, optical investigation of 

KAKfSiy), A,, ii, 

•Naphthaflavonol, 3'- and 4''-hydroxy' 

,v. Kostakecki, E-ngeesoiin, and 
WniZELMAXN), A., i, 359. 

-Naphth aldehyde, 3-broino-Fhydroxy-, 
sviitbesLs of, and its products with 
amines, and 4-hydroxy-, and its 
azine and additive compound with 
liYdrazine sulphate (Gatter.ma.nn), 
A*',, i, 29. 

2-clilorO'4-hydroxy- and 2-hyJroxy- 
(FiirEpLANDEP.), A., i, 373. 
liyiiroxy-, trimethyleiie ether of, and 
its derivatives (Gattermann), A., 
i, 35. 

2:6- and 2;7-<'fihydroxy-, and their 
derivatives, synthesis of (Gatter- 
31A-VN), A., i, 30. 

-Naphthaldehyde. l -hydroxy-, and jts 
hydrazone (Friej)laxdek), A., i, 373. 

-Naphthaldehyde, 1:5 -dihydroxy-, and 
its compound with aniline, synthesis 
of (Gaitermanx), a., i, 30. 

Faphthalene and its derivative, absorp- 
tion spectra of (Baly and Tuck), 
T., 1902 ; P., 223. 

and /S-naphthoI, ciystais of, and of 
their mixtures (S'Iieks and Isaac), 
T., 927; P., 125. 

freezing-point surfaces of the system 
clilorobcnzeue, phenol, and (Hi KOBE), 
A., ii, 923. 

•freezing-point curves of mixtures of 
plieiioi and (Yamamoto), A,, ii, 
928. 

oxidation of (Law and PerkI-n), T., 

1637 ; r., 195. 

brazan from (V. Kostaxecki and 
Lami'E), a., i, 671. 

hoinologues of (B.vKt;Ei.i.iNi and 
Mri, acini), a., i, 775. 
new method of preparing (Dakzen.s 
and Rost), A,, i, Ul. j 

absorption spectra of the hydrocarbons j 
isolated from the ])roduols of the j 
action of aluminium cliloridc mj ■ 
(Homer and FckvisI, T,, 1319 : i 
P-. 147. ! 


Naphthalene stvphnatc, o-bromo- (Gib- 
son), T., 2099 ; P,, 241. 
estimation of, in co.al gas and in spent 
oxide of iron (Gair), A., ii, 135. 

Naphthalene, amino-. Sec Kaphthyl- 
amines. 

^i!iainino-. Sec Kaphthyknediamiiie. 

Naphthaleiieazo-J5j3-dinaphthylainineB, 

a- and /3- (Fischer and Straus), A,, 
i, 222. 

Naphthaleneazoguaiacolfl, a- and 
and the acetyl derivative of the «- 
compound (C5olombano and Lron- 
AiiDi), A., i, 68. 

4-NaphthaIeneazo-3 methyl-5-pyrazol- 

onea, a- and 3-, and their 1 -benzoyl 
derivatives (Bulow and Schaub), 
A., i, 705. 

3-NaphthaleneBZophenol and its acetyl 
derivative (Granbmouoin and Frei- 
mann), a., i» 1024. 

B-Naphthalene-4-aaore8orcinol (Orion 
and Ever.U"1), T., 1019. 

Naphthaleneazo-. See also Xaphthol' 
azo-, and Naphthylazo-, 

Naphthalenecarhoxylic acid. See 
Naphthoic acid. 

Naphthalene-3:6 disnlphonic acid, 1:3- 
(/j'hydroxy-. See Chroinotropic acid. 

Naphthalene -indol e-indigotin { F r j £ n- 
bander), a., i, 372. 

a-Naphthaleueaulphinic acid, prepara- 
tion of (Knukvenagel and Kenner), 
A., i, 971. 

Naphthalene- 6- 8 ulphonic acid, 2:3-'//- 
hydroxy-, azo-coinponnds from the 
o-aminophenols and (Chemische 
Fabrik Grieshei.m-Elektron), a., 
i, 480. 

N aphthalene- 8 s ulphonic acid, hydroxy , 
See l-Na{>hthol-3-siilpLonic add. 

Naphthalenesulphonio acids, cerium 
salts (Erd.mann and Nieszytka), 
A., i, 621. 

N aphthalene- 5 - s ul phonylamino d i- 
phenyldiazonium salts (Morgan and 
Mickletuwait), T., gib. 

Naphthalene -jS-suiphonyl- benzidine and 
-p-nitroaminodiphenyl (Morgan and 
MicKi.ETHWAir), T., 617. 

n.s'-Naphthalene-^-Bulphonylethyl-henz 
idineand -diphenyldiazonium siilt.s and 
their azo-/S-tiaphthoIs (.Morgan and 
Mickietiiwait), T., 620. 

Naph t halene - 0 sulphonylnitroethyl- 
aminodiphenyl (Morgan ami Mickle- 
thwait), T., 620. 

0-NaphthaIenesulphoayltryptophaua 
(KcLlNGEli and Flamand), A,, i, 3/8. 

a-Naphthalides. anilides, and /^-tolnulides 
of uorniel fatty acids, molting points 
of (Robertson), T., 1033 ; P., 120, 
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Naphthantliraq.uinone i*nd its sulphonic 
acid (IIiaLEii aud Scuulke), A., i, 
994. 

a/S-Naphthaphenazine-s* aud -as-a^- 
naphthazines nud their salts (Fisciieu 
and Sl'Iiikdi.kr), A., i, Sill. 

NapUtha-plienazonium and its chloiide 
and -phenazine and its li}’dro;jliloiide, 
9-livdioxy- (Kehkmaxn and Brunel), 
580. 

NapEthaprasiadoae, amino-, and its 
acetyl dorivativo ani salts (Keiir- 
MAxnx and ScinvAMFABAcn), A., i, 
29". 

NaphthaqniRoUne group, syntheses in 
the [Simon and MAUoriN), A., i, 296. 

a-Naphthaquinone antimony ponta- 
eliloiide (Mkyeu), A., i, 731. 

iS-Naphthaquinone, /-liydroxy-, awuium 
eoiupouiids and axiiies IVom (Kkhu- 
MANN and Brunei.), A., i. 579. 

Naphthaquinoxaline, fonnalioii of, and 
iis piijiatc {FisciiKii and Ui'Aiei!), A., 
j, 695. 

Naphtharesorcinol as a I'cageiit for 
certain aldidiydv''- ami keto-aeids 
(Manukl aiul*^XErHLim), A., ii, 993. 

Naphthazine. <7ihydioxy-, and its 
diacetyl derivative (KisriiEii and 
SoiiiNLtLFj;', A., i. 221. 

Naphthazines, oxidatinii of, by chromic 
acid 'Fisoiieu and ScuiNUiun), A., 
n 22 1'. 

a/3-Naphthaziiies (FisoiiEuand .Si iiaus\ 

d-Naphthindigotin. Inomo-, prt [iav.ati<in 
of .OuSEl.LSCIIAI’r EUR fllUMl-X'lIE 
Inio >i'RiE IN Basei-\ a., i, 695, 

Naphtho-Mue, iireparnlion and reactions 
XoELTiNG and riiii.iin' , A., i, 

Naphthoic acid hydra/.idr. d hydio.vy-, 
.noi its beiiy.yh9.eno derivative (Fkan- 
/ln -iiid A,, i, 831. 

a-Naphthoic acid, 2 hydroxy-, and its 

ethyl ester (I..^ss.AU■(’<>n^ and L' Avks- 

sj i-.in). A., i, 985. 

iS-Naphthcic acid, Vu>'inmiiii))i;- and 
eiil(-i\iiuii'.:i>-, estei> II 1 1.1'E i; i A., i, 

Naphthol doiivaliv'. s, ftimdieu '.4. Jioin 
].a]!.iVe!it;o aiol tin: lenii' leu- .jnin.jms 
of ti.-; liaplitijalene .series IdaKKi;;, 

A., i, cuO. 

^j-Naphthol and ihiphthaleiic, eiysta.s 
<■]. .'Lioi of tiieir nu-xtui.- .Mll.liS 
aii d Uaai-}, T., 927 ; if, 1-*'-,^ 

a*:’!"!! Ilf met h vluh'liloioai.'i t.nniUo eu 
A., i, 612. 

me,;.-ihar o-imo >und nf, with 2:3:5- 

t- mi vi.jlli.!.<'jdi' led 'MkL- 

lo lA ond H.XV;. i’., 2lu. 


2-Naphthol, 1 -amino-, A^-benzoy' o,. ... 
tiveof [AuwEiisand EisV .o -.-!3 
A., i, 229. ‘ 

iV- aud 0-beiizoyl ami . , . 

derivatives of (Sciiiu 
Brandt), A., i, 720. 

7-ammo- and 7-chloro- (Fra.v, , , : 
Deiiiel), A., i, 833. 

Naphthols, reaction of, with . 

salts (Orton and Evi.i: ■!" 

1010 ; P., 118. ' 

new dill'crfntial reaction.s : , 

(Volcx'-Bouciier), a., ii, ; ; ; 
azo-dcl'ivatives of (Omiu;. 
Everatt), T., 1020, 
j8-Naphthola2o'benzene-4-arsoiiic ixcii 

ami its sodium salts (Baki,:-. ,, -i i. 
pYMAN, and Remfry), T., l-.'l, 
a-Kaphthol 3-sulphonic acid, f;,,, 

])i'eparation of (Cassella ct L'- ^ 

160 . ' 

l-Naphthol-S-sulphonic acid, 
s.ilts (Erdman.n and Xie>7.yi,,.v , A.* 

i, 622 ; (Erdmann and AViriu . a!! 

ii, 695, 

Naphtholaulphonic acids, 1;*2- ael -j;!. 
amino-, preparation uf arybif 
derivatives of (Ak rii-.N-Gr>;';!,i.s’i mud' 
Fl’U ANILI.N-FABUlK.\Tn)S\ A., i 
416. 

/3- Naphthol sulphonic acids, l-tuni 
jvrejiaration of diazo-derivaiiveb i-f 
(Kai.ri: A; Co.), A., i. ^12. 

Naphthyl arscnite (Lanv;, Maokcv, riik. 

(bijn sEiO. T., 1370 ; P., 15i. 
a-Nuphthyl triinethylcne ether [Ua i lUi: 
MANN), A,, i, 35. 

^ Naphthyl trinietliyh iio otlcr a;i i iu 
dialdcliydt* [Oa I t EllMANN A., i, “A 
d-Naphthyl acetone ami -acetaldehyde, 
and their scniicarbaZ'iiic:, drifFENtAU 
and DAfi)Ri.k A., i, 973. 
AV-a-Naphthylaldoximes aid 

Beckmans ; Si iiEiiiER and Ijuv.M-i , 
A,, i, 725. 

fl-Naphthylamine pierate.s Si ][)A!, .V.. 

J3-Naphthylamine, cunde!is;itiec lii'. 
aldeliydes and kedoRvs iiv'JijiA'- 
i-TssKi:), A., i, 52. 

1-bromo- and' l-ehlotu-, cici'i'-t'anv:; 

of, with methylene elilui:'!-- 

ari'l Av.sTiNj, T., 63. 
Naphthylamines, a- and 3 , ae: :y, v:i- 
tives. See Aceto-a- ;md -,J-]/iy-Jti:ui- 
ides, 

l-^t-Naphthylaminohcnzene, 1 

ti;6-h<'i!itr>i-, jirep.U.ui' ■; "i d l.i.- 

MANN>, A,, i, 6'J7. ^ 
Naphthylarsinic acid, im.iV'- 
hvd]".x\- '.0. and K. Ai-'J.uj. , 

192, 
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jfsphthyl 4-ar8inic acid, I -am in 
lii N!tA aud Kahn), A,, i, 592. 
>'aphth.ylazoacetoacetic acids, a- and 
3-, cihyi esters, beiizuylliydrazonca of 
'lU'Ujwaiid Sciiaub), A', i, 70,5. 
NapEthylazO'. See also Xaphthalcncazo-, 
and Xaplitliolazo'. 

a-Naphtliyibeazylamine and its liydry- 
ililoride (Busch and Leefhelm), A., 
i, i:'2. 

S-Naphthyl-\('-benzyltKiocarbainide, 
eyuiio- (Fromm and Weller), A., i, 

Naphthylcarbimide, reaciions of 
i \'ALLitK), A., i, 976. 
c-NapbtbyUn'chloroBilicane (MEr.zER), 
A., i, 907. 

Napbthyldiacetonitriles, a- and (v. 
Mevek and Schumacher.), A., i, 
909. 

1 iS If apbtbylene diamine, fonnation of, 
from /3-ii[iino>a-cyano-'y-plienylprop- 
aiie (Best and Tiioi:fe), P., 2S3. 

2:7 Naphthyleuediliydrazine and its 
dibenzylidene derivative (Fuanzen 
and Deibel), A., i, 833. 
a- Naphthyl etby I ene (Tiffeneau and 
D.vudel), a., i, 973. 

Naphthyl group, migration of, in iodo- 
Ii 3 'drin 8 of tlic najilitUalene serie.s 
dfiFFENEAi; and Daudel), A., i, 972. 
S-Naphthylhydrazine, condensation of, 
aldehydes and ketones (RoruEN-- 
fcsser), a., i, 62. 

3-Naphthylhydrazine, 7 -amino-, and 
7-hydroxy- and their beijz\didene 
derivatives (Franzex aud Dkibei;:, 
A., i, S32. 

A'-a- Nap hthylhydroxyl amine, aldoxiiiic 
ethers from (ScHErBEji and Bkck- 
MANN ; SCHEIEKU and Bbandt), a., 

1 , ^ 2o. 

0-Naphthyliiiethylammoacetonitrile (v. 
Braun), A., i, 628. 

S-1- and -2-Naphthyl-3’inethylglycidic 
acids and their ctliyIe.stBi’.s (Darze.\'.s\ 
«A., i, 91. 

Naphthyl methyl ketones, a- ami aj8-, 
semif.arbazone.sof (Dauzen’s), A., i, 91. 
3-Naphthyl-3-methylpyrazolone, 7- 
hydroxy- (Franzex and Deibel), A., 
I, S32. 

a-l> and -2“Naphthylpropaldehyde8 aud 
their semicar bazones (DAiiZENsh A. i 
91. > 

a-l-NaphthylpropionIe acid (Tiffeneau 
and D.iUHEL), A., i, 973. 
Naphthylpropylenes, a- and (Tie- 
KKNE.iU and Daudel), A., i, 972. 
/3-Naphthyl propyl ketone, ervstallo- 
giupliy of (Bargelllsi and 'Mkla- 
ci*yi), A., i, 775. 


^■Naphthylsemicarbazide, 7-hydrox3-- 
(Kranzen and Dkibel), A., i/S32. ” 

a-Naphthylsilico-acid and tlie ester of 
thi; mtho-ai'id {Meezer), A., i, 967, 

a-NaphthylthiolaRetic acid, preparation 
of (Kalle k Co.), A., i, C05. 

^-Naphthyl-thiuret lu'diochlorido and 
-tiithiobiuret {Fromm and Weller). 
A., i, 703. ' 

^-a-Naphthylxyloside, syntlj^sia of 
(Ryan and K brill), A./i, 716. 

Narcosis, physical chemistry of (Hober), 
A., ii, 121. 

Narcotine derivatives, preparation of 
(Knoll & Co.), A., i, 285. 

Narcotinesulphonic acid (Knoll k Cu,), 
A. , i, 2S.k 

Natroehalcite, a new mineral from Chile 
(Palache and Warren), A., ii, 1017. 

Natural waters. See ujidc-r Watt-r. 

Neodymium, aiiomalon-s magnetic ro- 
tatory dispersion cf (WooiP, A. , ii, 2 U. 

Neodymium salts, borax bead test tor 
(Mi I. BALER), A., ii, 70. 

Neodymium fiiioiide (Poi'i)vici), A., ii, 

Neo-erbium (Hofm .ann and Bum; eiO, A , 
ii, 189. 

Neo-erbium oxide, sj-eetrinn of, ami 
Kiichlioir.s law (Hof.mann and 
Bccge), A., ii, 1002. 

Neon, lielinm, xeinni, aud krypton, per- 
centage of, in the atmosphere (Ram- 
say), A., ii, 688. 

Neosine, coustiliilion of (Ackerman.n 
and Kuxscheh), A., i, 675. 

Neottine, a triamiuophosphalide (F.ran- 
, KEi. ; Bol vffio), A., i, 377. 

! Neo-ytterbium (Ur bain ■, A., ii, 2S3, 

I S19. 

I Nepheline, com position of (Moruzewicz), 

I A., ii, 201. 

Nepheline-syenite from Los Llands, 
sodium fluoride iu (Lachuix), A., ii, 
200. 

Nernst-glower, certain phenomena ex- 
hibited by small pai’ticles of metals on 
a (Mendenhall aud Ingersoi.l), A., 
ii, 151. 

Nerve, temperature-coefficient of rale of 
conduction in (Lucas), A., ii, 711. 
action of Ci-rtain narcotics on (BetjjeI, 
A., ii, 1059. 

great splanchnic, influence of stimula- 
tion of the, when the liver is 
deprived of its blood supply 
(MAcLnof) and Rrii), A., ii, 770. 
glycogenolytic llbrcs in the (Mac- 
Leod), A., ii, 770. 

Nerve couLluetion, lompcratui'c-coeffieient 
of the velocity of (Snyder), A., ii. 

J 60S. 
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Nerve dego,neratioii, the cliemical test for 
diseases due to (Baukk), A., ii, 

717. 

endings, action of curare and eschne 
on (EdmUxSD and Roth), A., ii, 
9CG. 

fibres, action of aconitine on (Waller), 
A., ii, 65. ^ 

medullated, Weigert’s method of 
staining (Smith, Mair, and 
Thorpe), A., ii, 966. 

Nerves, chemical and piiysical properties 
of (Aloock and Lym’h), A., ii, 51. 
autonomic, action of nitrites and atrop- 
ine on (Frohlich and Loewi), A., 
ii, 711. 

peripheral, chemical composition of 
(Falk), A., ii, 965. 
of the frog. See Frog. 

Nervous system, sulphur compounds of 
the (Koch), A., ii, 52. 

Neurokeratin (Argiris), A., i, 70. 

Neuronal, constitution of (Maxxich and 
Zernik), A., i, 399. 

Neutral salt action, experimental and 
tliennodynaniic researclics on (v. 
S^vszKowsKi), A., ii, 761. 

Neutrality regulation in the animal 
organism, theory of (liENUERSO>'), A., 

ii, 467. 

New Victoria Blue. See Victoria Blue R. 

Niaonli oil (Schlm.mel & Co.), A., i, 

666 , 

Nickel, change of density and specific 
heat of, after treatment, and tin* 
dependence of the specific heat on 
the tenn>erature (Sculett), A., ii, 
563. 

passivity of (Fredekuagex), A., ii, 
679. ' 

cobalt, and iron, experiments on the 
pa.s.sivity of (Byers), A., ii, 1026. 
e<|uilibrium in thesy.stem, bismutli and 
(PoRTEVix), A., ii, 45. 
and hydrogen, relationships between, 
(MaVrr and Altm.vyer), A., ii, 
950. 

and copper solutions, eolorimcti’ic 
(umparison of (Milraueu), A,, ii, 
71. 

Nickel alloys v ith aliuniitimn ((Iwyer), 
A,, ii, 285. 

^sith bi.smuth, cadmium, clnuraium, 
lead, niagnesiiun, thallium, tin, and 
zinc (Vo.ss), A., ii, 194. 
witii c(»pper and zinc, constitution of 
(Tafkl), A., ii, 846. ' 
with thorium ((jH.trvEXET;, A., ii, 
858. 

with zinc ^Takr!.). A., ii, lO.'i, 816. 

Nickel compounds with jliosphorua 
(Koxsi'ANii.sotF), A.; ii, 855. 


Nickel salts, abnormal behavi, vu- 
hydrolysis (Dexham), A., ii. 
Nickel arsenides (ViGOUiiui x . 

855. _ ’ •' 

chloride, free energy of (Tiiitvi .. , 
Sage), A., ii, 468, ‘ 

ammonium chromates , 

ii, 691, 

molybdate and cobalt liioh’,!.. 

(Pozzi-Escot), A., ii, iQ ’v " 
Nickelous oxide, dissooiatiuii 
of (Foote and Smith), A., ii xp*" 
Nickel oxide, reduction and fixiilv-', 
of, under ordinary and ix.,;, " 

«ures (Ipatieff), A., ii, ‘ 
^c?’oxide electrodes. Sec 
under Electrochemistry. 
sulpliide, compounds of’ widi 
sulpliide and potassium 
and L. Bellhcci), A., ii, ilu] '' ' 
sulphides, freezing-point Lui rt of rb 
(Borxemann), a., ii, 292. 
Nickel pyridine thiocyanato, actiou ,v' 
iodine on (Pfeiffer and Tm \n. 
A., i, 614. ‘ 

Nickel, detection of (Pozzi-Es. n;;. \ 
ii, 229; (Gross.maxv and ,n ' 
A., ii, 230, 899. 

detection of, as double riiekid ancbiii. 
ium molybdate (Pozzi-E.'^coti ' i 
ii. 133. 

and cobalt, simultaneou.s 
test for (CiLus.'<MAN_\ anJ Hul. 
born), A., ii, 635. 
and cobalt, detectiuii and otifiiati,;; 

of (I’uzzi-Es('Ot), a., ii, 
detection of, in ores and niikrl.xin 
(Oros.smaxn), A., ii, -\:U. 
detection and estimalinii ,ii; in j.re.;. 
ence of cobalt, iron, aijil 
(PozzI-Escot), a., ii, 229. 
estimation of (Pozzi-lvscork L, ii. 
635. 


estimation of, volumd ricallyiCAMN.u 
and Ko.sknsteix), A., ii,'’2o0. 
Bnmek’s dimethyl.i'lyuxiine pnxxsjto: 
the estimation of (fi iiu-'Sm.lsx lihi? 

Schuck), a., ii, 71, 
raphl estimation of. in picsi tiie ofaC 
elements of gnnijis t, 5. niiJ 5 
(Pozzi-Escot), a., ii, 02.1. 
estimation of, in presence "f brgv 
excess of cobalt (Pozzi-hVoi), A., 
• ii, 321. 

and cobalt, coloriundrie eslimHiH'in'i. 
in priesencc of each otlur 
linor), A., ii, 9sS. 
eslimatioii of, in slu l (IlLvii; , A,, !i. 


900. , 

ainl clirominni, estiniation t.l. iiuc-y 
(U.AMI'ISELL and Ai:ini'!2, A., t 


779 . 
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Kickel aiitl cobiiU, estmiation and separ- 
iitioii of (^Pozzi-Escot), a., ii, 229, 
539, 510. 

tl.Kti'olytio estimation of, in nitrate 
solutions and its separation from 
copper (Thiel), A., ii, 539. 
and cobalt, separation of iron from 
(Laby), a., ii, 988. 

olfctrolytic separation of zinc and 
(Foerster and Treadwell ; Fisch- 
eh), a., ii, 324. 

Fickel matte, constitution of (Bokne- 
MANN'), A., ii, 292. 

Nickel 0 us oxide. See under Nickel, 
Nickel steel, gases occluded in a special 
(Kelloc), a., ii, 852. 
detection of nickel in (Grossm;axn}, 
A., ii, 434. 

Nicotinamide, 6-cliloro- (Mti.ls and 
^VIDD0W.sb T., 1379 ; P., 174. 
Nicotinic acid hydriodide (Ternau), A., 
i. 912. 

Nicotinic acid, hydroxy-, etliyl ester, 

, iizide, and hydrazide of (Mn.LS and 
■\\Tdoows), T., 1381 ; P., 174. 
-Nicotinic acid hydriodide (Tl'RKAU), 
A., i, 912, 

INigella, alkaloids of the species of 
1 (Keller), A., i, 283. 

Niobium. See Coliimbiiim. 

Nippouinm and its oxides, chloride, and 
! liyilroxide, from thorianite (OtrAWA), 
A., ii, 952, 953. 

Nitrates. See under Nitrogen. 

Nitration, studies in (Tixgi,r and Rolk- 
er), a., i, 408, 974 ; (Tinule and 
Blanck), a., i, 773, 893. 

; induence of sulpiiuric acid in (Kull- 
GiiEx), A., i, 7G8. 

Nitric acid and oxide. See under 
Nitrogen. 

Nitric oxide electrode. See under 
Electrochemistry. 

Nitrides, preparation of, from metallic 
. oxides or salts with the aid of 
L atmospheric nitrogen (Borchers 
r and Beck), A., ii, 836. 

See also under the various ^letala and 
, ^ Metalloids and Metallic nitrides. 
Nitrification (Coleman), A., ii, 
■315. 

influence of organic matter on, in 
impure cultures (IvAiiriNSKi and 
Niklewskj), A., ii, 123. 
in acid soils (Hall, Miller, and 
Gimingiiam), a., ii, 524, 
in black .soils (Sasaaoef), A., ii, 

61 1. 

Sec also Bacteria, nitiafying. 

Nitrile, G 2 . 2 _HyiOf|N, trom the reduction 
of the acid, O.jqHgjOioNs (Wind ads), ' 
A., i, 728. “ j 

XCIV. ii. 


Nitriles, bimolecnlar {v. Meyer, 
Henning, Irmscher, Klf.instuck, 
Lehmann, and Schumacher), A., 
i, 909. 

and carbylatnines, character and re- 
actions of (Guillemard), a., i, 718. 
reduction of, in neutral solutions 
(BnuNNi^R and Rapin), A., i, 863. 
See also a- Amino-nitriles. 
wcNitriles. See Carbylatnines, 
Nitrilo-acids, synthesis of (Stadni- 
koff), A., i, 251. 

Nitrites. See under Nitrogen. 
Nitroamlnes, aromatic, and allied sub- 
stances, transformation of, and its 
relatiojt to substitution in benzene 
derivatives (British Association 
Reports), A., i, 332. 
o-Nitroamiues, preparation of, from the 
corresponding phenols (Ullmann and 
N.iDAi), A,, i, 525. 

o-Nitroamino-derivatives. aromatic, pre- 
paration of (Ullmann), A., i, 626. 
Nitre -compounds, relation between the 
absorption spectra and chemical 
constitution of (Baly and Desch), 
T., 1747 ; P., 373. 

and nitroso-compounds, aromatic, 
question of the miscibility and 
form-analogy in (Jaerer), A., i, 147. 
action of hydrazine hydrate on (CuR- 
Tius and Mayer), A,, i, 53. 
action of sodium hyposulphite on 
(Setewetz and Noel), A., i, 408. 
reduction of, with zinc dust and acetic 
acid (Hpiller and SouRLis), A., i, 
208, 913 ; (Heller and Solling), 
A,, i, 867. 

aromatic, reduction of, to azoxy-com- 
pounds ill acid solution (Flue- 
scHEiM and Simon), T., 1463. 
reduction of, by sodium sulphide 
(Blanksma), a., i, 875. 
reduction of, by Zinin’s method 
(Willstatter and Kubli), A., i, 
522. 

additive compounds of, with mer- 
curic chloride (Mascarelli), A., 
ii, 162. 

isomeric, speciroscopical investigation 
of, in the ultia-^violet (Hedley), A., 
i, 382. 

organic, formation of, by the action of 
ammoniacal silver oxide solution 
^ (Brunner and Mellet), A., i, 176. 
See also Polynitro-compounds and 
under the* parent Substance, 
Nitrogen, atomic weight of (Leduc), 
A., ii, 271. 

application of the method of limiting 
densities to the atomic weight of 
(Guye), a., ii, 17. 


92 
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Nitrogen and hydrogen, chemical action 
of radium emanation on (Cameron' 
and Ramsay), T., &84 ; F,, 1S2. 
thennochemUtry of (Tiiomlinson'), 

A., ii, 1016. 

asymmetric (E. and 0. Wedekind), 

A., i, 258 ; (E. and 0. Wedekind 
and Paschke), A., i, 334. 
effect of ether anicstlicsia on the ex- 
cretion of (Hawk), a., ii, 410. 
influence of potassium cyanide on the 
excretion of, in dogs (Welker), A., 
ii, 411. ^ . 

ammoniacal, movement oi, in nature 
(Ehrenbekc), a., ii, 60. 
in soil. See under Manunal expen- 
nieuts and Soil. 

organic coiupoinids of phosphorns, 
sulphur, and, in vegetables (Stutz- 
er), a., ii, 124, 

combination ot, with calcium carbide 

(PoLLACOi), A,, ii, 836. 

Nitrogen oxides, formation of, in the 
ozone generator ( Man c hot), A., 
ii, “272. 

analysis of, by means of their ultra- 
red absorption spectra ardvuo 
and Leitdal'ser), A., ii, 1/5- 
dioxide [nUric oxu/c), Ibrnialion of 
in high tension arcs (Hader and 
Koenig), A., ii, 34, 940. 
gaseiui.s, retractive index of (t i lil- 
REirrsoN and Metcai.ee), A., ii, ^ 

.solubility of, in aepieous solutions oi 
ferrous sui[)liate, nickel suljdiate, 
cobalt snlpluite, and manganese : 
chloride {PsiiEii\ A., ii, 487. ^ i 
and oxygen, interaction of (Mandl 
and livss), A., ii, “272 ; (IIOL- 
WEvlib A., ii, 941. 

prroxide or idm^idc, pn-paration of 
(WiNAN>), A., ii, 4S7. 
ozone, atul hydivigon peroxide, 
fnnaatioii of, in reactions in air 
which deVidop high tcmp'‘ratiu“cs 
(Keiskr and McMa.s’I'KiO, A., ii, 
2-23. 

oznne, and hydrogen |>proxide, 
detection of, in ga.scoii.s mixture.^ 
IKeiseu and Mc.M a.stkr), d, 
222. 

Nitric acid and nitrons acid, ])rc]tAra- 
tion of (Foer.ster and Kogm), 
A.,ii, 941. , 

pruhu-tion of, during clfctric dis- 
charge in air (Mf.vek), A., ii, 
4S7. 

inteiictiou of, with copper in 
presence of mctnllic iiitrates 
illRNME. Hd.oJ.n, and CooKK), 

T., 1102; P., 141. 


Nitrogen 

Nitric acid, action of, on , 
(Stansrie), A., ii, 497. 
compound of, with nu-rcuiii:(.Y;„,;i^ 
(Hoemann and ,W.ujX£i;i) ^'7 
514. ^ 

detection of, in wine and ]=i.) , 
(Marsiglia), a., ii, 891. 
estimation of (JasnascrX A i; 

430. ■ ' 

estimation of, elcctirKvii.-.i))!,. 

(Shinn), A., ii, 893. ^ 

limitations of the copper-zitii: ccinii',. 
method in estimating, in 
(Purvis and Coi’inLu-i.r..) 

776. 

employment of nitron for cstiiaadT!!' 
in plants and soils (Li rzKNnoj-i-j)" 
A., ii, 130. 

nitntfcs, and ammonia, (-.suiriatit:,!! 
of, in sea-water (Ki.voeii iind 
Klingen), a., ii, .320. 

Nitrates in vegetable foo(b, cu,(.;| 
meats, and elsp.wherc (RiCHArD- 
son), A., ii, 208. 
behaviour of, in paddy .soih (D Aisr- 
hara and Imaseri), A., u, v-;, 
manurial (>xperiineiits wiili iliUt-reiit 
kinds of (Seuelikn), A., ii, dl. 
Nitrous acid and nitric j.in.arn- 
tion of (FoEnsi'ER and Kitcui, 
A., ii, 911, 1031. 
limitations of thccojtper-din?. coQi>b 
method in estimating, in wattis 
(Purvis and Covrtauld). A., ii, 
776. 

nitrates, and aniinonja, cstuiiiuioii 
of, in sea water (Hincki: fiiil 
Klinuen), a., ii, 3'20, 

Nitrites, [uejiaration of pine, fivin 
nitrons fumes (Baih-sC'DR And.ix-s 
Soua-Fakrik), a., ii, 175. 
Hypouitrous acid, dei-otii position d 
(Di veils), P., 16. 

Nitrogen sulphide and its cnnipeiiiih 
(Wui, blind), a., ii, ‘272. ^ 

Nitrogen, estimation of lKlCli^^o^■i'', 
A.,ii, 530. , ,, 

estimation of, by Dimias indO'W 
(Lehmann), A., ii, 629. 
modification of Hiifneus nulh.' s f'l 
the volumetric estimatiaii ol '■ 
CoRDiKR), A., u, _98d. , 

estinialion of total, iiwludiug uunit'-!!. 
in presence of chlorides (liiciiAiui- 
son), A., ii, 426. 

modifleation of Kjeldahl s pioce.r5 i* 
estimating, in foods ', * ■> 

ii, 130, . .:i. 

colorimetric est.imalmii u[. ui 
(t'Hovi'HAK ami PotuJ':! '. ' 

223. 
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liitrogen, estimation of, in urine 
.jIaavk), A., ii, 6-1. 

Nitrogen componnds, effect of constitu- 
tion on the optical activity of (Ever- 
AIT), T., 1225; P., 118. 
optically active, effect of constitution 
the rotatory power of (Eyekatt 
and Jones), T., 1789 ; P., 212. 

and stereoisomerism of 

(SriEGLiTZ), A., i, 726. 
catalytic action of finely -divided 
metals on(PADOAand Scagliaeini), 
A.f i, 828. 

.'iction of finely-divided metals on 
(PadOA and CniAVEs), A., i, 104. 
cyclic, inccbanisin of the synthesis of 
‘ (Simon and Mauguin), A., i, 296 ; 
(Simon), A., i, 687, 738. 
inorganic, prepnration of; lecture ex- 
pcjirnents (Raschig), A., ii, 30. 

Nitrogenona metabolism. See under 
Metabolism. 

Nitrogenoua substances, use of silver in 
tin; combustion of (Eestein and 
Doht), a., ii, 132. 

Nitro-group, reduction of. See under 
Xitro -coin pounds. 

N itr ohy dr oxy- derivatives, aromatic, pre- 
iKiration of (Wolffenstkin and 
BuTEits), A., i, 629. 

Nitron. Seel:4-Diphciiyl-3:5-c/((fyanilo- 
4;,') dihydro-1 :2:4 -triazole. 

Nitroso compounds, relation between tlie 
absorption spectra and chemical 
coustitntion of (Baly and Descu), 
T , 1747; P., 173. 

and nitro-compounds, aromatic, ques- 
tion of the miscibility and form- 
analogy in (Jaegek), A., i, 147. 

Nitrosyl fluoride, compounds of, with 
antimony and arsenic pentafiuorides 
(Huff, Staubek, and Okaf), A,, ii, 
584. 

Nomenclature of glyoxime peroxides 
(Wieland and Semper), A., i, 108. 
of proteins (Report of a Joint 
• Committee of the American 
Physiological Society and the 
American Society of Biological 
Chemists }> A., i, 301. 

. of thorium compounds (Hahn), A., ii, 
454. 

n - N ouadecametbylenedi carboxylic a c id 

{Eberhardt's acid) and its etliyl ester, 
silver salt, and diamide (Schaal), A., 
i, 4. 

Nonaldehyde. See Paranon aldehyde. 

Nonane, cfihydroxy-. See j8;3-Dimethyl- 
y-cthylpentane-ay-diol. 

Nonanedicarboxylic acids. See 5- 
Methyl-a-isopropyl])imelic acid and 
wPropylfsohutylsuccinic acids. * 


Non-electrolytes, calculation of the 
diffusion constants of (v. Wogau), 
A,, ii, 817. 

osmotic pressure of concentrated solu- 
tions of (Saokur), A., ii, 931. 
Nonenyl alcohols. See /3^-Diinethyl-7- 
ethyl-A-Yfi -pen tend and 5^-Diniethyi- 
A^-hepten-5-ol. 

Non-homogeueous mixtures, thermodyn- 
amics of (Bose and Clark), A., ii, 
84. 

Noninene. See 7i-]\IethyJ-A^5-Qctadienc. 
Non-miscibility and the mass law (Ban- 
croft), A., ii, 161. 

Nononaphthene, oeciirrcnce of, in coal 
tar, and its derivatives (AhreNs and 
Y. MoZDl^.FA'SKl), A., i, 618. 

Nonylene glycol. See ^^-Dimetliyl-y- 
ethylpeiitarie-a 7 -dioI. 

Nopinene. Sec /8-Pinenc. 

Nopinolacetic acid and its isomeride 
(\Yallauh), a., i, 998. 

Nopinone, synthesis of ftnchenc, i3-pin- 
ene, camphene, and camphor from 
(Wallach), a., i, 997. 

Norborneol chloride (Semmler and 
Bartelt), a., i, 195. 
ff-Norbornylamine and its oxalate, 
piciate, and hydrochloride (Semmler 
and Bartelt), A., i, 195. 
Norcamphene. See Santene. 
TT-Norcampholenic acid and its nitrile 
(Semmler and Bartett), A., i, 19.5. 
TT-Norcamphor, benzylideiic derivative 
and oxime of (Semmler and Bartelt), 
A., i, 195. 

TT-Norcamphoric acid and its methyl 
ester and anhydride (Semmler and 
BarTelt), a., i, 195. 

Nuclei, condensation, produced by cool- 
ing gases to low temperatures (Owen 
and Hughes), A., ii, 565. 

Nucleic acid, the carbohydrate group in 
(Steudel), a., i, 487, 7l0, 
of the pancreas (v. Furth and Jeru- 
salem), a., ii, 119. 

See also Guanylic acid, 
cleavage products of (Levene ; Steu- 
del), A., i, 931. 

pyrimidine derivatives in (Osborne 
" and Heyl ; Levene and Mandel), 
A., i, 376. 

compound of, with nrio acid (Seo), 
A., i, 70. 

Nucleic acids (Levene and Mandel), 
A., i, 586. 

in animals (Schmiedeberg), A., i, 70. 
of animal origin, the origin of cytosine 
obtained by the hydrolysis of (Le- 
vene and Mandel), A., i, .376. 
of pancreas, s|ileen, and thymus, 
identity of (Jones), A., i, 744. 
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A , Ir 376. 

f.m reaction ilistingnis^iing 
Nucleo-protein, (Pummer and 

.assisv..- 

GOUKE^a f nf t e eXPTl'SScd 

Mntmeg, con^ntuei ts of e^V 

oil of (?O^VER and SAL^^A\;, -Lm 

P., 1^)7 

A., ii-i 1065. 

Obituary notices 

Jolui Clark, T',^-'5; 

August Dupre. 

fraiiible, 1.) 


6JicycZo-2;2i2-Octane, foimahoii oiihz 
eer and Bakteli ), A., , 8.. 

OctanedicarboxyUc acids, See 

d-etliylpinielic acid and a-Mttliylts.,. 
pronyladipic aojda. 

JleOctoone, See A^ckouo^ 
dctenyl alcohol. See C-^lothyi.A,3. 

0cti£.'seeC'MetliyUP8-l,Mrfi,,^^^ 
Octoic aoii. «-»Prew'vakn,'»l, 
Octoic acid value ot butter-1 at, estiuti. 

tion of the (Do^’S), A., ii, 23.^. 
Octopus, clioTnical inveatigatums on th. 

(Hbi^ze), A,, ii, 517, 

Octyl alcohols, bee Dimethyh.?e,;tinvl. 
carhmol,^-Methyl-7.ethyl-3-pentai;,,i, 
and 7 -woPi'Opyl-, 0 'Peidanol. 

5 Q^tyl-O'Oumphoramic acid {?mm\ 
A., i, S61. 

(Euanthaldoxime. See Heptaliloiimc. 
Oil from the rnof of the Cockshead coil 
seam, North Stafford-shire (Hal'I, 

A.,illl5. ^ 

nils catalytic reactions of oxulatiocand 
’reduction of (Fokix), A., i, 811. 
behaviour of, toward? calchnn eailwi- 
ate (KunkeER and ScuwEiiHRt.yi, 
A., i, ^94. 

which boil above 100 , apparatus foi 
estimating the expaosioa of [Tiim- 
eiO, a., ii,_307. 


fe,l;ricLlames Meurtuguu ftgu, T., 

Sifwiiiku' Henry T'.> 

Robert 11 arington, ■, -- 

OMtoe, «kt.on 0 to 

rKiUMCERO), A., b 

Occlusion and ’ (Tg.xvers ; 

so-called solid }^ha;^e \ 

pREt’NDLlCHb K j; gS5. 

(fiouU'iNU and I con- 

..../uOuWdiej i; an.l yuly- 

jitituUou OT, ana 

A., ij 


EU), A., 11, . . 

of the aromanc and fatty senes, ac-twn 
of methyl sulphate on (ilAUWiiiS 
and Perrin). A., h, IB'), 
drying, radiation from (bcHMiBi), .1., 

es^ntial' and ethereal. See Oils 
vegetable. , . .. , 

fattvs detection of J'sacelyiim in 
(Bianchi and ni Nol.\), A., u BO. 

lubricating, vicosilv of (lUBirA aid 

AUlHEWS), A., u, /ll- , 

raiucrul, optically artiv,. o»l»^ 

of (yiAKC:r.S.SON), A., 11, 8.U. 
ontical aefivitv of, ui conim 

^SthcqueslioT./dtkmo^^^^^ 

(/^ai.o/.iecki and KuiuttP: 

* e,ti;,»>U;uof,inr(«iu,Fil|.toM 

,s,^al,S Xapl'*’” 

- ohospheriKd, ,«tnua io'' 1 ■ 

A-i •'■8'*’ t, <• Co.), A. '■ 

i 66.=; ; (Stlil8J.'H<' i 

i 666. 
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Oils vegetable, Japanese (Kametaka), 
A., i, 850. 

reaction of phloroglucinol-hydro* 
chloric acid with (Kobeet), A., ii, 
72. 

rletection of aldehydes or ketones in 
(Rothknfusseb), a., i, 52. 
estimation of, in spices (Reich), A., 
ii, 1075. 

Oleanol and its mono- and di-acetyl 
derivatives (Power and Tctin), T., 
696 ; P., 117, 

OleaBterol (Power and Tutin), T., 895 ; 
117. 

Olefines, action of ozone on (Harries 
and Haeffner), A., i, 846, 
cvclic, action of ozone on (Harries 
* and Tank), A,, i, 517. 

,Sce also Hydrocarbons. 

Oleic acid, catalytic reduction of (Paal 
and Roth), A., i, 599. 
electrolytic reduction of, to stearic 
acid (Marie), A., i, 244. 
spectroscopic reaction for (Lifschutz), 
A., i, 263, 754. 

ozouidc, products of the decomposition 
of {Molinari and Barosi), A., i, 
849. 

poisoning, chronic (Faust), A., ii, 
i062._ 

estimation of water in (Dubovitz), A., 
ii, 991. 

Olenitol and its acetyl derivative 
(Power and Tutin), T.. 914; P., 
118. 

Oleoeuropein from Olea enrovaea (Cour- 
guELOTand Vintile.sco), A., i, 904. 
Oleohydioxamic acid (Mokelli), A., i, 
758. 

Oleatranol and its acetate and benzoate 
(Power and Tutin), T., 900 ; P., 
117. 

Oleuvi cadinum, sesquiterpene, 
in (Lepeschkin), A., i, 278, 557 ; 
(Schindelmkiser), A,, i, 353. 

Okum dracuneuU, See Tarragon oil. 
rtihanol (Haensel), A., i, G65, 

Olive, new glucosido from the (Bourq^^e- 
LOT and ViNTlLESCo), A., i, 904. 

Olive bark, constituents of (Power and 
Tutin), T., 904 ; P., 117. 

Olive leaves, constituents of (Power 
and Tutin), T., 891 ; 117. 

Olivine in serpentine from Cliester, Mass. 

(Pal ague), A., ii, 116. 

Onions, behaviour of, to stimulants j 
(Namba), a., ii, 618 . 

Daoceric acid and Ouocerin {onocol) 
(V. Hemmelmayr), a., i, 184. 
}noketone, c^ihydroxy-, and its diacetate 
and diphenylhydrazone (v. Hem.wkl- 
mayr), a., i, 185. 


Opal, chal(‘edony, and quartz, relation 
between (Leitmeier), A., ii, 954. 
Opalescence, critical (Rothmund), A., 
ii, 669. 

Opianic acid, estprs, nitration of (Weg- 
SGHEiDER, Muller, and Chiari), A., 
i, 896. 

Opianic acid, nitro-, methyl and ethyl 
esters, diacetatfts of, and sodium salt, 
and anhydride (Wegsoheiuer, 
Muller, and Chiari), A., i, 896. 
Opianylanilide (Meyer), A,, i, 26. 
Optical activity, inversion, isomerides, 
and properties, and Optically active 
compounds. See under Photochemis- 
try. 

Orcacetophenone dimethyl ether, re- 
actions of (Tam BOR, BARANO\vsKr, 
Cukier, and ToMi), A., i, 358. 
isoOrcacetophenone methyl ethers (Tam- 
BOR, Baranowski, Comtesse, and 
Tomi), a., i, 349. 

Orcinol {2:6-dih'i/droxytoluene), azo-deri- 
vativea of (Orton and Everatt), 
T., 1019 ; P., 118. 

dimethyl ether, aldehyde from, and its 
azine and phenylhydrazone, synthesis 
of (Gattermann), A., i, 34. 
estimation of, in Orchellaweed CWatt), 
A., ii, 739. 

Ores, dry lead and silver assays in 
(Loevy), A., ii, 323, 

Organic chemistry. See under Chemis- 
try. 

Organic compounds, fluorescence of 
(Stark and Steubing), A., ii, 91 1.' 
fluorescence and photo-electric .sen- 
sitiveness of (Stark and Steubing), 
A., ii, 746. 

determin-atinii of the heat of combus- 
tion of, by the platinum resistance 
thermometer (Fischer and Wrede), 
A., ii, 155. 

action of hydrogen persulphide on 
(Brunner and Vuilleumier), A., 
i, 900. 

catalytic dehydration of (Senderens), 
A., i, 494. 

viscosity of binary mixtures of 
(Tsakalotos), A., ii, 260. 
double compounds of, w'ith hydrogen 
peroxide (Tanatar), A,, i, 399. 
complex, decomposition of, in a vari- 
able magnetic field (Rosenthal), 
A., ii, 152. 

cyclic, crystallography of (Jaeger), 
A., i, 413. 

mixed, relatiro volatility of certain 
groups of (Henry), A., i, 305, 381. 
un.saturated, catalytic reactions of 
oxidation and reduction of (Fokin), 
A., i, 311. 
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Organic compounds, new method of 
estimating phosphorus in (Bay), A., 
ii, 5;n. 

Pringsh elm’s nmthod for estimating 
halogens in (Vi iiaiJs’-), A., ii, 1070. 
estimation of halogens in (Baudtony), 
A,, ii, 530. 

estimation of active hydrogen in 
(Zeiiewitinopf), A., i. 593. 
estimation of sulphur in (Bay), A., ii, 
319. 

Organic mixtures, ref rac to metric analy- 
sis of (Bfa’thien .and Hewickk), A., 
ii, 72 ; (Suxdvik), A., ii, 990. 

Organic substances, rotatory power of 
(Dewar and Joxe.s), A., ii, 258. 
fluorescence and colour of (v. Lihbig), 
A., i, 445. 

destruction of, in analysis (Ker- 
bosch), a., ii, 9S1. 

the Carrasco-PIaneher method of esti- 
mating carbon and hydrogen in 
(Lenz), a., ii, 65, 

estimation of metals in (Rothe), A., 
ii, 132. 

Organism, theory of neutrality reguia- 
tiou in the (Hrni>er.son), A., ii, 467. 
action of alcolud on the heat rel.ition- 
sliips of the(HAnNACK and Laible), 
A., ii, 404. 

dcgrad-ition of aromatic substances in I 
the human (Blum), A., ii, 1052. 
suUstitntion of bromine by chlorine 
in llic (Bumngeii), A., ii, 208. 
oxidation of phenyl derivatives of fatty 
acklsin the (Dakin), A.,ij, 720, 964. 
passages of substances into (he hurnati, 
by osmosis (IvAHLENCERGh A., ii, 
408. 

growing, iiu[iortai]ce of calcium salts 
for the (Aron and Serauru), A., ii, 
208 ; (Aron ami FuKsEb A., ii, 405 ; 
(Okgi.ei:), A., ii, 606, S72 ; (Aron), 
A., ii, 771. 

Organo -metallic compounds, reducing 
pro{ieitiesof(BK'i>:i.LiER}, A.,i, 242, 
synthesis bv m-juiis of (Zeltnkr), A., 
i, 401. ' _ ; 

Organs, animal, estimation of the reduc- 
ing jtower of 'Wicukkn'', a,, ii, 1063. 

Origaneaeand its derivatives from ( 'v|ii'as 
origanum oil (Pickles), T, , 862; r.,t>l. 

Origanum oil from (.’ycnis, c'(institueijt.s 
of (Pickles), T,, 862 ; P., 91. 

Orit-s cjrc'dvi, aluminium in (Smith), 
A., ii, 885. 

Orthobaric volumes in relation to pressure 
and tein]>erature (Haigh ; VoL'.nj;). 
A., ii, 813. 

Orthoclase ntci micrnclitic, a chctnical 
diflcrencu between (Bakbier;, A., ii, 
704. 


Orthoclase, analy^sis of (BARnjrii a 
704 ; (Barrier and PRosr), a' 
Osazonea, melting point 
(Fischer), A., i, 105, "‘■‘*'^‘5 

a-Osazones, stereoisoraeric, 
tive structure for thcsiii)nn.^,..i /’II 
AWAY), P., 175, ^ ' ‘d.JJATr- 

Osmium (Makowka), A., ii, 
radiation of (Leder), a. ij' 
wave-length tables of tlio' 
spark spectra of (BRnT-,u 
Tiox Reports), A., ii, ;;:>}' ea- 

Osmosia and Osmotic preseuie ■ 

under Diffusion. ’ 

Oven, electrically ho-atorl, vi-iih , i; .., 
regulator (Ehrmann), A., ii, icip)''' 
Ovens, safety apparatus foV i'r,r.' f'" 
inxk), A., ii, 681 ’ ' 

Oxalacetic acid, ethyl ester, art oi 

oil hcnzylidene-^-naphthviipmnl* J 

MON and Mauguin), A. 1. ’ 

Oxalic acid, preparation of 
acid by the electrolvtic 
(Deutsche Gori- k sinr' 
StMiEinE-AxsTAi.T), A., i. Oho" '” 
and its potassium salt and vp,.r 
equilibidiim in the «ys(eia (Rupvti 
and Cahn), A., i, 852. 
solutions and sodium carboRatc iKiiy 
means of comparing (Tian), a., ii, 

Oxalic acid alkali salts, the carrvin/ 
down of, by oxalates of tit, Var' 

earths (Baxter and DAPitr'^ A ; 

312. 


ammonium potassium salt I'BicuiThi 

A., i, 601. 

amnmninm, thcriuni, and nnniiii}] 
salt (Evans), T., 068 ; P, (JI. 
calcium .salt, oocurn'uce (:(', in riio 
barks of the Eucalyptus (Smujl, 
A., ii, 8S5. 

cerium, lanthaninii, and smiriam 
salts, solubility of. in dilute sul- 
phuric .and oxalic acids or tb.ii' 
mixtures (Hai'srk and AVinriih .1,. 
ii, 778. ' ■ 

pie earth salts, solubility of, in 
solutions containing israuvl -ihs 
(IIacskr'i, A., ii, 987. 
cupraminoiiiuin .salts (Honx iiiitlbLV 
ham), a., i, 392. 

basic ferric salt (Ro'KS’i kaiu;]: anJ 
Sikbeck), a., i, 246. 
lanthanum salt, couveisimi o). iu'-t 
lanthanum sul[»hatf.’ l>y .siil]'liuik 
acid (WiRTH), A., ii, fdO- 
lead .salt, decontpo.sitiuii of, I'y ‘Jilii’'-' 
Holution.s (Canthni .iikI JlAum. 


A., b 

complex ozotungsten salts 
ciiELi.i and I.VGiiii Linii;. 
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Oxalic acid, esters, action of zinc or 
magnesium on mixtures of, with 
esters of a-bromo-fatty acids (Ras- 
sow and Bai’Eu), A., i, 316- 
ethyl ester, condensation of, with 
acetone (Clark), A., i, 124. 
action of dry aimnouia on (Phelps, 
Weed, and Housum), A., i, 11. 
reduction of (Traitee), A., i, 75. 

Oxalic acid, f7ithio-, ethyl ester (Staud- 
iNOEn), A-i i, 933. 

Oxalic aldehyde. See Glyoxah 

(■a'Oxalines, Monitroso-, formation of, 
from furoxans ( WiELAXD and Semper), 
A., i, 109. 

Oxalosuccinonitrile, ethyl ester, desmo- 
tropy and tiiioreseence of, and its 
derivatives (Wi.SLiCEXUS and Berg), 
A., i, 965. 

Oxalyl chloride (Jones and Tasker), 
1’., 271 ; (Staudinger), A., i, 938. 

Oxanilideoxime-thiamide (Wieland 
and Gmelin), A., i, 1013. 

v'voOxazoles, new synthesis of (Schmidt 
and Widmann), A., i, 456. 

Ox-bile, constituents of (Lancheld), 
A., ii, 211. 

elKdcsterol in (Salkowski), A., ii, 
1055. 

Ox-blood, See under Blood. 

Ox-kidney, isolation of c.arnaiiliic acid 
from (Dunham), A., ii, 407. 

Oxen, leucine from the Hgamentum undue 
0f(.SAMEC), A., i, 231. 

Oxidation and reduction of un.saturated 
organic compounds, catalytic re- 
actions of (Fokin), A., i, 311. 
by means of cuprous oxide in strongly 
alkaline solution (Ehrenfkld), k' 
ii, 818. 

effected by ferric salts (Rongiovanni), 
A., i, 770. 

by means of moulds (Hereog and 
Meier), A., ii, 1063. 
by means of picric acid (Bagovesgu), 

^ A., i, S25. 

• See also Aiitoxidation. 

Oxidations of biological imporlaiK;e^(v. 
KuLEitand Bolin), A., Li, 1021. 

Oxides, function, of, in catalysis (Ipati- 
eff), A., ii. 266. 

some, as tanning materials (Luppo- 
Cramer), A., i, 377. 
of cdcinents of the second group, 
crystallography of (bECKENKAMP), 
A., ii, 280. 

of retmetory metals, silicon as a re- 
ducing agent for (Neumann), A,, 
ii, 377. 

acidic, heat of combination of, with 
sodium oxide (Mister), A., ii 
929. ’ 


as-a-Oxides, organic, the order of tlie 
addition of ammonia to (Krassusky), 
A., i, 139. 

Oxides. See also Metallic oxides. 

Oxime formation, influence of acids and 
alkalis on the velocity of (Barrett 
and Lapworth), T., 85, 

Oximes, formation of (Gkassi), A., i, 

X 800. 

alkylation of (Irvine and Moodie), 
T., 102, 

of the o-nitro toluene series and their 
changes (Rkissert), A., i, 983. 
of sulphonic acids (Haga), A., i, 
870 ; (Suzuki), A., i., 871. 

See also Amino-oximes. 
Oximinobenzoyl-aminoxime and -form- 
hydroxamic acid (Wif.land and 
Sk.mpkk), a., i, 108, 
a-Oximinobntyric acid, two forms of 
(Inglis and Knight), T., 1600 ; P., 
191. 

a-Oximino- fatty acids, conductivities of. 
the (Inglis and Knight), T., 1595 ; 
P., 191. 

Oximino-o-nitrophenylpynivic acid 
(Relssert), a., i, 983. 
a-Oximinovaleric acid, two forms of 
(Inglis and Knight), T., 1600; P., 
191. 

a'-Oximmo-)3-vinylqninEiclidine and its 
metiLiodide {Hare and Buchholz), 

a., i, 100. 

Oxomalonic acid, methyl ester, prepara- 
tion of (Curtiss and Tarnowski), 
a., i, 760. 

Oxonium salts, cyclic, from disalicyl- 
idcneacetone and from spiropyran 
derivatives (Decker and Ff.i.sbr), 
A., i, 906. 

6-Oiy-2-allyUmino-4-metliyltetrahydro- 
pyrimidine and its isomeridcs (Maji- 
ma), a., i, 223. 

Oxyburseracin (a'. Bolton), A., i, 436. 

4 Oxycarbostyril, formation of, from o- 
nitrobenzoylacetic acid (M.atsubara), 
A., i, 915. 

Oxycellulose, reaction of, with Nessler’s 
reagent (Dnz), A., i, 954. 
cellulose, and hydrorellnlnse, highly 
nitrated (Herl and Klaye), A., h 
504. 

Oxycholestenediol. See Dehydrochol- 
estanediouol. 

Oxy cholesterol, now reactions for 

(Golodetz), a., ii, 828. 

Oxydase of Liberian coffee (Gorter), 
A., i, 346. 

in Para rubber (Spe.s'Ce), A., ii, 774. 
Oxydases, systematic investigation of 
(DoNY-HitNATTLT), A., i, 588. 
in india-rubber (Spence), A,, ii, 616. 
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Oxydases, estimation of, in blood (Lob 
and Mulzek), A,, ii, 958 ; (Lob), 
A., ii, 999, 

Ozydiborodisnlphosalicylic acid, sodium 
and sodio-potassium salts (Bartiie), 
A., i, 271. 

Oxydihydrotriazines and oxytriazines, 
attempts to obtain aliphatic substi- 
tuted (Biltz and Hoermann), A., i, 
516. 

2-0xy-4:6-diinethyldiliydropyrimidiae. 
See Acetylacetojiecarbainide. 

6- Oiy- 1 : 4- di metlylte trahydrop;^uuid- 
ine, 2-imino-, and its additive salts 
(Majima), a., i, 223. 

6-Oxy-2-ethyItliiol-l:5- and -3;5“di- 
me thy Ipyriini dines (Johxson and 
CnAPB), A., i, 83.5, 

6 'Oxy-2-ethylthiol- 4- methyl pyrimidine- 
S acetic acid and its ethyl ester and 
potassium salt {,Toh\.son and Hkyj,!, 
A., i, 59. 

Oxygen, atomic weight of (LedI'C), A., 
ii, 271. 

generation of, in a Kipp’s apparatus 
(Woli^r), A., ii, 1028. 
spectra of, Doppler effect witii canal 
rays (Stark), A., ii, .515. 
and hydrogen, clieniical action of 
radium emanation on (Camejiox 
and Kamsav), T., 971 ; P., 

132. 

electrochemical equivalent of (I.ru- 
feldtI, a., ii, 559. 
basic properties of (McI.Niosjr). A., i, 
596. 

magnetic behaviour of air, argon, .and 
helium in redation to (Tanzik};), 
A., ii, 152. 

polyinenc forms of, constitution of 
(fcRDMAto’), A., ii, 832. 
absorption of, by electro-condensa- 
tion products (Lo.sAX]'m'iO, A., i, 
846,' 866 ; ii, 32. 

simple form of apjiaratus for nbserving 
the rate of aKsorptioii of, by polluted 
waters and by other ferinentiiig 
liquids (AI)ENeV;, A., ii, 781. 
action of, on cop]>er, tin, zinc, and 
the alloys of tin and zinc with 
copper (JoKDis and RosENHAurr}, 
A., ii, 107. 

action of, on metal.s {Jnjnjis and 
Ko.sEXHArtT), A., ii, 172. 
interaction of, with nitric o.xide 
(Maxdl and Ki'.vs), A., ii, 272 ; 
(JIOUVErH), A., ii, 941. 
apparatus for the constant .'saturation 
of a liquid with (LvniF.R and Plot- j 
yjKOFF), A., ii, 14i: 
resistance to lack of (P.aok.uld), A., { 
ii, 402. ; 


Oxygen and carbon dioxide, rsii.fp.: 
of small quantities of, in .siiiall 
of saline solutions (Bunhi.'i’' 
CuLiJs), A., ii, 319. " '‘‘‘1 

Oxygen carriers, iron and lie :vv ^ 
as (Cerveleo), a., i, 1027. " 
Oxygen compounds, quadrivah rt i 

of formation of (MclRTo.sur 


Oxyhaemocyania, preparation ai,4 
perties of, crystidlised from lu,. 
(DiiKJt), A., i, 375. 
Oxyhemoglobin, bebaviom nf 
reducing agents (Hukxej;). { j’ 

Oxyhydropyridine nitrile.s, hvdvt^i/ ’'. 
(PrcciNisi), A., i, 51, 679 ." 

8-Oxy-7-iadoxylaceuaphtheu'e fUi,] - 

sulphonic acid (P>f.zi)7,ik and i-j-n''' 
lander), a., i, 674; , -7 

1011. '' " 


) iLrtoxyJ, 

thalenea (Bezdzik and PRri:oi.y\-r.p. 
A., i, 674. ' ' ' ■ 

1' Oxy-4'methoxy-2: (2 )iudoxylnaphtkl 
ene {Bezjdzik and Fj:[i;dlv\',v. 

a, , i, 674. • ■ ' '-v 


e-0xy-4inethyM-allyItetrahydr(ipvr. 

imidine, 2-iniino-, and its 
(MA.inrA), A., i, 223. ^ 

e-Oxy-2-methylimino 4 uiethyltetra- 
hydropyrimidine ajid it^ addith-t 
salts (Maji.ma), A., i, 223, 
2-0xy-4-methylpyrimidine, O-andiin. 
See 4-l\!ethylcytosine. 

6 Oxy-4 methylpyrimidine-S-aceticaeid. 

d-amino- (tlitUNsox and liKYi;, A..i. 


6-Oxy-2-methylthiol-4inetliylpyrisud- 

ine-5-acetic acid {John^us and 
Hevl), a., i, 59. 

6-Oxy-2*^-naphthylaininopyrimi(linD 
(JoiiN.soN, .Storey, and Mct'fJi.j cm , 
A., i, 838. 

4:5-Oxy-l:2;5-osotriazoles 

VixUa-Mt'a), eonslitntion of ibe 
(PoNZio), A., i, l(i2l. 
8‘Oxy-7-oxythionaphthenylacenaplit!i- ’ 
ene (BEzozne rind 
A., i, 674 ; ((;i!Ob). A., i, 1011. 
Oxyphenyldihydropyriraidine ai;d it; 

jilatinichloriile (U.\m;iKi.), A., i. Jt^l. 
2 Oxy-6-phenylDiethylamino pyrimidine 
and -^methylpyrimidine (Jiui.v^ilV 
and Cr.M'v), A,, i, 836. 
2-Oxypyriinidine, l-ainino-. ^eeCyta- 
ine. 

B-Oxypyrimidine, picrolonateof: iilfi- 
Ki: and J.AMiEsoNh A., i, 

6 Oxypyrimidine, 2-aitiino-. 'if- 
fy to.sine. 

6-Oxy-2-thio 3:5-dimethylpyriir.idiiiB 

(JoHS.soN and Clatt), a., i, 83, >, 



INDEX OF SUBJECTS. 


1398 


S^Oxythionaphthen, preparation of 
(Farbweiikk vobm. MErsrEK, Lu- 
cir.s & BhCning}, a., i, 1003. 

6 0xy'3 <?- ami 'i^-toluidinopyrimidines 
(JoHxsox, Stouey, and McCollum), 
A., i, 837. 

Oxytriazinea and oxydiTiydrotriazines, 
attempts to obtain aliphatic substituted 
(Biltx and Horrmanx)) A., i, 516. 

Ozone, atmospheric, origin of (Hexuiet 
atid Boxyssy), a., ii, 578. 
foniiatioa jof, by radium salts and 
emanation (Nasixi and Lkvi), A., 
ii, 793. 

formation of, by the action of the 
ehaitric discharge at low tempera- 
tures (Bp.ixer and Durand), A., ii, 
101 . 

nitrogen peroxide, and hydrogen per- 
oxide, formation of, in reactions in 
air which develop high temperatures 
(Keiser and Mo Master), A., ii, 
223. 

acid properties of (itAXCHOT and 
Kampscuitl'I'e), a., ii, 101. 
decomposition of, by light (Weigert), 
A., ii, 914. 

thermal decomposition of (Clarke and 
Chapman), T., 1638 ; P., 190; 
(Permax and Greave.s), A., ii, 
480. 

action of, on olefines (Harries and 
Haeffxer), a., i, 846. 
action of, on cyclic olefines (Harries 
and Tank), A., i, 517. 
action of, on double and treble link- 
ings (Harries), A., i, 75, 387 ; 
(Molinari), a., i, 244, 849. 
influence of, on the condensation of 
water vapour (Leithauser. and 
Poiil), a., ii, 372. 

lecture experiments with (Harries), 
A., ii, 171. 

nitrogen peroxide, and hydrogen per- 
oxide, detection of, in gaseons mix- 
tures (Keiser and McM aster). A., 
ii, 222. 

Ozonides of certain cyclic hydrocarbons, 
velocity of decomposition of (Har- 
iiiEs and V. S FLAW A Neymann), 
A., i, 967. 

decoiufiosition of, by water (IIarries 
and Tank), A., ^517. 


P. 

Paddy soils. See under Soils. 

Pai^eite from the Seward Peninsula 
(Knopf and Schaller), A., ii, 507. 
Paligorskite group (Fersiiann), A., ii, 


Palladium, atomic weight of (Kem- 
merer), a., ii, 1046. 
new stage of oxidation of (Wohler 
and Martin), A., ii, 392. 
colloidal, reduction catalysis u'ith 
(Paal and Gerum ; Paal and 
Roth), A., i, 699. 

Palladium alloys with lead, nature 
of (PusHix and Pashsky), A., ii, 
860. 

Palladium hydride (Paal and Gerum), 
A., ii, 392. 

liquid hydrosol of (Paal and 
GerU5i), a., ii, 392. 
silicides (Lebeau and Jolibois), A., 
ii, 602. 

Palmatine and its derivatives from 
calumba root (Feist), A., i, 101, 

Palmitiu-d'uaphthalide, amino-, reaction 
of, with diazo-salts (Sulzberger), A., 
i, 483. 

Palmitohydroxamic acid (Morelij), A., 

i, 758. 

Pancreas, secretory activdty of the, under 
the influence of hydrochloric acid 
and intestinal extract (Popielski), 
A.,ii, 119. 

a new function of the, and its relation 
to Diabetes wellUus (Loewi), A., ii, 
712. 

putrefying, new base from (Acker- 
makn), a., i, 1007. 
gnanylic acid from the (Steudel), A., 

i, 70 ; (v. FiiRTH and Jerusalem), 

A., ii, 119. 

nucleic acid of the. See under Nucleic 
.acids. 

Pancreatic diabetes. See Diabetes. 

Pancreatic juice, variations in the pro- 
teolytic activity of (Camus and 
Gley), a., ii, 205. 

action of the amylase of, and its activa- 
tion by gastric juice (Bierry), A., 

ii, 305. 

Panicum stagninmn P'bourgou") from 
Upper Senegal (Perkot and Tas- 
silly), a., ii, 726. 

Pantogen, determinaticii of the atomic 
weight of (Hinrichs), A., ii, 1027. 

Papaverine} phenol betaines from (Deck- 
er, Dunant, and GirardJ, A., i, 
204. 

quaternary salts (Decker aud Du- 
nant), A., i, 206. 

Paraffin wax from the Ladysmith Pit, 
Whitehaven Collieries (Bepson), A., 

ii, 115., 

Paraffine, higher normal, fractional dis- 
tillation of, from lignite in the 
vacuum of the cathode light 
(Krafpt), a., i, 1. 

Sec also Hydrocarbons. 
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Paraformaldehyde (AuEitiJALir and Bae- 
schall), a., i, 131. 

Parahopeite from Rhode.sia (Spencer), 
A., ii, 397. 

Paralactic acid. Spo (o!- L actic acid. 

Paramoecia, the point of attack of photo- 
dynamic substances in (v. Tappein- 
Eii, OsTH ELDER, and Erhaedt), 
A., ii, 867. 

inorgatiic salts of the (PetePvS), A. , ii, 
209. 

Paranonaldehyde (Mol] na ri and 
Bauosi), a., i, 850. 

Paranncleic acid. See Polypeptidephns- 
Iihoric acid. 

ParaBaccharin, CVsiigars from (Kiliani), 
a., i, 135. 

(^Z-Parasaccharinic acid, brucine salt and 
pheiiylhydrazide (Nep), A., i, 8. 

Paratooite from Elder Kock, South 
Australia (Mawsox and Cooke), A., 
ii, 398. 

Parenteral utilisation of carboliyd rates 
(DIexuel), a., ii, 306. 

Parisite, composition of (T.srllEP.xiK), 
A., ii, 862. 

Paricia bighhora, pulp of (GoRis and 
A., ii, 218. 

Parsley, French, essential oil of, and 
the coiitaitied etlier (Thoms), A., i. 
902. 

Parthenogenesis, isotonic and isosmotic 
solutions; in (Delaoe). A., ii, 305. 
comparative study of phenols as agents 
in (Delage and ue Bkaucji.^mp), 
A., ii, 51. 

artificial, tlie difference between is- 
osmotic atid isotonic solutions in 
(Loeb), A., ii, 710. 

a-Particles. See under riiotocliciiiistry. 

Passivity, review of tlse various tlu oiie.s 
of vEj:edf.xhagen), A,, ii, 679. 
of metals (Bvki:s), A., ii, 1026, 

Pastilles, estimation of mercuric chloride 
ill tSAt'ocKn I), A., ii. 133 : (IIimim;, 
A., ii, 133 ; 'FnotA), A., ii, 73.5, 

Pastry, action uf In-at on the leeitiiin 
phosphoric acid contuined in (Lrn- 
AV(G), A., ii, 744. 

Pasture laud, inanurial c.xpcniiicnts on 
(.SoLBERG), A,, ii. 422. 

Pathological lltiids, molecular cmii cntra- 
tioii of (Javai.), A., ii, 716, 
organs, double refracting sub^lancc.s 
from (P.\\zer)i A,, ii. 122. 

Pea, legnimdln and vicilin from. See 
Legumclin and Vicilin, 

Peas, coiitinuoii.s growth of, on the same 
soil {.Suzuki;, A., ii, 617. 

Peat. Indiana, chetnical c.xamination .uid 
erdorjmetrie test of (Lyon.s and Car- 
i'KNTF.ll,!, A., ii, 890. 


Pectin substance from colTee (Gr,i>TLM 
A.,i, 346. 

Pectins from the fruits of XfWif.vvr, 
stc'im, Sy'inphoricarpos 
Tamus c&tnmunis {Bridei) \ •• 
125. ’ 


a-PectoUnarin (Klobb), A., i, got 
A^s.pentadieue (Keif), A., i,’,S47 
eyeX^Pentadiene, i^-nitrosite and nitron 
chloride (Wielakd and SrEwui 
i, 519. ' ■" 

«-4:4':4":4”'-Pentamethoxy- a0. dibeaz 

oyldibenzyl (Irvixe and 
T., 1602; P., 192. 


6:2'-dicarboxylic acid illEfj/l 
TsCherxe, and Epstei.v), a,, i. ' 

3;4;4d5d6''Peutamethoxydipheiiyi-6'2' 

dicarboxylic acid, 2-liy<lrt>xv-, audi^- 
ketone (IIerzig and J’ou.iK), \ 'i" 


Pentametbylcarbonatobeuzoyloxybeiiz. 

oic acid (Fischer), A., i, 89.3, 
3:4:5:6:fi-PentamethylDoumarin, firing. 

tion of (Clayton), T., 2021. 
Pentamethyldihydrohasmateinol Ev- 
OELs, Perkix, and Rucinson') t 
1143. '' 


Pentamethyl tannin (Hekzig), A. i. 
: 186, 

; Pentane, expansion of commerciiil, at;,l 
the scale of the peutano thcniionjcki 
i (Hoffmaxx and Kutih:), A jj 
1 . 52 . 


See also i33-I)im<?thylprDjjanc, 
(U/c/('Peatane, bromo- (DEMjAxoFf) A. 
i, 85. '* ’ 

chloro- {ZF.i.iN.sKy), A,, i, 729. 
,sy^//-cPentane {riiijihrii/i^thyli'vc)^ trans- 
formationsand new nitrogenous (hrira- 
lives of (Demjanoef), A., i, 329. 
(V/c/oPentauecarboxylic acid and irii 
amide (Zelinsky), A., i, 729. 
Pentanedicarboxylic acids. .Stc ,v-v- 
Butylmalonie acid, Dietliylmalcnic 
acid, a-iletlivkd{i)ii‘ .acid, anti I’inidk 
acid. “ ’ 

l35-Pentaaediureide and its dinitiateiiu; 
Haan), A., i, 578. 

Pentane ^(855-tetracarboxylic acid and 
its ctlivl ester, .svnthcsis of (Simo.v- 
skn), f., 17S5. 

Peutametricarboxylic acid (Anueli and 
Marino), A,, i. 5)4. 

Pentane dSye- tricarboxylic acid and its 
etiiyl ester, and 7-cyaiio- of tlie ester. 

.<ynthesi.s nf ( U.uvoRTH and Peuki.v.', 

T.,579. 

Pentanetriol- See Ainylglycferol. 
ci/cA'Pentanone, cotidensatiou or, run 
bcnzaldehyde (Kaffe-MANn), A-i 
986. 
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(•(/^•/fPentanonecarboxylic acid, ethyl 
' ester, preparation of (BduVEAULT and 
Locquin'), a., i, 393. 

o^r/oPentanone -3 carboxylic acid, ethyl 
ester, and the action of magnesium 
methyl iodide on {Haworth and Per- 
kin), T., 591. 

rz/cVoPentanylcaTbinoI and its phenyl- 
ear hamate and corresponding aldehyde 
(Zemn.sky), a., i, 727. 

Pentapbenylhydrazine hydriodides and 
hytirohroniides (TjOckemanx and 

■Weinigeii), a., i, D16. 

egefoPentene ozonidc, conversion of, into 
the mono- and di-aldehydes of gluravic 
acid (Harries and Tank), A., i, 5l7. 

A^-cyc/oPentene methyl ketone and its 
semicurbazone { Harding, Haworth, 
and Perkin), T., 19(11. 

^^'Penteii'S-ol and its cliloridc (Reif), 
A., i, 847. 

A^ cycZoPenten-l-ol, acetate of (Mannicii 
and H.\ncf), A., i, 276. 

Pentosans, production and pliysioJogical 
role of, in plants (Calahresi), A., ii, 
217. 

Pentose osazone from inosine (Haiser 
and AVenzel), A,, i, 562. 

Pentoses, test for, with orcinol and 
hydrochloric acid (Pierakkts), A., 
ii, 903. 

estimation of, in urine (Jolles), A., 
ii, 235. 

Pentosuria, a case of clironic (Lu/zatto), 
A., ii, 1069. 

Pepsin, constituents of (Hugounenq, and 
Morel), A., i, 744, 
and chymosin (Gewin), A., i, 71 ; 
(Bang), a., i, 236. 

non-identity of, with rennin (Ham- 
marsten), a., i, 588. 
estimation of, by means of edestin 
(Fuld and Levison), A., ii, 76. 

Peptides. See Amino-acids, Dipeptides, 
and Polypeptides. 

Peptone, AVitte'a, hydrolysis of (Levene 
and VAS Slyke), A. , i, 932, 

Peptones, albumoses, and glycine, isola- 
tion of, from dilute aqueous solu- 
tions (SiEonuED), A., i, 234. 
from protein (Uogozinski), A., i, 487. 

Perearbonates (Wolffe.n stein and 
Peltnei!.), a., ii, 180, 183 ; (Merck), 
a., ii, 180. 

Perchlorates. See under Clilorine. 

Perhalogen salts, studies of the (Tink- 
EER), T., 1611 ; P. ,191. 

Perhydroxide bases and their salts, pre- 
paration of (Wolffenstein), a., ii, 

Perilla, oil of (Kawetaka), A., i, 851. 

Periodates. See under Iodine, 


Permanganate solutions. See under 
Manganese. 

Peroxydase, purification of (Bach and 
Tschehniack), a., i, 746. 
behaviour oT, towards light (Bach), 
A., i, 238 ; (Jamada and Jodl- 
eauer), A., i, 239. 

Peroxydases from beetroot (Ernest 
and Berger), A., i, 72. 
of animal tissues (Battelli and 
Stern), A., ii, 964. 
artificial (perox^/diastases), and the 
im{)ortantr61e of iron in their action 
(Wolff), A., i, 137, 490; ii, 573, 
1022-; (Wolff and be Stoeklin), 
A., i, 746. 

Perseulose, a new crystalline sugar with 
seven carbon atoms, and its osazone 
(Bertrand), A,, i, 715. 

Pera tan nates. See under Tin. 
Peraulphnric acid and^* Persnlphatcs. 
See under Sulphur. 

Petroleum, Koumanian, radioactivity of 
(Hurmuzescu), a,, ii, 453. 
new reaction of (MoLixARiand Fena- 
koli), a., i, 933. 

See also Naphtha and Oils, mineral. 
Phaeophytin and chlorophyllau (Tsvett), 
A., i, 668. 

Phaephorbia (Willstatter and Benz), 
A., i, 199. 

Phagocytosis, researches in (Ham- 
burger and Hekma), A., ii, 205, 

510. 

influence of hfemoglobin, &c., on 
(Hamburger and IIekma), A., ii, 

511. 

Pharmacological action of certain lact- 
ones and the corresponding hydr- 
oxy-acids (Marshall), A., ii, 1060. 
significance of twin ethyl groups 
(Frank el), A., ii, 1060. 

Phase rule. See under Kquilibrium. 
Phaseolunatase and its actions (Auld), 
T., 1253. 

Phellandrena from water fennel oil 
(Kondakoff), a,, i, 665. 
ct-Phellandrene, synthesis of (Wallagh 
and Hkyek), A., i, 425. 
Phenacylacetic acid, cyano-. See 
Benzoyl propionic acid, a-cyaho-. 
Phenacylacetoacetic acid, ethyl ester, 
action of hydrazine on (Paal and 
Kuhn), A., i, 57 ; (Bulow and 
Filchner), a., i, 578. 
Phenacylammonium salts, quaternary 
(Wedeki.nd), a., ii, 878. 
Phenacylbenzoylacetic acid, ethyl ester, 
action of hydrazine on (Paal and 
Kuh.n), a., i, 57. 

monohydrazone of (Paae and 
KOhn), a., i, 57. 
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Phenacyl-dialuric acid, -iwhydantoic 
acid, and -tartronuric acid and its 
salts {Kuhung), a., i, 571.^ 

Phenacylphenyldialkylammoninm salts 

(Wedekind), A., i, 878. 

Phenanthrafurazan, 2 : / -liibromo- 

(ScHMiDT and Mezger), A., i, 16.^ 
3-nitro- (ScHMiDT and Sole), A., i, 
996. , 

Phenanthraphenazine (Schmidt and 
Sole), A., i, 995. ^ t • f 

9;10-Ph.eiianth.raquinoUne, synthesis oi, 
and its salts (Herschmann), A., i, 


Phenanthraquinone, diiertiary- alcohols 
from (ZiNCKE and Tropp), A., i, 
786 . ^ ^ 
metallic luiloids (Meyer), A., J, 

Phenanthraquinone, 3-amino- and us 
oxime (SiCHMlDT and Soll), A., 

diazotisatioiiof (ScHMiDTand Soll), 


A.,i, 995. 

9-7.d7bromo- and its dioxime and its 
diacetyl derivative (Scum id r and 
Mezger), A., i, 16. 

3;4-rfihydroxy-. See Moipholqninone. 

3-nitro-, and its innnoimiiie, dioxime 
and its diucetyl derivative and di- 
methyl ether, and semicarbazone 
(Schmidt and Soll), A., i, 996. 

Phenanthrene and it.s hydro- derivatives, 
pharmacology of (Hildebrandt), 
A., ii, 876. 

oxidation of (Lam' and Perkin), T,, 


/••IT 

reduction of, in presence of nickel 
oxide (Ii'aheff, Jakowllvf, and 
R.\khtn), a., i, 330. 
stvphnate (Gtbso.n). T., 2099 ; P., 
241. - 

Phenanthrene, 9-anuiio-, lO-broino-, and 
lO-li'onio-9-nitro-, preparation of 
(Austin), T., 1762. 

3;9:10-/'rianiino-, and its liexa-aeetyl 
derivative, and cliloroauiinohydr- 
oxy-dcrivatives (Schmidt and 
Sole), A., i, 997. 

9-bromo-, picratc of (Schmidt and 
Mezger), A., i, 16. 

2:7-^i^tbromo- (Schmidt and Mezger), 
A., i, 16. 

Phenanthrene series (Schmidt and 
Mezger). A., i, 16; (Schmidt and 
Sole), A., i, 995, 996. . . 

Phenanthroanthraquinone, preparation 
of (Farbwkbkk vokm. Mkisteb, 
Lucius, i: Bkuning), A., i, 808. 

Phenanthxone, 9:9- and 10:10-dmhloro- 
S-nitro- (Schmidt and Sull), A., i, 


997 . 


Phenazine 2:7-hi8ar80uic acid and [u 
tetiasodium salt (Barrowclup 
Pyman, and Remfry), T., 19qo ’ 
Phenazines, hydroxy-, interaction of 
with sodium sulphide (FARmvF.PKP 
VOKM. Meister, Lucius, & BRtxiyj, 
A.,i, 219. ^ 

Phenenyltrihenzoic acid. See p.j :■ 

Tripheiiylhenzene-2';2'';2'"-tri(jaib. 

oxylic acid. 

2 ?-Phenetidinesulphonic acid, 2-cliloro. 
azo-deiivative of {Aktien-Gespi^’ 
SOHAFT FUR AnILIN-FaBUIK viIovV 
A., i, 1023. 

Phenetole, sulphination of (Smii.es and 
Le Rossignol), T., 756. 

Phenetole, and 2:3:4 h-f-nitro. 

and 2:4-rffnitro-3-hydroxY-(BLAXii!;'. 
ma), A., i, 157. 

3- and 4-nitTO-2-cyano- and 4:6.,?;. 
nitro-2-cyano- (Blank.sma}, A i 
978. 


3:4-dmiti“o-2-cyano- (Blanksma'i A. 
i, 271. ’ 

.S'- Phene tyl- A-methy 1 - 3 : 9 - r/ initrophen- 
azothionium hydroxide and salts 
(Smiles amjl Hilditch), T., 1,52. 
.S'-Phenetyl-3:9-dinitrQpheiiazotliioiiiiim 

hydroxide and salts (Smilks and Hil- 
ditch), T. , 149. 

*S'-Phenetylphenazothioniqjn hydroxide, 
a-3:9-dibitro- (Smiles andlliLBiTCH) 
T., 1694. 

-Phene tyl sulphinic acid, alkalnidal 
salts, and their rotatory power (Ha- 
ditch), T., 1621. 

;)-Phenetyl8ulphonic acid, alkalnidal 
salts, and their rotatoiv power (Hii- 
DircH), T., 1621. 

>S'-Phenetylthionine and its hydroxide 
and salts (Smiles and IIilditch), T,, 


1695. 

Phenetyl*. See also Ethoxybenzene- and 
Ethoxyphenyl-. 

Phenol, preparation of,fromcyclolicxani)l 
(Kotz and Gutz), A., i, 173. 
and cyelohexauol, mutual solubility or 
(Masc.v KELLI and Pestalozz.i), 
A., i, 527. 

freezing point surfaces of the system, 
chlorobenzene, miphthalene, aud, 
and the molecular association of 
(Hiuobe), A., ii, 928. 
freezing point curves of inixtincs o 
naphthalene and (\ amamoto), A., 

condensation of, with fatty aldehydes 
(Lunjak), A., i, 416. 
combination of, with beiml (u 
RIG and Keim), A., i, 44.. 
condensation of, with e|.ichloroI«Jn|' 
(Boyd and M able), J., 833, u. 
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Phenol derivatives containing a mobile 
nitro-group, syntheses with (Mel- 
DOLA and Hay), T., 1659 ; P., 197. 

bisazo-dyes from (Schultz and Ichen- 
haecser), a., i, 229. 

Phenol, jo-amino-, sulphurous acid com- 
pound of (Socii^/ri?; anokyme des 
Plaques et Papiers photogeaph- 
iQUKs, A. LumiEre et ses Fils), 
A.,i, 977. 

2:4;6■^^^aInino-, 2:4-A^-diacetyl deriva- 
tive of, and its sulphate (Cassella 
& Co.), A., i, 458. 

4:6-A^-diacetyl derivative of, and its 
diazo-compound (Cassella & 
Co.), A., i, 457. 

ifj'ibromo-, phenyl urethane of (Val- 
l^e), a., i, 976. 

2'broiuo-4:6-{7iniLro- aud 2:6-t7ibromo- 
4-nitro- (Zincke and Goleema^^n), 
A., i, 780. 

0 - and ;7-chloro-, and o- and ^-nitro-, 
compounds of, with phenylcarhimidc 
(Michael and Cobe), A., i, 949. 

7/1- and ^-chlorO', coumarins from 
(Clayton), T., 2021. 

2:4:6-irichloro-, and its transformation 
into chlorinated . benzoqninones ' 
(Linger), A., i, 385. 

4'Chloro-5-mtro-2-amino- and its 
diazo-oxide (Fareenfabrikex 
voRM. F. Bayer A Co.), A., i, 230. 

haloid derivatives, coloured and 
colourless silver salts of (Hantzsch 
and Scholtze), A., i, 17. 

2;4:6-^n'iodo-, preparation of (Car- 
rasco), A. , i, 336. 

2:4-dtnitro-, two chemically isomeric 
(v. Ostromisslensky), A.,i, 868. 

2:4:6-f.rmitro-. See Picric acid. 

6-nitro-2:4-dzamino-, 2:4-iV-diacetyl 
derivative of (Cassella & Co.), A., 
i, 458. 

2:3:5-^nnitro-4-amino-, A^-acetyl de- 
rivative of, interaction of, with 
amines (Meldola and Hay), 
T., 1659 ; P., 197. 
molecular compound of, with 
naphthol (SIeldqla and Hay), 
P., 210. 

thio-. See Phenyl mercaptan. 

See also Carbolic acid. 

Phenolic ethers, hydrolysis of (StoePv 
MER, F RIDER! CI, and Altgelt), 
A., i, 190. 

sulphinatioii of, and the influence of 
substituents on (Smiles and Le 
Rossignol), T., 745 ; P., 61. 

containing the i^-allyl side- chain, 
•OMetCHa, preparation, properties, 
and nomenclature of (BfiHAL and 
Tiffeneau), a., i, 261, 630. 


Phenolic ethers containing the propenyl 
(isoa//j/^) group, synthesis of (B£hal 
and Tiffrneau), A., i, 260. 

Phenols and their derivatives, action of 
ammonia bn (Korczyi^^ski), A., i, 
977. ^ 

containing the propenyl group, syn- 
thesis of (B£ual and Tiffeneau), 
A., i, 260. 

and acids, comparative experiments 
on the basicity and strength of 
(Thiel and Romer), A., i, 787. 
acetylation of (Smith and Orton), 
T., 1247. 

action of bromine and chlorine on 
{ZiNCKE and Goldkmann), A., i, 
780 ; (ZiYCKE and Birschel), A., 
i, 781. 

reaction of, with diazouium salts 
(Orton and Evkratt), T., 1010 ; 
P., 118. 

action of iodine on (Gardner and 
Hodgson), P., 273. 
reaction of, with phosphorus peiita- 
chloridc (Autenrieth and Geyer), 
A., i, 156. 

reaction of, with sodium hypobromite 
(Dehn and Scott), A., i, 780. 
comparative study of, as agents in 
parthenogenesis (Delage and de 
Beauchamp), A., ii, 51. 
alkali-insoluble (Turkey and Kifpek), 
A., i, 460. 

azo-derivatives of (Grandmoucin and 
Freimann), a., i, 1023. 
the iodine value of (Wake and Ingle), 
A., i, 416. 

colour reactions of, with organic acids 
(Fenton and Barr), A., ii, 438, 
Messinger and Yortmann’s method of 
estimating (Bougault), A., ii, 738. 

Phenols, ;p-aniiiio-, maleic and fnmaric 
derivatives of (PiUTTi), A., i, 783. 
bromo- and chloro-, behaviour of, with 
potassium hydroxide, zinc bromide 
and chloride, sulphuric acid, potass- 
ium carbonate, and potassium acetate 
(Tymstra), a., i, 262.- 
See also Polyphenols. 

Phenolbetaines fi'ompapaverine(DECKER, 
Dunant and Girard), A., i, 204. 

Pheaolcarboxylic acid, strength of the 
second stage of the dissociation of 
(Ley and Erler), A., i, 177 ; (Ober- 
miller), a,, i, 634 ; (Thjel), A., i, 
791. 

Phenolcarboxylic acids, azo- derivatives 
of (Grandmougin and Freimann), 
A., i, 1023. 

raethyl-carbonato-derivatlves of, and 
their use for synthetical operations 
(Fischer), A., i, 892. 
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Phenolphthalein, chango of colour of 
(WEGSCHEIDERandSoHTJGOWlTSCH), 
A., il, 806. 

dissociation of (Hildebrand), A., ii, 
646. 

purgative action, of, and of its disodium 
derivative (Fleig), A., ii, 313. 
use of, in the titration of acids in 
presence of sulphurous acid (Pozzr- 
Escot), a., ii, 628. 

sodium and potassium salts (Meyer 
and Marx), A., i, 652. 
Phenolsnlphonic acid and its salts, 
estimation of (HiiBENEu), A., ii, 
641. 

PhenolBulphonic acid, ^)-amino- (Brun- 
ner and VriLLEUMiER), A., i, 
879. 

Phenol-;?- snlphonic acid and its benzyl 
ether (Schultz an3 Jchen h akuser), 
A., i, 230. 

2-Bmino-, arylsulphonates of (Cassella 
fcCo.), A., i, 785. 

2:6-<fibromQ-, methyl and ethyl o.sters 
and sulpliauilide of (Zincke and 
Brune), a., i, 336. 
2-ehloro-3-nitro-6-Aniinn-, preparation 
of (Farbwerke vorm. M faster, • 
Lucius, & Bruning), A., i, 78.t | 

5-nitro-2-amiuo-, preparation and ' 
diazo-derivative of (Faudwerke | 
VORM. Meister, Lueu s, & Brun- ; 
ing), a., i, 157. ; 

PbenoI-6-8alphonic acid, 2-aiiuno-, and i 
its diazo-derivative, preparation of ; 
(Cassella & Co.), A., i, 7S5. i 

4-chloro-2-anniiO', and its diazo- [ 

derivative tPARRENFARRlKEN VORM. i 

F. Bayer k Co. b A. . i, 629. 
Phenolsulphonic acids, conditions of 
formation of (Obermjllek\ A., i, 
260. 

acidity of the different (Lfa' and 
Erler), a., i, 177 ; (Obehmuj.ek), 
A., i, 634, 

strength of the second stage of the 
dissociation of(TniE[.), A., i, 791. 
action of phos[ihorus chlorides on 
(Anschutz), A , ii, S3. 
PheaoUulphonic acids, o- and copper 
salts, and the action of ammonia and 
pyridine on (Ley and EIri.kk), A., i, 
177. 

Phenol -4-8alphonic acids, 3-inti'o.6- 
aniino-, preparaliou of (FAi;iiWKRKE 
VORM. Meister, Lucius, BhIning), 
A., i, 785. 

l:2-Phenonaphthacar1]azole-.Vsnlphonic 
acid and its barium and .sodium suits 
(Bucherer and Seydk), A., i, 4.55. 
Phenophenanthracridine, preparation of 
(Austin), T , 1705 j V., 200. 


Phenorosamiue, diacetyl 
chloride of ( Kehrmann and Drxv'''’' ■’ 
A., i, 1002. 

Phenozazine derivatives, proiiiv'*' 
(Aktien-Gesellschaft Tin 
Fabrikation), A., i, loio. ' ' 
Phenoxide, ammonium 
259, '■ t 

Phenoxide, 2:4:6-^niodo-, bavj;> v,; 

salts (Carrasco), A., i, 33, y'' 
Phenoxides, alkali, action r,f .n. 
methyl ether on (Reychipio 
158. " ‘t, L 


^ j. aini ■ 

oxime, and phenylhydmzone, sviittH 
of (Gattermann), A., i, 3 : 3 . ‘ ^ 

Phenoxydi'chloropropane ’ (Bovn 
Marle), T., 841 ; P., 92 , 

Phenoxydipheuetylsnlphoninin 

(Barnett and Smiles), P.^ 123 

Phenoxydiphenylanlphonlum^ 

(Barnett and Smii.es), p p)j 

4-Phenoxy-3-methyltritanic'’acid 

Its anliydnde (v. Liruk,^ 

541. •’ ■ 


anj 


ai!«l 


a-Phenoxypropane, 7-chloro-y3 In.hmv. 
(liscHEU and Kramej:':, a., ' 

3 ■Phenoxy-^-2:5-quinoylt',o'butyric acid 

a-4:2 :5 -^dmliydroxy., of 

(Engels, Perkin, .and liuiuxsov) 
1., 1155. " 

5-Phenoxy-7-valerolactone and it; a 
carboxylic acid and tlicir 
derivatives (Fischer and Kr.ujkhI 
A., i, 858, “ “ ’ 

5 Phenoxy-7-valerolactone, hromo-a. 

amino*, and its hydrulnoniide. 
hydroLdiloride (Fiscin-u and KKhin' 
A., i, 858. 

Phenyl, transpn<,itiou of, in aromalic 
iodoliydiina (Tiefeneau), A., i, 165, 
166; (TiFFENEAuaudDAroELi, 4 i’ 
972. 

Phenyl arsenite (Lanc, Mackey, anl 
Goutnzr), T., 1369 ; 150, 

benzyl sulphide (Fromm ami Puje- 
siCKF.), A., i, 968, ■» 

ethyl tdher. See Phenetolp.. 
glycide ether and its reiidioiis [Boyii 
and Maule), T., 840 ; P, 92. 
mercaptan, action of aluinitiiiiiii 

chloride on (I)euss\ A., i. ilSO. 
;Miitro-, derivarive.s of (Fiio.'iM aiid 
WllTMANN), A., i, 631. 
methyl ether. See Ani.sole. 
sulpliide, 4:6;4':6'-Wof-biO!Tio- and 
•chloro-2:2'-(/dutro' (Bunk>m.4), 
A., I, 147. 

Phenylacetamide, 0 * and odironm- 
(SteinkoI’F and 11 knei>ek;, A., i, 


981. 

o-nitro- (PvI'Rssert), .4., i, 
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phenylacet-anilide, * 0 -, and -p- 

toluidides and -phenylbydr azide, «- 
cyaiio- (Hessler), A., i, 183. 
phenylaceticacid, brucine and cinchonine 
salts, and their optical activity 
(Hilditch), T., 1390. 

Phenylacetic acid, amino-, resolution of, 
into optically active constituents 
and its formyl derivatives 
(Fischer and Weighhold), A., i, 
419. 

a-amino-, optical resolution of (Ehrlich 
and Wendel), A., i, 269 ; (Betti 
and Mayer), A., i, 639. 

Z-a-araino-, and its hydrochloride, 
phenylcarbiniide, phenylhydantoin 
and Z-diphenylhydantoiii (Ehrlich 
and Wenhel), A., i, 269. 
Fhenylacetonazine, isonitroso- (PoLfzio 
and Giovetti), A., i, 834. 
a-Phenylacetone, a-amino-, and its salts 
(Gacuiel and Lteck), A., i, 466. 
Phenylacetonitrile {benzyl cyanide), 
sodium, action of, on ethyl cinnamate 
(Avery and McDot.e), A., i, 343. 
Phenyl-i?-acetylaminotolyliodonium 
hydroxide and salts (Willgeuodt and 
Gartner), A., i, 877. 

Phenylalanine, 3:5-^Z7bromo-, and its 
ethyl ester and salts {’Wheeler and 
Clatp), a., i, 897, 

^-iodo-, and its derivatives (’Wheeler 
and Clatp), A., i, 981. 

Phenyl ally I thiocarbamide, reactions of, 
with acyl chlorides (Dixon and 
Taylor), T., 24. 

Phenylamino-. See Anilino-, 

Phenyl -p-aminobeuzeneazo-j3-naphthol 
and its 2- and A- mono-, 2:4-di-, and 
2:4:6-tri-iiitro-dei’ivatives (Morgan 
and Mick let II wait), T. , 609 ; [\ , 
48. 

Phenyl-??- aminobenzenediazonium 

chloride, 2:4-rf('nitro- (Morgan and 
Micki.eth\vait), T., 610. 
Phenylaminodimethylcarhinol and its 
^ •dibenzoyl derivative (Riedel), A., i, 
i 769. 

;fi-Phenyl-l' 0 -, -in-, and -p-amino- and 
'nitro-phenyl-2-methylpyrrole-3-carh- 
j oxylic acids, ethyl esters (Boksghe 
; and Titsingh), A., i, 104. 

1 -Phenyl 5 - aminopheny laminotriazole , 

i 3-thio-, and^its diacetyl and dibenzyl- 
\ idene derivatives (Fromm: and 
I Baijmhaueu), a., i, 702. 
b-Phenyl-& anisylethylthiocarbamide 

[ (Bdsch and Leefhelm), A., i, 153. 
|0-Phenyl-^-o-anisylhydracrylic acid and 
• its ethyl ester and barium salt 
(Stoermer and Friderici), A., i, 


Phenylani 8 ylidene-??'phenylenediainine 

and its hydrochlorides (MooRE and 
’N'V'ood bridge), A,, i, 686. 

Phenylanisyliodo ethylene (Stoermer 
and Friderici), A., i, 179. 

^-Ph 0 nyl-/ 8 -anisylpropionic acid 

(Stoermer and Friderici), A., i, 179. 

Phenylarsinic acid [phcnylarsonic acid] 
and _p-chloro- and p-hydroxy- 
{ Berth El ai), A., i, 591. 

^)-amino- (arsaniHc acid), preparation 
of derivatives of (Kuratorium 
PER Georg and Franziska 
Steyerschen Studienstift- 
UNG), A., i, .591, 747. 
homolo^e.s and derivatives of 
(Benda and Kahn), A., i, 591. 
sodium salt. See Atoxyl under 
Arsenic. 

amino-, an i.someric (Bertheiai), A., i, 
590. 

jo -h ydroxy - ( B A R nowcLiFF, P y ai a n , 
and Remfry), T,, 1895. 
j3-iodo-, biochemical investigations of 
(Bluaienthal and Herschmann), 
A,, ii, 878. 

2-Phenylaziminobenzene, 4'-hydroxy- 
(Ullmann and Fckin), A., i, 298. 

Phenylazoacetoacetic acid, ethyl ester, 
benzoylliydrazone of, and the action 
of alkali on (Bulow and Sghaur), A., 
i, 705. 

7 -Phenylazoglutacome acid, ethyl ester, 
phenylliydrazone of (Henrich and 
Thoma.s), a., i, 114. 

Phenylazo-. See also Benzeneazo-. 

1- Phenyi- 5 -henz 6 neazo- 6 -pyrida 20 tte- 3 - 
carbozylic acid, ethyl ester (Henrich 
and Thomas), A., i, 114. 

2- Phenylhenzopyranoi{l:4), 7-hydroxy-, 
auhydroliydiochloride and platini- 

, chloride of (Perkin and Robinson), 
T., 1098. 

2-Phenylbenzotriazine, imino-m-eyano- 
amino-, and its hydrochloride (Pier- 
ron), A., i, 92.5. 

2-Phenyl- 1:2; 3-ben zotriaz ole, 5-amino-, 
change of the colour of fluorescence of, 
with the solvent (Ley and v. Engel- 
hardt), A., ii, 746. 

Phenyl ec-benaoylpheuyl-a-phenyl-?i- 
propyl ketone (Kohler), A., i, 
777. , 

Phenylbenzylbenzylidenehydrazine 
(Michaelis), a,, i, 471 ; (Gold- 
schmiedt), a,, i, 572. 

Phenylb e nzy lethylpropyl sil icane, sul- 
phonation of (Marsden and Kipping), 
T., 203; R, 12. 

A-Phenylbenzylhydrazine and its hydro- 
chloride (PONZIO and "VALENTEf, A. 
i, 458. 



1400 


INDEX OF SUBJECTS. 


jS-Phenyl’benzylhydrazin.e, and its salts, 
and acyl derivatives and their 
nitrnso- derivatives (Schlenk), A., i, 

737. ^ 

rtS'Phenylbenzylhydraziie, action of, on 
carbamide (Milratii), A., i, 581. 
diacetyl derivative {Miluath), A,, i, 
lOU. 

j^-Phenylbenzylideneamino - a- alkyl- 
cinnamic acids, esters, and their 
liq^uid crystals (Vorlander and 
Kasten), a., i, 641. 

Pbenylbenzylidenemethylthiosemicarb- 
azide (Michaelis and Hadanck), 

A., i, 1020. 

, i.phettyl-4-beJizylidene-A^-c2/c7openten- 
3 -otte and its 4-o-hydroxy- and -di- 
inethylamino-derivatives (Bo use he 

and Menz), A., i, 148. 

Phenylbenzylidene-p-phenylenediamine, 

hydrochlorides of (SIoore and Wood- 
huidge), A., i, 6S6. 

Phenylbenzylmethylallylammonium 

salts, ^-bromo-, optical activity of 
( E^’ E ratt), T. , 1236 ;!’., 1 4 S . 

Phenylbenzylmethylamine, ^^-bromo- 
(Everatt), T. , 1236. 
Phenylbenzylmethyl - ?^-butylammonlnm 

salts, ju-bromo-, optical activity of 
(Everatt), T., 1233 ; P., 148. 

Z-Pbenylbenzylmethylpropylammonium 

chloride (K. and 0. Wedekind and 
Paschke), a., i, 335. 
Phenylbenzylsemicarbazide and its 
diacetyl derivative (Milr.ath), A., i, 
581. 

o^- Phenylbenzylsemicarbazide and its 
diacetyl derivative (Michaei.is), A., 
i. 471 ; (Mirr.vth), A., i, 681. 
a-Phenyl-jS-benzylauccinic acid and its 
.silver salt (Avery and Ur.soN), A., i, 
343. • 

Phenylbenzylsnlphone, ^-nitro- (Fromm 
and Wittm.^nn), A., i, 632. 

s-Phenyh^ibromo-o-hydxoxybenzylbydr- 

azine and its acetyl and lienzoyl deri- 
vatives (At ' wkrs and Dannehl), A., 
i, 459. 

a-Phenylbntane, 7 - ami no-, and its 

additive salts and benzoyl derivative 
(SciilenkI, a., i, 738.* 

-Phenyl -iS-butanone, amino*, and its j 
^ semicarbazone, and ^j-nitro-, semi* i 
cArbazone of (Mkcii), A., i, 66.5. | 

o*nitro-, oxime and semicarbazone of 

(Mech), a., i, 665. I 

r-Phenylr^iobntyl alcohol and its acetate 
and phctiylcarbamate (Gei:rret), A., 
i, 163, 636. 

J Phenyl-3- R-butylhydracryUc acid 

(SOHROETEK and bUCHHOLZ), A., i, 
170. 


jS-Phenyl-'Ji-butyiic acid, synthr,:^ . 
and its amide and aniHde'^/pYi u. 

A., 1 , 795 . 

7 -Phenylhntyric acid, a-evam)-,.] 
oxy-, and its lactone (bui-r. . 
A.,i, 422. '-i' U . 

^-iinino-a-cyano-, and its ethvl ^ 
(Best and Thorpe), P., o?;;) ' ^ 

;S-iodo- 7 -hydroxy-, and Aiodo.n..,;. 
hydroxy-, lactone.s of (fiori 1 /, ' 
A., i, 538. 

Phenylbutyric acids, a-, auj . 

synthesis of (Kykman), A.,'i 
Phenylcarbamic acid, cauiuiV 
(Erdmann and vak ntP, 

A., ii, 588. 

Phenylcarbamic acid, o-elilororiln-iivl 
ester (Michael and CoiiB), A., V 
Phenylcarbamide, amino- ' 

cm'bazide), reactions of (Hoiiy'T 
i, 473. ' 

and ^j-cyanoamino- (Pieiu;o\'| 
i, 925. 

Phenylcarbimide, reactions of ( V ai j it'- 
A., i, 976. 

formation of carboilipbonyUiniile li.v.i 
(Stulle), A., i, 415. 
as reagent for deteiminini/ the consti. 
tntion ol meroti’ujuc coiiipiiiini^ 
(Michael and Coim), A., i, '( 47 . 
S'Phenylcarbostyril (Hupah-io’ i \ 
288. 

2- Pbenylis(:)carbo8tyril-4:-carhoxylic 

acid, and its ethyl ester (Dilckm.A'n 
and Mklsf.r), A., i, 895. 
Phenylcarbylamine from nitrolvinene* 
and from pyrogallol (Biua'xek [iui 
VriLLEi'.MiKR), A., i, 878. 
r-Phenylchloroacetic acid, resolution 
(.McKenzie and CLoenn), T., {iii; 
P., 91. 

/'Phenylchloroacetic ncid, displacement 
of halogen in, by hyilroxy- and 
metlioxy-groups (McKrnzik and 
(Clol-gh), t., 811 ; P., ;n. 
Pbenylchloroi>ipropyl alcohol and h 
acyl derivatives (Fotkneai' ai?] 
Tiffeneau), a., i, 163. 

3- Phenylciiichonic acid and its derivs- 
tivfc.s (UuiiNEiO, A., i, 2S8. 

3-Phenylcinnamic acid 

aiTid'ic and) and its salts (Rite and 
Br.solt), a., i, 23. 

Phenylcinnamylene-i^-phenylenediamine 

and its hydrocldoride.s (MuoitE and 

Woodbrukje), a., i, 6Sii. 

a-Phenylcinaamylideneacetic 

methyl ester, reaction of, with organic 
magne.siuin compounds (ReimeIi am 
Reynolds), A., i, 9S8. 
/S-Phenylcoumarin (Stoeemo 

■ Frii)KKI<.t), a., i, ISO. 
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Phenyl w(>crotonic acid, volumetric esti- j 
matioB of (Bougault), A*., i, 983. 
Phenyl wocrotophenone and. its oxime 
and (?-l)euzoyl derivative (Wikland 
and StENZL), a., i, 35. 
Phenylcyanamide, ^J-iodo-, and the 
carbamide (Pjeeron), A., i, 925. 
-Phenyldiacetonitrile and ita phenyl - 
hydrazine derivative, and m- and p- 
chloro- and p- hydroxy-derivatives (v. 
Meyer and Schumacher), A., i, 909. 
9-PhenyldibBnzopyronium and its deri- 
vatives {Decker and Felser), A., i, 
1003. 

Phenyldibenzylazonium bromide (PoK- 
zio and Valente), A., i, 458. 

1 Phenyl-2:4-dibeiizylidenecyc?opentaii-^ 
3-one (Bokscke and Menz), A., i, 
149. 

jS-Phenyldihydrocampholenic acid, syn- 
thesis of (Etkman), A., i, 23. 
Phenyldihydrowolauronolic acid, syn«- 
thesis of (Eykman), A., i, 23. 

2 ■ Pheuyldihydronaphthatrlazlne, 

imino-, hydrochloride of (Pierroh), 
A., i, 926. 

Fhenyldimethyl-fi-batylammonium 

iodide, p-bromo- (Everatt), T, , 1233. 
Phenyldimethylcarbinol, amino- (Pie- 
del), A., i, 251. 

PhenyldimethylcyanomethylammoniunL 

iodide (v, Braun), A,, i, 628. 
r4- Phenyl- 1: l-dimethylc?yc/ohexane -2:6- 
; dlone and its dioxinie and diphenyl- 
, hydrazone, and its 3:5-dicarboxyIic 
acid, ethyl ester, and its reactions 
(Dieckmann and Kron), A., i, 388. 

3- Phenyl- 5:5- dlmethylhydantoin 
i (Bailey and Randolph), A., i, 742. 

I and 1 -amino-, and its henzylidene 
I derivative (Railf.y and Brooks), 

I A., i, 842.' 

11- Phenyl-2 :3 - dimethyl-5 -pyrazolone . 

I See Antipyriiie. 

|l-Phenyl-3:5-diniethyl-3-thiopyrazolon6, 

I ju-bromo- (Michaelis and Stiegler), 

I •a., i, 212. 

h-Phenyldiphenylhydrazine, transform a- 
f tioii of (Dz[urzynski), A., i, 696. 
io-Phenyleneaceticpropionic acid (Moore 
; and Thorpe), T., 182 ; P., 13. 
PhenylenebisdiacBtonitrileB, o~, and 
' yu- (V. Meyer and Schumacher), A., 
i i, 910. 

jo-Phenylenediacetic acid and its amide 
I and nitrile, preparation ‘ of (Moore 
; and Thorpe), T., 175. 

3Ph.enylene-l: 3-diamine, 2:4-rfmitro- 

I- (Korner and Contardi), A., i, 524. 
|j-Phenylenediamine, condensation of, 
with aldehydes and ketones (Rotiien* 
fussek), a., i, 52. 


j^-Phenylenediamine, sulphurons acid 
compound of (Soci^tA ANONYME 
DEs Plaques et Papieks photo- 

GRAPHIQUES, A. LUMltlRK ET SE8 

Fils), A., i; 977. / 

nitrates (Schall), A., i, 289. 
l:2-Pheiiylenediazo-oxide, 4-chloro-5- 
niti-o- (Farbenfabriken vobm. F. 
Bayer & Co.), A., i, 230. 
wi-Phenylenedicyanamide (Pierron;, 
A., i, 925. 

m-Fhenylenedimethyldiamine. See 1:3- 
D im ethylamino benzene. 

0- Phenyleneguanidine and ita benz- 
oyl derivative f Pierron), A., i, 926. 

Fhenylenecxamide (Motylow.ski), A., 
i, 371 ; (Hinsberg), A., i, 694, 
^Tt-Phenylenetetramethyldiamine, new 
derivatives of (Sachs and Appen- 
zelleb), a., i, 227. 

Phenylethenylamino-oxime, hydroxy- 
(Conduch^), a., i, 155. 
Phettylethylammoacetonitrile,ji3-bromo-, 
and its platinichloride and methiodide 
(v. Braun), A., i, 626. 
Phenylethylene amyliodohydrin, ethyl- 
iodohydrin, glycol a-raethyl and 
- w-ethyl ethers of, iodohydrin, and 
methyl iodohy dr in (Tiffeneau), A., i, 
19. 

1- Phenyl -3-ethyIc^c^ohexadiene (Blaise 
and Maire), A., i, 391. 

4- Phenyl- 1- ethylc2/cZohexBne-2 :6-dione- 
3:5-dicarlKixylic acid, ethyl ester 
(Dieckmann and Kron), A., i. 
389. 

Phenylethylidenephosphamic chloride, 
a-chloro-j3-bromo- (Steinkopf and 
Benedek), a., i, 963, 
fl-Phenylethyl -methyl- and -ethyl- 
amines, and their hydrochlorides 
(Busch and Leefhelm), A., i, 
153. 

5- Phenyl-l-ethylc^c/o-pentadiene and 
-pentane (Boksche and Menz), A., i, 
149. 

Phenylethylpiperidinium bromide (v. 
Bp.aun), a., i, 678. 

l-Phenyl-3-ethylpyrazoline (Maire), A., 
i, 291. 

Phenylethylrf?'thiobiaret (Fromm and 
Baumhaueu), a,, i, 702. 

Fhenylethylthiaiet, action of aromatic 
amines and hydrazines on (Fromm and 
Baumhauer), a., i, 702. 
PhenylflnoTone and amino-, A^-aeetyl 
derivative of, and hydroxy- (Kehr- 
MANN and Dengler), A., i, 1002, 
Fhenylfnrazan, hydroxy- (Wi eland and 
Semper), A., i, 109. 

Phenylglycine and j^-hydroxy- (Hins- 
RERo), A., i, 453. 



1402 


INDEX OF SUBJECTS. 


Phenylglycine, ethyl ester, preparation I 
of (Geok&es Imbekt & Consortium | 

KUR EiiEKTBOCHEMISCHE INDUSTRIE), : 

A., i, 626. 

Phenylglyciae, bromo- and chloro-com- 
pounds, anU their derivatives 
(Schwalbe, Schulz, and Jochheim), 
A., i, 974. 

m- and^-nitro-, and their m- and p- 
uitroanilides {Borsche and Tit* 

SINGH), A., i, 104.^ 

Phenylglycine anhydride (Leuchs and 
Geiger), A., i, 54L 

Phenylglycollio acid, glucinnni salt 
(Glasmann and Novicky), A., i, 
121 . 

;3-PhenylglycylglyoyIglycine-i\^ carb- _ 
ozylic acid and its lactone, and thep 
esters {Leuchs and La Forge), A. , i, 
724. 

Phenygly oxime, 3:4-(iihydroxy-, pre- 
paration of (Chemische Faerik auf 
Aktien vorm. E. Schering), a., i, 
657. 

Phenyl group, Tiffeueau's wandering of 
the (Hoering), A., i, 497, 895.^ 

Phenylg uanido -p- tolyl •4' -benzy Ithio - 
carbamide (Fromm and Weller), A., 
i, 701. 

Phenylg uanido-jff-tolylthiocarbamide 

and its acetyl derivative and its 
anhydro-compouud, and amino- 
( Fromm and Weller), A., i, 701. 

S-Phenylhexahydroanthracene (God- 
chot), a., i, 16. 

1 - Phenylcyrfohexane - 3 :4-pyra2 olone - 5- 
acetic acid, methyl ester (Meekwein), 
A., i, 546. 

l-Phenylci/ciohexan-S-one-S-acstic acid 
and its methyl ester, salts, and phenyl- 
hydrazone (Meerwein), A., i, 546. 

1 -Phenylcyr/ohexan - 3-one -4- car boxy lie * 
6-acetic acid, methyl eater and its 
phenylhydrazone (Meerwein), A., i, 
646. 

e- Phenyl -A*-bexenoic acid, ^-iodo-y- 
hydroxy- and jS-iodo-ay-ctihydroiy-, 
lactones of (Bougault), A., i, 538. 

Phenylhexoie acids, )8- and y-, synthesis 
of (Eykman), a., i, 23. 

l-Pheny 1- 3 -cycfohexy 1 -5-pyraioloiie 
(Wahl and Meyer), A., i, 891. 

Phenylhydrazine, ^ melting point of 
(Fischer), A., i, 105. 
oxidation of, by Caro’s acid (Cain), 
P*>76. , 

action of, on dibromopyrotartanc acid 
(Fichter, Gdooenheim, and 
Brasch), a, i, ;105. 
action of halogens and hydrogen 
haloids on (Locke mann and Weini- 
gek), A., i, 916. 


Phenylhydrazine, reaction.s of 
metallic cyanides and saltsfs’r , 
ERS), R. 179. ' 

action of nitrous esters on, in .ii,., 
solution (StollA), a. ;* 
(Thiele), A., i, 927. ^ > 

picrate (Vignon and Evieuy^ a 
665. - 


Phenylhydiazine, nitro derivatives cr 
densatiou of. with (luinonts a,?. 


p-nitro-, use of, in' the identificatin) 
of aliphatic aldehydes and ull 
(Dakin), A., ii, 234, 

2;4.<i<nitro-, aqtion „f . 

hydrate on (Ourtius and M.ukp 
A., i, 53. 


2 * Phenylhydrazin odiethy Ibarbitaric 

acid. See Diethylmaloiiylpiie,^^,] 
arainoguanidine. 

5-Phenylhydrazino-l-pheiiyItriazoie 3 . 

thiol- (Fromm and 
i, 702. 

P henylhydrazoneme soxaly Ibiaby dr- 
azonelwnzeneazoacetoaeetic acidji^thvl 
ester (Bulow), A., i, 254. 
Phenylhydrazones, reduction of, in alkal- 
ine solution (Schlenk), A., i, 737 , 
Phenylhydrotiglic acid, syntliesis of 
(Eykman), A., i, 795. 
2-Phenylimmodiethylbarbituric acid. 

See Diethyl mulonylpheiiylgiianidiuu, 
Phenyliminoketo. See Kelopheuylimiuo-. 
Phenylimiuoquinoue. See llenzoquia- 
oneanil. 

Phenylittdoxazen, crystallography af 
(Jaeger), A. , i, 988” 
Phenylindoxazen, 5-nitro- (Willceeout 
and Gartner), A., i, 877. 
Fhenylmalononitrile and its reactions 
(Hessler), A., i, 182. 
a-Phenylmeconine (Mermod and 
StMONis), A., i, 343. 
Phenylmethanebisnitrophenylaulphone, 
niti'o- (Fromm and Wittmann), A., i, 
632. 


6- Pheayl-4-p-me thoxypheny 1- tolyl- 
pyridine, 3-cyaiio- (v. Mklek sad 
Irmschkr), a., i, 912. 
^-Phenyl-a-methyUcryUc acid, o-hydr- 
oxy-, ethyl ester (Stuehmer and 

FrioericOi a, i, 181. 

Phenylmethyisminoacetonitrile, F 
bromo- (v. Braun), A., i, 


28. 

do- (v. Braun), A., i, 623. 

rlmethylaminocarb inol , (h hydrosT- 

.RBWERKE VORM. MkISTER. 

:ius, & BRiiNiNo), A., i, . 

^ImethyU’soamylcarbinol, synthesis 

ScHOKiGiN), A,, i, 867. 
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1 Phenyl 2-metliyll)€nzimmazoIe, 4:7- 
(/iiiitro- 6 -hydroxy-, and its acetyl de- 
rivative and methyl ether, and its 
W-, and jtJ-chloro-, and i:?-nitro- deriva- 
tives, and salts of the ^-nitro-com- 
pouiid (MELripLA and Hay), T., 
1671. 

I Fhenyl-S-methylhenzotriazole 
(Hoksche, Witte, and Bothe), A.', i, 
367. 

Phenylmethyl-w-butylallylammoninm 
salts and^-bromo-, optical activity of 
(EvEEArr), T., 1227 ; R, 148. 
c-Phenyl-a-methylbutyric acid, syn- 
thesis of (Eykman), a., i, 795. 
a-Phenyl-B-methylbatyric acid, synthesis 
of, and its amide and anilide (Eyk- 
man), A., i, 795. 

/3-Phenyl-o-methylcoTiinarin (Stokrmee 
and Feidekici), A., i, 181. 

P h eny lmethylcyanolnethylethyIamInoll' 
ium iodide (v, Beaun), A., i, 
628. 

6-PhenyI-S-jnethyl'4:5-dihydropyrid' 
azine-4' carboxylic acid, ethyl ester 
(Bi'jLow and Filchner), A., i, 
579. 

6-PhenyI-4-j9'methylenedioxypheiiyl-2- 
methylpyridine, 3-cyano- (v. Meyer 
and Irmschee), A., i, 911. 
B-Phenyl-4-methylenedioxyphenyl-2-jp- 
tolylpyridine, 3-cyano- (v. Meyer 
and Iemscher), A., i, 912. 
Phenylmethyl-ethyl-, -n- and -uo- 
: propyl-, -zsobatyl-, and -iwamyl-allyl- 
; ammonium salts, p-bromo-, effect of 
} constitution on the rotatory power of 
i (Jones and Hill), T., 295 ; P., 28. 
Phenylmethylethylmethane, di-p-hyc] r- 
I oxy-, and its diacyl derivatives, and the 
f action of bromine on (ZiNCKE and 
: Goldemann), A., i, 780. 
Phenylmethylglyoxime, 4:4-dt'hydroxy-, 

; preparation of (Chemischk Faerik 
? AUF Aktien voem. E. Schertng) A 
i, 657. 

Plienylmethylmalononitrile (Hessler). 
A.,i, 182. 

l-Phenyl-3-methyl-4-methylnrethano-5- 

pyrazolone and its methyl narbonate 
and -5-pyrazolonyl acetic acid, methyl 
ester (Farbwerke vorm. Meister, 
Lucius, & Bruning), A., i, 472. 
LPhenyl-l-methylcyc^opentadiene ( Bor- 

SCHE and Menz), A., i, 149. 

i-Phenyl-y-methylpeatane. See Hexyl- 
benzene, active. 

l-Phenyl-l-methylcyc/opentan© (Bor- 
scHE and Menz), A., i, 149; (Girs- 
TAVSON), A., i, 328. 

Phenylmethylpiperidinium bromide fv 
Braun), A., i, 678. 


1-Phenyl- 5-methylpyra2ole, 3-chloro->?i- 
amino-, 3-chloro-p-bromo-, and 3- 
chloro-m-nitro-, and their derivatives 
(Michaeus and, Stibgler), A., i, 
211 . 

l-Fhenyl-3-methylpyrazole- 5- oxyaoetio 
acid, 4-ammo-, eao-anhydride of, and 
its A7-methyl derivative (Farbwerke 
VORM. Meister, Lucius, A Bruning), 
A., i, 472. 

1 -Phenyl . 3- niethylpyrazole-5-salphonic 

acid and its salts, amide, anilide, and 
chloride, and 4-bTOmo- (Miohaelis and 
Pander), A., i, 689. 

1-Phenyl- S-methylpyrazoUne (Mai re), 
A., i, 291. 

l-Phenyl-3-methylpyraaolone, 5-thio-, 

and its derivatives (Michaelis and 
Pander), A., i, 689. 

1- Phenyl- S-methy 1-3-pyrazolone, p- 

bromo-, and its diazo-chloride and 4- 
amino-, 4-bronio-, 4-chtoro-, 4-iodo-, 
4-nitro-, and 4-nitroso-derivatives 
and their derivatives (Michaelis 
and Stiegler), A., i, 210. 
m-nitro-, and its 4-bromo-, 4-chloro-, 
and 4-iodo -derivatives (Michaelis 
and Stiegler), A., i, 212. 

1 - Phenyl - 3-inethyl- S-pyrazolonylacetic 
acid, 4-amino- (Farbwerke vorm. 
Meister, Lucius, & BrUnino). A., i 
472. 

2- Phenyl 6-methyl-4-pyTidone and its 
salts (Ruhemann), T., 1284 ; P 
178. 

2-Phenyl-6-methyl-4-pyridoiie, 3-cyano- 
(v, Meyer and Iemscher), A. i 
911. 

1- Phenyl*6-methyl-3-pyridone-3;5-di- 
carboxylic acid and its silver salt 
(Simonsen), T., 1032. 

2- Phenyl-e-methyl-4-pyrone and its 
platihichloride (Ruhemann), T., 433 ; 
P., 52. 

3- Phenyl- 1 -methyl-2- quinolone (H U b- 

ner), a., i, 288. 

Phenylmethylthinret, action of aromatic 
amines and hydrazines on (Fromm and 
Baum HAUER), A., i, 702. 

1 -Phenyl-S-meUiyltriazole-d- carboxylic 
acid (v. Meyer and Schumacher), 
A., i, 912. ^ 

1 -Phenyl-4-methylurazole, tautomerism 
of salts of (Agree, Johnson, Brunkl, 
Shadinger, and Nirdlinger), A., i. 
920. ’ ’ 

l-Phenylnaphthalene, 2:o-<iiamino- 
(Bucherer and Seyde), A,, i, 455. 
l'Fh6iiylnaphthaIen6-2:3-dicarboxylie 
acid, constitution of (Michael and 
Bucher), A., i, 89 ; (Bucher), A., i, 
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PhenylaaphthaplLenazonliim, 2 -hydi‘'' 
oxy-, and its hydroxide and salts, and 
acetyl derivative ot the hydroxide 
(Kehrmann and 'Schwarzenbach), 
A„ i, 297. 

FhenylisonaphthaphenaEOnium, 6-hydr. 
oxy-, and ite salts (Kbhrmann and 
Brunbl), a., i, 579. 

13 -Pheiiyl’/ 3 'naphthaqniiioline- 3 : 4 - di- 
carboxylimide (Simon and Mauquin), 
A., i, 296. 

Fhenylnaphthaqaiaozalines, synthesis 
of (Fischer and Romer), A,, i, 694. 

Phenylnaphthaqaiiiozalmes, and 3-, 
and their o -carboxylic acida (Fischer 
and Schindler), A., i, 221 ; (Fischer 
and Komer), A,, i, 695. 

2 -Fhenylnaphthatriazine, imino-, and 
its additive salts (Pierron), A., i, 926. 

2 -Phenyh cc-naphthiminazol e -8 -aaiphonio 
acid, 7/1 ‘amino-6 -hydroxy- and »i.-nitro- 
G-hydroxy-* and - 7 -sulphonic acid, p- 
amino -9 -hydroxy- (Aktien-Grsell- 

SCHAFT FUR ANILIN-FaBRIKATION), 
A., i, 469. 

2- Phenyl- a-naphthol and its methyl and 
acetyl derivatives (De/^ker), A., i, 
806. 

t-Phenyl-n-a-naphthylcarbamide, a- 

hydroxy- (Scheiber and Beckmann), 
A., i, 725. 

Phenylnaphthylcarbinol and its benzoyl 
derivative (Perrier and Caille), A., 
i, 656. 

Phenyl- a-naphthylcarbinol and its benz- 
oyl derivative (Caille), A., i, 800. 

Phenyl a-naphthyl ketone and its oxime 
and phenylUydrazone (Caille), A., i, 
800. 

Phenyl 3 -naphthyl ketone and its oxime, 
jihenylhydrazone, and semicarbazone 
(Perrier and Caille), A., i, 656. 

Phenyl-a-naphthylmethyl- acetyl- and 
-benzoyl -acetones and benzoyUcetie 
acid, ethyl ester (Fosse), A., i, 86. 

5 Phenyl-l- 3 -naph^yl- 3 -inethylpyraz- 
ole, 7 '-hydroxy- ( France N and Dei- 
uel), a., i, 332. 

p-PhenyBa-naphthylmethyltriphenyl* 
methyl chloride (TscinTsciiiUABiN), 
A., i, 872. 

^-Fbenyl a-a-naphthylthiocarbamide, n- 

hydroxy- (Scheiber and Beckmann), 
A., i, 725. 

Phenyl 3 naphthylthlosemicarbazide, 
7'-hydrozy- (Franzen and Deibel), 
A., i, 832, 

Phenyinitramic acid, ^nnitro-, sodium 
salt (Wrrr and Witrs), A., i, 875. 

P h eny Ini troethenylamino -oxime and its 

hydrochloride and copp r salt (.Stein- 
KOi'F and Bknedek), A., i, 1012. 


Pheuylnitro methane. See Tolu 

nitro-, ’ «• 

Phenylisonitromethane. See r i 
w-wnitro-, 

PhenyWtnitromethane. Rp,, r ^ 

w-dinitro-. 

Pheiiyl- 2 : 4 -£^iiiitro-l-naphthvlaT>,;, 
(Ullmaxn), a., i, 627. ^ 
Pheiiyl. 2 : 6 -rfi^teo.p.tolylamme ,p„ 

MANN and NAdai), A i ,r>g 

Phenyl- 4 .nitro- 2 -tolyliodoi;iui ' 

(Willgerodt and Kok) a i ^ 
PhenyUsooiazoloae and its 000(4.; ; 
with aromatic aldehydes 
Meyer), A., i, 368. ^ 

l-Phenylcyc7opentane and Ur.,-. 
(Borsche and Menz), A., i 14J 

l-Phenylcyc^opentane-S-carba^lic 

and its salts (Borsche aod lIiL T 

1, 149, ' ^“*‘•1 

PheuylCTjc^opentane group, iuverti^ti,. 
of theJBoEscHj;, 

l-Pheuylcrjopentaa-S-ol ond it? aw.., 
plienylurotliaiK (Bousciie .4 
Menz), A., i, 149. “ 

l-Ph6nylcyc?opentan-3-one and itsspnii 
carbazono (Borsche and Menz), A, [ 


Phenyleyc/opentene, preparation of 
(Borsche and Menz), A., i, 149 

1 -Phenyl- A^-tyeZopenten-S-Diie. prPMia 

tionand derivatives of (Borsche ad 
Menz), A., i, 148. 

4-PhenyleyrZopentylidene‘l-pheny%/5. 

peataa- 3 -one (Borsche and MejA', 
A., i, 149, * ■ 


Phenylphenaathrapheo 


hydroxy- (Bllmann 
i, 298. 


lazonium salts, 
and FukI’i), A., 


Pheaylphenazoniam, 3-ainiiio-2-Lv(lr 
oxy-, and its diacetyl derivative, 'am] 
2-hydroxy-, and their salts {Keih!- 
MANN and Schwa HZENBA CHI, A., i 
297. 


iS^-PhBnylpheaazothiottium, dciivalivis 
of(SMILE.s and Hilditch). T., 14a, 
1687 ; P., 199. 

hydroxide and .salt.s, a- and j3-3:9-i^(' 
nitroliydroxy- (Swii.es and llif- 
ditch), T., 1692. 
iwfi/nitrohydi'oxy-, and its hydroxide 
and .salts (Smiles and HiliiiTciil 
T., 1697. 

Pheayl-^-phenyleaedi amine, bases forme J 
by condensing, with aromatie alde- 
hydes, hydrochlorides of (Mooke aad 
Woodbuidge), a., i, 686. 
and 2- and i-mmo', 2:i-dh 
2;4:6‘<n-iiitro-, and their diazo- 
derivatives (AIonn.^N aiid Micku.- 
THW.M i), T.. 608 : r.. 43. 
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fhenyl phenylethyl ketone, ojj-dihydr- 

oxy- {2':^'-^iliydToxyhyUrochalk{y)ie), 
and its methyl ethers and oxime 
(B\roelliki and MAUANTO^^IO), A., 
h 801. 

Phenylphthala2one, 3:5;6-^nbroino-4- 
hydroxy-, and its acetyl derivative 
(ZiNCKE and Bwf), A., i, 645. 

3 Phenylphthalazone'l-carbozylic acid, 
ethyl ester (Dieckmann and Meisek), 
A., i, 896. 

FhenylpbtlialLdeanilide (Meyeu), A., i, 

‘Ih. 

^-Phenylpimelic-5-acetic acid and its 
methyl ^ter (Meerwein), A., i, 545. 
Phenylpiperidine, t^-t^mitro-, prepara- 
tion and reduction ^Spiegel and 
Kaufmann), a., i, 293. 
action of hydrazine hydrate on 
(Spiegel), A., i, 363. 

2- Pheaylpiperidijieand its additive salts 
(Gabriel), A., i, 649. 

jV-Phenylpiperidone, 4-iiitro-2-aTnino-, 
A"(2)-benzoyl derivative of (Spiegel 
and KAtJFMAJfN), A., i, 293. 
Phenylpiperonylidene-^-plienylenedi- 
amine (Moore and Woodbmidge), A., 

i, 686. 

7- PheLylpropane, jS-imino-o-cyano-, pre- 
paration, of, and formation of 1:3- 
iiaphthylenediaminc from (Best and 
Thorpe), P., 283. 

B'Fhenylpropane-ayy-trimalonic acid 

and its esters (Meekwein), A., i, 

P»nylpropiolic acid, alkaloidal salts, 
and their optical activity (Hilditch), 
T., 703; P., 61, 

Phenylpropiolic acid, bornyl and 
menthyl esters, optical properties of 
(Hilhitch), T., 1. 

ethyl ester, condensation of, with 
ketones (RriiEMANN),T., 431; P., 52. 
S'Phenylproplonic acid [hydrociniiamic 
acid), velocity of esterification of 

(Kailan), a., ii, 27. 

8- Phenylpropionic acid, alkaloidal salts, 
and their optical activity (Hilditch) 
T., 702 ; P., 61. 

S-Phenylpropionic acid, bornyl and 
menthyl esters, optical properties of 
(Hilditch),. T., 1. i: 

3- PlienylpropionyIgIyciiie,synthesisand 

degradation products of (Dakin), A 

ii, 720. ’’ 

i-Phenylpropylamine and its deri^^atives 

(Busch and Leefhelm), A., i, 152. 
1-Phenylpropylene aj3-oxide (Riedel). 
A., 1, 957. 

bPhenyl-^.H-piopylhydracylic acid and 

Its silver salt (Sciiroeter and Buch- 
iiolz), a., i, 170. 


a-Phenylpropyl-ffietbyl- and -etkyl- 
amines and their hydrochlorides 
(Busch and Leefhelm), A., i, 153. 
/S-Phenyh'^opropylnitrophenylsaiplione 
(Fromm and Wittmann), A., i, 632. 
^-Phenyl- B-wopropylpropioaic acid, JS- 
cyano- (Avert and Upso?^), A., i, 343. 
1 -Phenyl- 3 -propylpyrazoline (Maire), 
A., i, 291. 

/3- Phenyl -o-zsopropylBuccinic acid 
(Avert and Uj^on), A., i, 343. 
2-Phenylpyriinidiiie, 5-bromo-4:jB-rft- 
liydroxy-, and its acetates, and 
hydroxy- (Pinner), A., i, 1017. 

4- Phenylpyrimidiiie, 2-cyanoaniino-6' 

hydroxy- (Pohl), A., i, 577. 

5- Fhenylpyrrolidine and its additive 
salts (Gabriel and Colman), A., i, 
275. 

2- Phenylpyrrolino (Gabriel and Col- 
man), A., i, 275. 

3- FhenyIqninoIine derivatives (Hub- 
ner), a., i, 288. 

Phenyl y-quinolyl ketone. See 4- 
Quinolyl phenyl ketone. 
Phenylquinoxaline, synthesis of (Fisch- 
er and Romer), A., i, 694. 
Phenylsalicylidene-^-phenylenedi- 
amiae, hydrochlorides of (Moore and 
Woodbridge), a., i, 686. 

Phenyls emicarbazide, conditions of 
formation of (Milrath), A., i, 572. 
a-Phenylsemicarb azide. See Phenyl- 
carbamide, amino-. 

Phenyl styryl ketone, r^j-dihydroxy- 
{*1' -^{hydroxychalkone) (Bargel- 
LiNi and Marantonio), A., i, 801. 
Phenylsuccinie acid, .amide acids of 
(Anschutz and Walter), A-, i, 
542. 

Phenylsnlphonamic acid, chloroamino-, 
sodium salt (Setewetz and Noel), 
A., i, 409. 

jS-Fhenylsnlphone-c/S-diphenylpropionic 
acid (Posner and Baumgakth), A., 
i, 21. 

^-Phenylsulphone-jS-phenylpropionio 
acid and its ethyl ester, silver salt, 
amide, anilide, and o' -iiitin- derivative 
(Posner and Baumgarth), A., i, 21. 
^-Phenylsulphone-/3-o-, -w?,-, and -ju- 
tolylpropionic acide (Posner and 
Baumgarth), A., i, 22. 
2-Phenyltetrahydropyridine and its 
additive salts (Gabriel), A., i, 649. 
a-Phenyl-a-thienylmethylcarbinol 
(Thomas), A,, i, 360. 
Fhenylthiocarbamide, reaction of, with 
acid chlorides (Dixon and Taylor), 
T., 20. 

Phenyl thiocarbamide, amino-, reactions 
I of (Rolla), A., i, 473. 
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Phenylthiocarbimide, action of, on ethyl 
malonate and on ethyl cyanoacetate 
(Rphrmann), T,, 621 ; P., 53, 
Pheaylthioglycollic-o-glyoxalio acid 
and its sodium salt ahd phenylhydr- 
azone (Bezdzik, Friedlasdeb, and 
Kobmgbr), a., i, 201. 

Phenylthiolacetio acid, preparation of 
(Kalle & Co.), A., i, 605. 
Phenylthiolacetio acid, o* and p-nitro- 
and 2:4-dinitro-, preparation of (Kalle 
& Co.), A,, i, 940. 

^-Phenylthionine, hydroxy-, and its 
hydroxide and salts (HaiiLES and Hil- 
eitch), T., 1696. 

6^-Phenylwthioiiiiie chloride and hydr- 
oxide, hydroxy- (Smiles and Hil- 
ditch), T., 1699. 

Phenyl -p-tolyl amine and its acetyl 
deiivative (Goldberg and Sissoeff), 

A., i, 17. 

Phenyl-p-tolylamine, 4-mti-o- {Ull- ^ 
mann), a., i, 457. 

2:4:6-^nnitro- (Ullmann and NAdai), 
A., i, 526. 

Phenyl-2'- and -d'-tolylamines, 4-ammo- 
and 4-nitro-, and their 2-8nlpbonic 
acids (IIllmanx and Dahmex}, A., i, 
976. 

6- Phenyl- 2-/J-tolyl-4- cinnamylpyridine , 

S-cyano- (v. Meyer and Iumscheu)j 
A., i, 912. 

Phenyl -p-tolyldicyanodiamide (F uomm 
and Weller), A., i, 701. 
Phenyl-jtf-tolylgnan idothiocarbamide 
and its hydrochloride (Fromm and 
Weller), A., i, 701. 

Phenyl ;?-tolyl ketone, o-nitro- (Kliegl), 
A.,i, 650. 

Phenyl-/?-tolylinethane, o-nitro- 

(Kliegl), a., i, 550. • 

4-Phenyl-6-ii-tolyl-2-methylpyridine, 3- 
cyano-(v Meyer and Irmscher), A., 
i, 911. , 

l-Phenyltriaaole, 3-(or 5-)tluol-, and 
its benzyl derivative (Fromm and 
BAtTMHAUEK), A., i, 703. 
3:5-dithiol-, and its oxidation products 

(F^i^omm and BAUMHArER), A., i, 703. 
t.phenyltriasolone, S-thion- (Kolla), 



Phenylxanthen, 2:7-dthydroxy., aDd ;+ 
acyl derivatives and their" 
and its ethers (Meyer and Witte) 4 ' 

Phenylxanthylthiocarbiunide (Fossei 
A., i, 41. ^ ^ •' 

Phenyl-?u-xylylamine and its 

derivative (GoLbBEBa and Sissoj-pr 

A.;i, 17. ' 

Philothion (de Rey-Pailhadf). a i 
72. _ ^ 

the enzymic role of, towards oxv«pi] 
(de Rey-Pailhade), a., i, 23 s.^ 
Phloridzia diabetes. Sec umlrr DiaUto^ 
Fhloroglacide and its brqpiio deri^"^. 
tives and their ether.s and aatvl 
derivatives (Herzig and Kon\-) a’ 
i, 879. 

Phloroglncinol, dibromo-, trimetlri 
ether of (y. Kostanecki and Umpt; 
A., i, 87. ' 

lAoPhorone. See Trimethylc^c?(>l,(.jj[,. 
one. 

Phosphate minerals from Elder Roi 
South Australia (Mawsox and CooKEi 
A., ii, 397. 

Phosphates. See under Piiosjihonif. 
Fhosphatides, vegetable (WiNTEitsfri), 
and Hiestand), A., ii, ;;i:. 
(Schulze), A. , ii, 9/7. 
methods of preparation of, from plaj- 
seeds (Schulze), A., i, 385. 
Fhosphoprotein, reaction ilisticguislii^/ 
nucleoprotein from (Plimmkk auJ 
Scott), T., 1699 ; P., 200. 
Fhosphoproteins, distribution gf, | 
tissues (Pi.iMMEU and Scott), T 
1699 ; P., 200. 

Phosphorescence at low temperate 
(DE Kowalski), A., ii, 79. 
produced by canal rays (TivOaybp.idgF', 
A., ii, 246. 

Phosphorescent spectra. Sec Spec:: 

under Photochemistry. 
Phosphoric and Phosphorous acids, 
luider Phosphorus. 

I Phosphor- copper, structure of (His 
I iNGTON and Desch), A., ii, 846. 
Fhosphor-tiu, eatimatioii of pliospl; ' 
in (Gemmell and AKCiiuin), A.,: 
629. 

Phosphorus^' the ultimate rays d } 
Gramont), a., ii, 645. ^ . 

and some of its compounds, glc'^A 
of (Scharff), A., ii, 373. 
ionisation by, and pliospliore^K^- 
(L. and E. Bloch), A., ii, PJf 
atomic volumes of (PiudeaiL: 

214. . 

observations on the modifics:^^; 
(Stock and J ou.ynn'>e>)j A.) - 
583. 
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Phosphorus, essentially chemical causes 
of the alio tropic tranafonnatioa of, 
dissolved in oil of turpentine (Col- 
sox), A., ii, 273. 

colloidal, formation of (Lottermoseh), 
A., ii, 1032. 

gaseous, dispersion of (Cuthbertson 
and Metcalte), A., ii, 545. 

Hittorfs (Stock), A., ii, 176, 274. 
crystals of (Linck ; Stock), A., ii, 
176. 

red (Linck and Moller), A., ii, 487. 
formation of, from white phosphorus 
(CoLsox), A., ii, 176.^ 
led and yellow, non-existence of a 
coiunfon solvent for (Colson), A., 
ii, 35. 

yellow, effect of heating, in ammonia 
gas (Llewellyn), A,, ii, 103. 
action of ammonia on (Stock and 
Johannsen), a., ii, 583, 
influence of, on the system, iron — 
carbon (Wust), A., ii, 287. 
in certain foods (Heubner and Reeb), 
A., ii, 1052. 

in the fat of micro-organisms (Ali- 
laire), a., ii, 123. 

action of, on the circulation of calcium 
in normal and rachitic children 
(Flamini), a., ii, 406. 
metabolism. See under Metabolism, 
poisoning by. See Poisoning. 

OsphoruB alloys with carbon and iron 
. (Goerens and Dobbelstein), A., 
u, 1042. 

ith copper. See Phosphor- copper. 

Ith iron (Gergke), A., ii, 1041. 
ith tin. See Phosphor-tin. 
iphorns compounds with nickel 
^(Konstantinoff), a., ii, 855. | 

ith silicon, titanium, and zirconium 
I(Gewecke), a., ii, 597. 

B ihorus aniino*compound in egg- 
. k (MacLean), a., ii, 963. 
jiphonupeji^ftbromide, liquid, specific 
ivolumes of (Prideaux), P., 214, 
lloride and gold chloride, complex, 
^derivatives of (Levi-Malvano), A., 
h 774 . 

litechloiide, chlorinating action of 
5 (Hoe RING and ‘B aum), A., i, 527 ; 

I,, (ScHMpT), A., i, 654. 

Iction of,*on halogcuated acid amides 
^ (Steinkopf, Benedek, Grunttpp, 
^d Kirchhoff), a., i, 961. 

Wtion of, on the methylene ethers 
1 of catechol derivatives (Barger), 

^ T., 563, 2081; P,, 50, 237. 

»action of, with phenols (Auten- 
I RiETH and Geyer), A., i, 156. 
^tionof, on phenolanlphonic acids 
Anschutz), A., i, 83. 


Phosphorus chloronitride, action of 
ammonia on (BessON and Rosset), 
A., ii, 583. 

hydride. See Hydrogen phosphide. 
pmtoxide{phosphoricoxide), estimation 
r of, by uranium (Repiton), A., ii, 
320, 428, 

Phosphoric acid, electrical conductivity 
of (Phillips), P., 239. 
quantitative vaporisation of, from 
phosphates in a current of chlor- 
ine and carbon tetrachloride or of 
carbon tetrachloride only (Jan- 
NASCH and Jilke), A., ii, 685. 
action of, on silicic acid and silicate 
glass (HAttner), a., ii, 838. 
reversion of, in superphosphates, 
(Herbst), a., ii, 374. 
in barley (Windisch), A., ii, 628. 
loss of, in the incineration of cereals 
(Leavitt and Le Clerc), A., ii, 
428, 531. 

in soil. See under Soil, 
esterification of, by glycerol (Pru- 
nier), a., i, 2. 

esters, preparation of, from phos- 
phoric oxide and the diglycerides 
of fatty acids, and their bromo- 
and iodo-derivatives (Ulzkr and 
Batik), A., i, 599. 
hematoxylin as an indicator in the 
titration of (Lyons), A., ii, 532. 
titration in superphosphates 
(Kohn), A,, ii, 531, 895. 
detection of, in minerals (Lidoff), 
A., ii, 894. 

estimation of (v. Lorenz), A., ii, 
777 ; (Fall ADA), A., ii, 983. 
estimation of, volumetrically (Cob- 
lentz and Mat), A., ii, 428. 
estimation of, alkalimetrically, by 
Neumann’s method (Gregersen), 
A., ii, 64. 

Pemberton’s method for the estima- 
tion of (Lagers), A., ii, 896. 
estimation of, as phosphomolybdic 
acid {Christensen}, A., ii, 895 ; 
(Kaben), A., ii, 896. 
estimation of, by the uranium pro- 
cess (Rf.piton), a., ii, 320, 428. 
estimation of, in basic slags by 
Grete’s method (Ketner), A,, ii, 
64. 

modification of Peterraann’s method 
for estimating citrate-soluble, in 
precipitated calcium phosphate 
(Fingerling and Gbombach), 
A., ii, 131. 

estimation of, in foods (Worner), 
A., ii, 732. 

estimation of, in urine (Ferraro), 
A., ii, 733. 



1408 


INDEX OF SUBJECTS. 


Phosphorus 

Phosphoric acid, alumina, and iron, 
estimation of, in presence of 

each other (Cooksey), A., ii, 

987. . ^ 

separation of, from tungstic aoid 
(V. KNonnE), A., ii, 231. 

Phosphates, acid {Pakravano and 
Mieli), a., ii, 837. 
insoluble, of raw bone-meal and 
natural raw rock phosphate, solv- 
ent action of soil bacteria on 

(Sackett, Patten, and Brown), 
A., ii, 415, 

sparingly soluble, factors which 
influence the manurial action of 
(Sodkrbaum), a., ii, 728. 
and other salts soluble in acids, 
qualitative analysis of (Gabon 
and RAQirKT), A., ii, 630. 

See also Mineral phosphates, 

Polyphosphates (Pabrayano and Cal- 
CAGNi), A., ii, 838. 

Phosphoric acids, molecular weights 
of, determined by cryoscopy 
(Giuan), a., ii, 686 . 
hydrates of (GiiiAN), A., ii, 685, 

Hypophosphoric acid, molecular 
weight and hydrates of (Rosen- 
heim and Pritze), A., ii, 942. 

Phosphorous acid, constitution of 
(Pau^zzo and Magoiacomo), 
A., ii, 488. 

oxidation of, by iodine (Steele), 
T., 2203 ; P., 193. 

HypophoBphorous acid, elfect of tem- 
perature on the maximum electro- 
lytic conductivity of (Wegelius), 
A., ii, 801. 

Superphosphate, action of, on man- 
golds (SjOLLEMAand van Daalen), 
A.,ii, 618. 

Superphosphates, titration of phos- 
phoric acid in (Koun), a., ii, 531, 
895. 

Phosphorus ^r/rhodanide (Dixon and 
Taylor), T., 2153 ; P., 239. 

sulphides, vapour denaities of (Stock 
and V. Bezold), A., ii, 274. 

sulphide (Stock and Scharfen- 
RERo), A., ii, 274. 

Phosphoryl bromide (Berger), A., ii, 
274. 

tn'rhodanide’ (D ixon and Taylor), 
T., 2157 ; P., 239, 

Phosphonis organic compounds, absorp- 
tion and a.ssimilation of (Marpohi), 
A., ii, 1052. 

with gold (Lkvi-Malvano), A., i, 
775, ^ 

with nitrogen and sulphur in vege- 
table.^ (SruT/Eu), A,, ii, 124. 


Phosphorus, antimony, and 
microchemical detection of 
(Sjollkma), A., ii, 224. 
the nitro -molybdate metliorl fov n 
detection of, in tisRueg 
and Fidlar), A., ii, 776. 
estimation of, in ash analysis fix » vi, 
and Le Clerc), A., n,m o3l ^ 
estimation of, in calcium ’ carhiri. 

(Hinrichsen), a., ii, 131 , 
estimation of, in cast-iron, iron i 
steel (Chesneal), A., ii, 427 ’ 
estimation of, colorimetricallv in 
(Misson), A., ii, 732. 
new method of estimating, in o^ni, 
compounds (Bay), A., ii, 537 
estimation of in pliosphoiiso'u oiU 
(WoipJER), A., u, 629. 
estimation of, in phosphor-tin {Gem- 
WELL and Archbutt), A,, ii a>(ii 

Phosphorus^ arsenic group, " aliotmn. 
modifications of the elements of Hip 
(Linck), a., ii, 176, 373 ; (Erdmaxs) 
A., ii, 276. 

Phosphoryl compounds. See under 
Phosphorus. 

Photochemistry 


Photochemistry (Trautz), A., ii, 339 . 
Light, chemical action of (Ciamicias 
and Silber), A., i, 277 , fifiS- 
(Weigert), A., ii, 5 , 9 ] 4 ! 
(Ciamician ; Fowler). ‘a ii’ 
914. 


electrochemistry of (Bancroft) A 
ii, 448, 549, 788. 
a theory of the catalytic inlliiea* 
of (Weigert), A., ii, 5. 
action of, on water of crystallisation 
(McKee and Berkheikek), A,, 
ii, 1003. 

absorption of, in solutions of aniline 
colours from the standpoint of 
optical resonance (Kai.anukk), 
A., ii, 139. 

ultra-violet, reactions in (Thiei.e', 
A., ii, 79. 

Sunlight, catalytic reactions of (Nkr-* 
berg), a., ii, 915. 
action of, on the glas.s of old 
mirrors (MA-scHHAurr), A,, ii, 
1003. 

tropical, chemical action of {Fow- 
ler), A., ii, 914. 

Photochemical cyclic action {Lithef. 
and Pi/)TNIKOFf), A., ii, 140. 
equilibria and catalytic reactions 
(Vanzrtti), a., ii, 915. 
processes, thermodynamic treatment 
of (Weigert), A., ii, 74S. 
iieeudo-reveisible (Lrtheii and 
Plotkikoff), a., ”.,.^5 
reactions (Weiubrt), A., m -D- 
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Photochemistry 

Photochemical reactions; the mathe- 
matical treatment of, on thermo- 
dynamical and electrochemical j 
basis (Btk), a., ii, 339. 

Photo-electric sensitiveneaB and fluor- 
escence of organic substances (Stark 
and Steuring), A., ii, 746. 
photographic action of metals and 
hydrogen peroxide (Saeland), 
A., ii, 789. 

films, the silver hydrogel m(Lupro- 
Cramer), a., ii, 841, 945, 

1024. 

image, reduction of, with persulph- 
ate and according to Farmer 
(PiNNOW), A., ii, 245. 
latent, as a colloidal compound 
(Lupfo-Cramer), a., ii, 378. 
impressions produced by radium 
emanations (Munoz del Castillo 
and Diaz dk Rada), A., ii, 749. 
plates, action of potassium salts on 
(Levin and Kuer), A., ii, 448. 
preparations, relation of absorption 
and sensitiveness in (Lehmann), 
A., ii, 789. 

Optical activity and uii saturation, 
relation between (HildITCH), 
T., 1, 700, 1388, 1618 ; P., Ql, 
186, 195. 

of compoundshaving simple mole- 
cular structure (Pope and 
Read), T., 794 ; P., 99. 
of nitrogen compounds, effect of 
f constitution on the (Everatt), 
T., 1225 ; P., 148. 
antipodes, physiological action of, 
on higher organisms (Bruni), A., ' 
ii, 876. ; 

electric properties of liquid mixtures 
(Chaudier), A., ii, 788. 
inversion, Walden’s (McKenzie and 
Clough), T., 811 ; P., 91 ; i 

(Fischer and ScHEiBLEE), A., i, 
324, 857. I 

isoraerides (v. Osteomisslensky), 
A., ii, 913. 

physiological action of (Cushhy), I 
A., ii, 720. I 

magneto phenomena, use of very j 
low temperatures for the study of 
(Becquerel), A., ii, 3. 

}>ro|>erties and electron theory 
(Erflb), a., ii, 77. 
properties of liquids, application of, 
to the study of polymerisation 
and analogous phenomena (An- 
dr^eff), a., ii, 547. 
of dissolved substances, influence 
of temperature on the (Ch^ne- 
YEAU), A. ii, 77. 


Photochemistry 

Optical rotatory power, determination 
of (Caldwell and Whymper), 
A.,ii, 817. 

Optically active compotUldB) relation 
between rotatory power and chemi- 
cal constitution of (Chardin and 
Sikorsky), A., ii, 470 ; (Char- 
din), A., ii, 648, 912. 
influence of solvents on the rotation 
of (Patterson and Thomson), 
T., 355 ; (Patterson and Mc- 
Donald), T., 936 ; P., 125; 
(Patterson), T., 1836 ; P., 216; 
See also Nitrogen compounds. 

Optically isomeric substances, rela- 
tive rate of absorption of, from the 
intestine (Dakin), A., ii, 710. 

Kadiation from drying oils (Schmidt), 
A., ii, 796. 

from i-adioactive substances, dis- 
tribution of the (Greikagher), 
A., ii, 551 ; (Schmidt), A., ii, 
791. 

metallic, so-called (Saeland), A., 
ii, 789. 

penetrating (Strong), A., ii, 142, 
of the Hefner lamp and of osmium 
(Ledeu), a., ii, 5. 

Eadiationa, invisible, from the explos- 
ive discharge in air (Schincaglia), 
A., ii, 796. 

Bays, chemical changes produced by 
different kinds of (Heuberg), .A., 
ii, 915- 

positive, nature of the (Wien), A., 
ii, 1006. 

nlUmate, of the metalloids (dbGbA- 
mont), a., ii, 645. 
ultra-violet, detection of (Schall), 
A., ii, 139, 

a-Eays, range of activity and absorp- 
tion of (Aschkinass), a., ii, 920. 
ionisation due to (Moulin), A. , ii, 
921. 

retardation of, by metal foils, and 
its variation with the speed of 
the a-particles (Taylor), A., ii, 

793 . 

a-Farticle, charge and nature of the 
(Rutherford and Gfjgeb), A., ii, 
794. 

a-Farticle B from radioactive matter, 
method of counting the number of 
(Rutherford and Geiger), A., ii, 
555. 

i8-Eays, quality of the secondary 
ionisation due to (Bragg and 
Madsen), A., ii, 921. 
of radioactive elements, absoi’ption 
of (Hahn and Meitner), A., ii, 
452, 
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Photochemistry t— 

J8-Eayg from uranium, scattering of, 
by , matter (Crowthbr), A. , ii, 
247. 

aecond^fy ^M cOleleaio)), A. , ii, 
650. 

Bays, B-, 3-, and secondary, from 
radioactive substances, cbajiges in 
velocity in an electric field of 
(Eve), a., ii, 555, 

7 -BayB, nature of the (Thomsoh), A., 
ii, 751. 

exiHjrimental investigation of the 
nature of (Brago and Madsen), 
A., ii, 556. 

secondary, due to ^-rays of radium ' 
C’(Eve), a., ii, 795. 

Anode rays (Gehrcke and BeicheN* 
HEIM), A., ii, 343. 

Canal rays, distribution of intensity in 
the spectra of, in hydrogen 
(Stark and Stktjbino), A., ii, 
546. 

Doppler effect with, in the spectra 
of oxygen (Stark), A., ii, 545. 
pliosphorescence produced by 
(Trowbridge), A., ii, 246. 
volatilisation produced by (Stark), 
A., ii, 1007. 

Cathode rays, secondary, from gases, 
velocity of (Thomson), A., ii 751. 

Moser rays, so-called (LfeGuADv), A., 
ii, 142. 

Bontgen rays, heat effects produced 
by, in lead and zinc (Bum stead), 
A., ii, 342. 

action of, on corundum (Bordas), 
A., ii, 9. 

hare, an action on radioactive sub- 
stances? (Gfye, ScniDLOF, and 
Kernbaum), a., ii, 142. 
influence of pressure on ionisation 
produced in gases by (Rothi:), 
A., ii, 1007. 

Badioactive changes, influence of 
temperature on (Ekgler), A., ii, 
650. 

Badioactive compounds, kiuetics of 
the transformations of (Gutk), A., 
ii, 451. 

Badioactive emanations, condensation 
of(HENRioT), A., ii, 651. 
in air, amount of, from the soil 
(Gockel), a., ii, 452. 
absorption of, by charcoal (Boyle), 
A., ii, 100.5. 

Badioactive minerals, association of 
helium aud thorium in (Strutt), 
A., ii, 144. 

the lithium in (Gleditsoh), A., ii, 

9, 246 ; (B.vMHAYand Cameron), 
A., ii, 247. 


Photochemistry 

Badioactive substances, distri] 
of the radiation from (Gv 

have X-rays an action on? ^Gr- 
SciiiDLor, and KEKNi>Arv\ 
ii, 142. K 

See alK Aotmium, Aetinio„ 
Alkali metals, Ionium M 
thorium, Polomum, Potwj !!!'' 
Erfio-lead, ^ 4jio,W :■ 

^mm. Thonani, U,„„„ 
Uranium compounds, and Ibahvl 
molybdate. 

Eadioactivity,^ lectures on (Mun- 
wald; Debierne), a ‘ 
550. ’ 

law of transformation in statres 

(Schmidt), A., ii, 550 " 

and helium in rare and comm™ 
minerals (Strutt), a., ii, eits 
in Australian minerals (M^vscvaml 
Laby), a., ii, 917. 
atmospheric, constituents of j[), 
DOUR] AN), A., ii, 453. 
excited, rate of decay of, from the 
atmosphere of Sydney (Lusby aud 
Ewing), A., ii, 916. 

^ of air over the open sea (Rtxt.eI 
A., ii, 80. ’ 

of ordinary metals and the penetrat- 
ing radiation* from the eattli 
(McLennan), a., ii, 648. 
of Rouinanian petroleums (Uru- 
MU2ESCU), A., ii, 453. i 
of the rocks in the region traversed 
by the line to the Simplon 
(Gallo), A., ii, 917. 
of sea water (Joly), A., ii, 2t6. 
of springs. See under Water, 
of urauiuni minerals (Boltwood), 
A., ii, 454. 

of Vesuvian cotunnite (Rossi), 1, 
ii, 9. 

Badiology, reflections on (Reychlee), 
A., ii, 1003. 

PoUrimetrio measurements with small 
quantities of liquid (Dox.\u), A., 
ii, 647. 

study of intramolecular rearrange- 
meut in inactive substances 
(Patterson andSIcMiu.AE), I, 
1041 ; P., 1.35. 

Dispersion and refraction of triazo- 
comjK)uiida{pHiLiF), T.,918; P., 
114. 

abnonnal, of metallic Tapxmrs 
(Schun), A., ii,*334, 

Befraotion and dispersioo of triazo- 
compounds (PniMP), T,, 91S; 
P., 114, 
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Thotochemistry 

Molecular refractions df some carb- 
amidoximes (ContvttchS), A., i, 
156. 

BefraotiTe index of mixtiirea of 
alcohols and water (Doroschew- 
SKY and Dvorschaxtbchik), A., 
ii, 241, 785. ' 

of alcohol and water mixtures (DORO- 
SCHEW8KY and Dvorschant- 
sohik), a., ii, 241 ; (Andrews), 
A., ii, 333. 

of solutions (Getman and Wilson), 
A., ii, 1001. 

Befractive power of diphenylhexa- 
trieneandalliedhydrocaxbonsiSMED- 
LEY), T., 372. 

Befractometric researches (Eykuan), 
A., ii, 1. 

Befractometric studies of some meth* 
ane derivatives in which two or 
three atoms of hydrogen are replaced 
by negative radicles (Haller and 
Muller), A., ii, 445, 1001. 

Magnetic double refraction of organic 
liquids (Cotton, Mouton, and 
Weiss), A., ii, 2. 

Magnetic rotation of the plane of 
polarisation, anomalous, of the rare 
earths (Elias), A., ii, 549. 

Botation of the plane of polarisation, 
natural and magnetic, in crystals 
(Voigt and Honda), A., ii, 912, 

Botation, influence of temperature 
change on, in solution (Patter- 
son), T., 1836 ; P., 216. 
of optically active compounds, influ- 
ence of solvents on (Patterson 
and Thomson), T., 355; (Patter- 
son and McDonald), T., 936 ; 
P., 125 ; (Patterson), T., 1836 ; 
P., 216. 

Botatory dispersion, anomalous, a case 
of (Darmois), a., ii, 747. 

Botatory polarisation in crystals which 
are not enantiomorphous (Sommeb- 
feldt), a., ii, 339. 

Botatory power and chemical coustitii- 
tiou, relation between (Chardin 
and^ Sikorsky), A., ii, 470 ; 
(Chardin), A., ii, 548, 912. 
the relative influence of bi-, quadri-, 
and aexa- valent sulphur on (Hil- 
DiTCH), T., 1618 ; P., 195. 
in solutions (Patterson), A., ii, 
77. 

of amines of camphorcarboxylic acid 
(Minouin), a., ii, 137. 
of optically “active ammonium com- 
pounds, effect of constitution on 
the (Jones and Hill), T., 295; 
P., 28. 


Photochemistry 

Botatory power of optically active 
nitrogen compouuds, effect of con- 
stitution on tha^EvERATT and 
Jones), -T., 1789fp., 212. 
of organic substances (Dewar and 
Jones), A., ii, 268. 

Kinetic rotatory power, dispersion 
of, in the neighbourhood of bands 
of absorption in rare earths (Bec- 
querel), a., ii, 647. 

Spectra, wave-length tables of the, of 
elements and. compounds (British 
Association Reports), A., ii, 
334. 

regularities in the structure of 
(Stahli), a., ii, 445. 
of the discharge from a glowing 
lime cathode in mercury vapour 
(Horton), A., ii, 746. 
of the alkali metals (Runoe), A., ii, 
78; (Ritz), a., ii, 445. 
of the alkali metals, the absolute 
distribution of intensity in the 
continuous background of the 
(Lbder), a., ii, 5. 
of some compound gases (Gehl- 
HbFF), A., ii, 11, 

of non-dissociatcd compounds (Bec- 
queeel), a,, ii, 139. 
absorption, and chemical con- 
stitution, relation between 
(Baly and Desch), T., 1747 ; 
P., 173 ; (BALYandScHAEEEK), 
T., 1808 ; P., 207 ; (Baly and 
Tuck), T., 1902; P., 223; 
(Balt and Mabsden), T., 
2108; P., 235; discussion, P., 
236 ; (Balt, Collie, and 
Watson), P., 268. 
influence of temperature ami 
magnetisation on selective (Du 
Rois and Elias), A., ii, 337, 
547. 

influence of temperature changes 
on the, of solid substances (Bec- 
querel), a., ii, 78. 
of the vapours benzene and its 
homologuea at different tem- 
peratures and pressures, and 
also of solutions of benzene 
(Hartley), Am ii, 243. 
of crystals of the rare earths and 
the changes which they under- 
go in a magnetic field at the 
temperatures of liquefactibn and 
aohdification of hydrogen (Bec- 
qderel and Onnes), A . , ii, 338. 
of molten salts, influence of tem- 
perature and of the state of 
aggregation on (Retschinsky), 
a., ii, 910. 
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Spectra^ presence of spark lines in 
(Fabby and Buisson), A., ii, 
334. 

banded, energetics ind chemistry 
of (Stark), A., ii, 138, 545, 
574. 

anomalous modifications of the, 
of different compounds in the 
magnetic field (Dueovk), A., 
ii, 138. 

fluorescence in (Stark and Steu* 
BING ; Let and v. Engel- 
hardt), a., ii, 911. 
discontinuous cathode luminescence, 
of some aromatic compounds 
(Fischer), A,, ii, 909. 
dissociation, quantitotive indications 
furnished by (de Gramont), A., 
ii, 787. 

emission, cause of the, of the 
principal series lines of the alkali 
metals and the Doppler effect in 
canal' and anode -rays ( F reden - 
HAGEN), A., ii, 79. 
ultra-red emission, of the alkali 
metals (Bekgmann), A., ii, 242, 
336. 

some infra-red (Monr), A., ii, 241. 
infra-red reflection (Coblentz), A., 
ii, 338. 

phosphorescent ( Becquerel), A. , 
ii, 243. 

series, new law of (Kite), A., ii, 786. 
spark, of solutions, apparatus for 
the production of (de Gramont), 
A., li, 3. 

Spectrum, the Swan (v. Wesendonk), 
A., ii, 241. 

Zeeman phenomenon (Lohmann), A., 
ii, 152. 

Spectral lines of barium, osminm, 
yttrium, and zirconium in a mag- 
netic field, resolution of the (Moore), 
A., ii, 138. 

Spectral series and atomic decomposi- 
tion (Bernoulli), A., ii, 1001 , 

Spectroscopic, apparatus, modified 
(Baxter), A. , ii, 337. 

Spectroscopic behavloar of hydro- 
carbons with conjugate ethylene 
linhings (BrOhl), A., ii, 1002. 

Spectroscopical investigation of iso- 
meric nitro-compounds in the ultra- 
violet (Hedley), a., i, 382. 

Spoetrophotometer, Konig, new ar- 
rangement of the, and its applica- 
tion tothedetermination of chemical 
eijuilibria (Hildebrand), A. , ii, 646. 

Spectrum analysis, use of very low 
temi^eratures for (IlErQUEREL), A., 

ii, 3. 


Fhotographio action, filmg^ ^ 
plates, and' preparations. 

Photochemistry. 

Photomethesmoglobin (Leers) a 
843. ’ 

‘'Photo salts," Carey Lea’s, 
method of preparing (Luppo-Ct! * Jl? 
A., ii, 691. 

Phototropy of the fulgides and 
substances (Stobbe), A., ii 33 ^ 
Phthalacene and its oxide, struciiir. r 
(Errera), A., i, 183. 

Phthalacenic acid, structure of \ 
A., i, 184. 

Phthalacone (Errera), A., i 134 
o-Phthalaldehyde, action of 
impounds on (Nelken and 

Phth'alaldehydo-acid, ^rtbromo-i-ludi 
oxy., and ite methyl esters and methi* 
ether, and their acetyl derivatives 
anihde (Zincke and Buep) a ; 
644. 


rninaiamic-p-iottobenzylacetic 

(Wheeler and Clapp), A i os] 
Phthalamino-, See under tk 
Substance. ‘ 

Phthalanil, 4-amino- (Bogert and Kw 
SHAW), A., i, 652. 
3;5:6-inhromO'4-hydroxy-, and fc 
salts and acetyl derivative (ZivcKt 
and Buff), A., i, 645. 
Phthalanilic acid, ^nbromo-i-hydiosy. 

(Zincke and Buff), A,, i, 645, 
Phthaleins and their salts, reaction^ ef 
(Agree), A., i, 423 ; (Acres and 
Slagle), A., i, 653. 
salts, constitution of (Meyer and 
Marx), A., i, 652. 
constitution of the salts of the, ard 
the cause of the colour in the 
triphenylm ethane scries [Green] 
P., 206. 

of mellitic and pyromellitic adds, con- 
stitution of the (SlLBERILAB). K. 
209. 


Phthalie acid, nitration of (Hitslvoa). 
A., i, 985. 

Phthalie acid, glucinium salt (TANALir, 
and Kurovski), A., i, 758. 

Phthalie acid, 4 -amino-, and its salts, 
and the carbamide and acyl deriva- 
tives of the methyl ester {Rogeri 
and Renshaw), A., i, 05!^. 
3:5:6-<ribromo-4-hydroxy-, and its 
methyl hydrogen e.ster and (lira ethyl 
ester, and its acetyl derivative 
(Zincke and Buff), A., i 846. 
3-nitro-, formation of methyl esters of 
(WEG.SCH eider), A., i, 793 . 

fsnPhthalic acid, nitiation of (Hn- 
sing a), A., i, 985. 
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phthalic anhydride, action of, on res- 
acetophenone ( Torre Y* and Brews- 
ter), A., i, 427. 

Fbthalic anhydride, d-amino*, and its 
jV-acetyl derivative (Bogekt and 
Renshaw), a., i, 652. 
3:5:6-^ribromo-4-hydroxy-, and its 
salts, acetyl derivative, and phenyl- 
hydrazone (Zikcke and Buff), A., 
i, 645. 

i.?oPhthalic anhydride (Bucher), A. , i, 
792. 

Phthalide, broino-4-hydroxy-derivatives, 
and their acetyl derivatives (Zixcke 
and Buff), A., i, 644. 

Phthalides (MERMOoand Simonis), A., 
i, 342. 

Phthalidecarboxylic acid and its silver 
salt, formation of (Creeth and 
Thorpe), T., 1512 ; P., 193. 

2 Fhthalide-d-methoxyphenozyaeetic 
acid, preparation of (Perkin and 
Robinson), T., 511. 

Phthalimide, 4-amino-, and its hydro- 
chloride (BoGERTand Renshaw), A., 
i, 652. 

Phthalunino- 3: 5 -cZibromobeiizylmalonic 
acid, ethyl ester (Wheeler and 
Clapp), A., i, 898. 

y-Phthaliminobntyric acid and its de- 
rivatives (Gabriel and Colman), A., 
i, 274. 

7 -PhthaUmixiobutyrophenoiie (Gabriel 
and Colman), A., i, 275. 

c-Phthalimino-hexoic acid and its 
chloride and -hexophenone (Gabriel 
and Colman), A., i, 649. 

P hthalimin o-jS -hydroxy ethylmalonic 
acid, lactone of, ethyl ester (Sorensen 
and Andersen), A., i, 6.50. 

Phthalinuno-p-iodobenzylmalonic acid, 
ethyl ester (Wheeler and Clapp). 
A., i, 981. 

4- Phthaliminophthalic acid, methyl 
ester (Bogert and Renshaw), A., i 
652. 

’ Phthaliminopropiophenones, a- and 
(Gabriel), A., i, 181. 

5- Phthalimino -valeric acid and its 
chloride and -valerophenone (Gab- 
riel), A., i, 649. 

Phthalmethylimide, 4-amino- and 4- 
nitro- (Bogert and Renshaw) A i 
652. ’ 

Phthalonic acid, esterification of {Weg- 
scheider), a., i, 793. 

Phthalonic anhydride phcnylhydrazone 
(Dieckmann and Meiser). A i 
894. j 

4-Phthaloyl-3-niethoxyphenoxyacetic 

acid (Perkin and Robinson), T,, ' 


3-PhthaIylalaiime, a-bromo-, and its 
esters, and o-thiocyand-, ethyl ester 
(Gabriel), A., i, 181. 

Phthalylalanyl chloridea (Gabriel), A., 
i, 181. • ‘ 

Phylloporphyrin, simple method of 
preparing (Map.chlewski and Pia- 
SECKi), A., i, 357. 

Phyllotaonin, conversion of, into phyto- 
rhodins (Kozniewski and March- 
LEWSKl), A., i, 668. 

Phylloxanthln (Marchlewski), A., i, 
99 ; (TsvB'rr), A., i, 668. 

Physical constants for non-associated 
liquids, new formulae correlating the 
(Higgins), A., ii, 668. 

Physiological action and chemical con- 
stitution, relation between, in 
certain .substituted aminoalkyl esters 
(Pyman), T., 1793 ; P., 208. 
of optical isomerides (Cushny), A., ii, 
720. 

of substances of the saponin group 
(Wacker), a., ii, 771. 

Physiological actions, temperature 
velocities of (Snyder), A., ii, 768. 

Physiological catalysis (Loew), A., ii, 
710. 

Physiological fluids, analysis of the 
lowering of the fi-eezing point in 
(Tezner), A., ii, 16; (Tezner and 
Roska), A., ii, 810. 

Fhysostigmine. See Escrine. 

Phytase in animal tissues (McCollum 
and Hart), A,, ii, 713. 
which decomposes anhydro-oxymethyl- 
enediphosphoric acid (Suzuki, Yo- 
RHiMURA, and Takaishi), a., i, 
235. 

Phytelephas, carbohydrates of (Ivan- 
off), a., ii, 1064. 

Phytin in barley (Windisch), A., ii, 
528. 

occurrence of, in plants (Suzuki and 
Yoshimura), a., ii, 124. 
constitution of (Neubeeg), A., i 
394, 

constitution of, and production of 
inositol from (Suzuki, Yoshimura, 
and Takaishi), A., i, 236. 

Phytohsematiu (Palladin), A., ii, 417. 

Phytorhodins, formation of, from phyl- 
lotaonin (KoiNiEwsKi and March - 
LEwsKi), A., i, 668. 

PhytoBteroI, C 2 ^H 440 ,H 20 , and its 
acetyl derivative and dibromide; from 
lanreloil (MAiTHEsand Sander), A., 
i, 418. 

Ph^osterol from cotton-seed oil, and its 
dibromo-derivativo and dibromo- 
acetate (Heiduschka and Gloth). 
A.,i, 883, ' 
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Phytosterol, doable 

OZ01jidf5 (MtoARi Fenaboli), 
Pi't^oiwle from balata (Conra), A., i, 

from South Afriain “rubber” (Cohin), 

Phytts^rwetate, »abrom«- 
4 es mid Ackeamass), A^ 1, 638^ 

^Tuiv^?4.:‘i3^rE. r 

a.ptoolineVrfb'W^ ““r"' 

(S™c»'sek,,T„ 

fertility (Scbeeisek and Sbobey), 
Pitl4®aoU, 3.omiuo. and 3-h,droty. 
3:SSt™/aoVd. ntetl^! -to 

and amide (Seil), T,, 19 ■ 

picric^ solutiona, cunduetivity of 

hea^^o^BeutTaUsatiou of, by different 
aromatic ba^a m benzene sohUon 
fViGKOS and Evieux), A., », bM. 
oxidation by means of (Bacovescu), 
A i. 825. V rri 

molecular compounds of (Gibsok), T., 
2008; F-, 241- „ 

evaluation of (Un), A. , n, 233- 
estimation of (Busou and Blume), 

Piori^»ou!^i«to'';= St (Sit 

hydrates and hydiazme (biL 
nkitAD and PhilUps), 


p 22 * • 

ammonium salt, isomeric luodificatmos 

FicrtoMti’^'wREElBE’aiJdJAUiFiOs), 

'”€rru;.rE»"i 

and chemical constitutiou oj ( Jeeu 

8*U0«andF0PE),A.,.b6i4 

Piorylpiwlii*^'*' ’ 
and jS^rr), A., i, op. 

Picryl-o-itoEyl‘'“«“”7* i 

and Gbanumougin), A., > 


Picryl*W'toluidin€ (Lbeman,\ 

Gbaxi'MOUOIN), a., 1, 480. 
Pioryl')05e-triplieuylgnanylaniidide 
(Ley, MULLER, and KiiAjfFT), a,, 

571. * 

Piffinent of fellow autunm 
(TsvE-rr), A., i, 2/9. 
secretion of Jphjsia pumtaia, siicctro. 
scopic and chemical behaviour of 
(Paladino), a., ii, 53. 

Pigments, decoloration of, in tlie vi.?il)!e 
spectrum (Lazareyy), A., ij, 4 . 
colloid nature of, in relation in tlieir 
beiiaviour in the frog’s kidtiev 
(HoBER and Chassix), A., ii, gyj, 
excretion of, by the urine (Hocku ami 
Kempnbb), a., ii, 716. 
respiratory, of plants (Palladis\ 
A.,ii, 416. 

urinary. See Urinary pigments. 
PiloUte from the Pyrenees {Fjuedhl], 

A., ii, 400. 

Pimelic acid, electrolytic decomposition 
of (Yanzelti), a., i, 939. 

^ Fimelic acid, a«-d^aminO', synthesis of, 
and its dibenzoyl derivative (Sorexkes 
and AxnERSEi^)» A., i, 651. 
PimpinelUn (Herzog and HAxcu), A., 
i, 905- 

Pinaeolin (methyl Uit. -luhjl htoiu), 
solubility and reactions of 
(Delance), A., i, 762. 
relation of tetramethylethyle.De to 
(Delacre), a., i, 243. 

Piaacone, C 22 H 22 O 2 , from l-pheuyl-A- 
cyclojienten-S-one (Bop.sciie and 

Mknz)» A., i, 148, , 

^nacone hydrogen peroxide (Tanat.ip.), 

1 A., i, 400. 

Pint tar oil, Rusiian(ScHiNDELMEisEi!), 

' A., i, 95. , 

Pine-vood, chemical composition 01 
(KlasoN ; Klason and FAGEiiLDn), 

Piueuc! hydration of (Bakbier sml 

Grignard), A., i, 94 . 

action of ozone on (HarRIK^ an'i 
NekBSHEIMEK), a., 1, 

oxidation piodacts »( (»““* 
and Heiebbon-), T., |88 . 
cf-Pinene, hydration of (SMlR^o^r), A., 

f-Finene chloroxime, 

ine on (GolUbEFF), A., , . p fYnin 

with glycine (Godden), T., 

144. , /ii » vuFV and Gfi^’ 

PiuisMids, active (BAEmEi." 

' NARb), A,, 1, 852. 
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Pinocamplieol xantliate (Tschugaeff), 
A.,i, 93. 

/-Pmocamphone t^ibromide (Schimmel 
& Co.), A., i, 667. 

/ Pinonic acid (Schimmel & Co.), A., 
i, 667. 

Pinonic acids, active, and their oximes 
{Barbieh and Grionaed), A., i, 
852. 

Pi'tms Jejfreyi, resin of (TscinnCH and 
Lel'chtekbeuger), a., i, 196. 

Pi tins palustris, oil from. See Long 
leaf pine oil. 

Pinus serotiTia, volatile oil of (Heett and 
Dickson), A., i, 435. 
4'Fipecoliiie*3-W'dicaTboz7lic acids. See 
Ciiicholeuponic acids. 

Piperazine derivatives and pyrrole 
derivatives, synthesis of, from the 
three nitroanilines (BoKSCHK and 
Titsingh), a., i, 103. 
arsenates and phosphates (Asteijo 
and Brenta), A., i, 919. 

Piperidine, 4-chloro-S'Cyano-, hydro- 
chloride of, and 3-cyano-, reactions of 
(WoHLand Losanitsch), A., i, 47.“ 
Piperidine*3-aldehyde and its additive 
salts and diethylacetal and 4-chloro-, 
diethylacetal of, and its 1 -benzoyl 
derivative, and dimethylacetal of 
(WoHL and Losanitsch), A;, i, 46. 
Piperidines, mutual solubility of, and 
water (Flascrner), A., ii, 364. 
tertiary, formation of (v. Braun), 
A., i, 677. 

Piperi^o-, See PiperidyL. 
4-Piperidylacetic acid, «-»•- 3-cyano-, 
and its hydrochloride (Wohe and 
Losanitsch), A, i, 48. 
7*Plperidylacetoacetic acid, ethyl ester, 
and its salts (Benaey), A., i, 601. 
a- Pi peridyl- acetonitrile, -w-bntyro- 
nitrile, -n-hexonitrile, and -rt-octo- 
nitrile and its hydrobromide (v. 
Braun), A., i, 676. 

Piper^ylacetophenone and its meth- 
iodide and their benzoyl derivatives 
(Rare, Schneider, and Beaasch). 
A., i. 361. 

Piperidylethyl benzoate and its additive 
salts an<l physiological action- 
(Pyman), T., 1795 ; 208. 

phthalate and its additive salts 
(Pyman), T., 1805 ; P., 208. 
salicylate and its hydrochloride (Fare- 
WERKE VOEM. MeISTER, LuCIUS & 
Pruning), A., i, 176. 
Piperidylmethylmandelamide (Ein- 

houn), A., i, 611. 

Piperil, action of thionyl chloride on 
(Barger and Ewins), T., 735: p. 

60, ’’ 


Piper metilLysticum (Kawa root) 

(WlNZHEIME^, A., i, OT4. 

Fiperonal, condmsation of, vrith benzid- 
ine, |>-bromoaniline, m-nitroaniliue, 
and j7-phenylenediamine (Moore 
and Cr alb), A., i, 369, 
action of phosphorus pentachloride 
and of thionyl chloride on (Babgek), 
T., 6^2. 

Fiperonalsy?mzime, rate of inversion of, 
in inactive substances (Patterson 
and McMillan), T., 1043 ; P., 185. 
Piperonyl alcohol, action of thionyl 
chloride on (Barger), T., 567. 
Piperonylacetone and its semicarbazoue 
(B^hal and Tiffeneau), A., i, 
631. 

Piperonylacraldehyde derivatives, pre- 
paration of (Winzheimer), A., i, 
656. 

Piperonylacrylic acid. See Methyl- 
enedioxybenzoylaerylic acid. 
y-Piperonylisocrotonic acid, a-hydroxy- 
(Bougault), a., i, 539, 
Piperonyleneacetone, identity of, with 
methysticol, and its derivatives (Winz- 
heimer), A., i, 656. 

Fipeionylidene -^^-aminobenzoio acid, 
ethyl ester, -T^-chloroaniline, and -p- 
toluidine and their monohydro- 
chlorides (Moore and Gale), A., i, 
369. 

Fiperonyliden e -p- aminodimethylaniline 

and its hydrochlorides (Moobe and 
Gale), A., i, 369. 

Piperonylidenecarbamidozime (Con- 
duciiE), a., i, 154. 
Fiperonylideneoinnamylideneacetone 

and its hydrochloride and bromides 
( Francesco N I and Cdsmano), A., i 
802. 

Piperonylidenemethysticol {Winzheim- 
er), A., i, 805. 

Piperonylidenepyruvic acid, iodo -lactone 
from (Bougault), A., i, 539. 
Plperonyloin, action of thionyl chloride 
on (Barger and Ewins). T.. 735 : 
P., 60. 

Pipette, improved (Woithk), A, ii 
827. 

automatic syphon (Bailey), A., ii, 
827. 

and measuring vessel, rapid (Schu- 
bert), A., ii, 424. 

and wash-bottle, combined (Hogarth), 
A., ii, 981. 

Fisum sativum. See Pea. 

Pitchblende, preparation of radium from 
(Pawkck), A., ii, 917. 

Pitchblende residue, treatment of 
(Haitinger and Ulrich), A,, ii, 
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Pituitarv body, chemistry of the in- 
fundibular portion of the ( Aldbich), 

extract, daration of effect of, on blood 
pressure (Mummeby and Symes), 
A., ii, 767. 

Placenta, nucleo-protein of the 
(SAVARii), A., i, 69. 

Planclieite from the French Congo 
(Lacboix), a., ii, 508. 

Plant extracts containing chlorophyll, 
photodynamic action of (Haus- 
mann), a., ii, 881. 

metabolism, toxic snbstanoes arising 
during (Schreiner and Sullivan), 
A., ii, 422. 

nutrition, importance of the fixation 
of nitrogen in soil by free bacteria 
for (Koch, LirzEXDORFP, Krull, 
and Alves), A., ii, 56. 
roots, toxic substance excreted by 
(Fletcher), A., ii, 617. 

Plants, origin of the colouring matter of 
(Labokde), A., ii, 774. 
mechanism of the distribution of 
odcriferous principles in (Chara- 
BOT and Laloue), A., ii, 774, 
effect of carbon disulphide on 
{Ego row), A., ii, 421. 
influence of didymium and gliiciimm 
on (Kanomata), A., ii, 616. 
effects of variations in inorganic salts 
and reaction on (Moore, Roaf, and 
Knowles), A., ii, 768. 
absorption of varying amounts of lime 
aud magnesia by (Takeuchi), A., 
ii, 624. 

behaviour of eerUin organic sub- 
stances in (Ciamician and 
Ravenna), A., ii, 773. 
influence of micro-organisms on the I 
utilisation of the potassium in 
leucite by (de Grazia and 
CAiiroLA), A., ii, 415. 
in both water and sand cultures, effect 
ot the addition of sodium to dclicient 
amounts of potassium on the growth 
of (Hartwell, Wheeler, anti 
Pemukr), a., ii, 423. 
action ofsu]])hur dioxide on (Wikler), 
A., ii, 887. 

growing in solution culture.s, power 
of sodium nitmte and calcium carbon- 
ate to decrease toxicity in con- 
junction with (Scukeinkr aud 
Reed), A., ii, 420. 

the respiratory pigments of (Pal* 
ladin), a., ii, 416. 
liberation of carbon dioxide by dead 
parts of (Nabokich), A., ii, 61 C, 
function of calcium in (Grafk and 
V. PoKTHFiM), A,, ii, 884. 


Plants, chemiMl changes CMiseow, 
the wounding of (FkiedpLi*.''' 
ii, 774. A., 

occun-ence of salts of anhvrlp 

methylenediphosphoric 

phy tin in (Suzuki and 
A., ii, 124. 

production and physiolomeal r'l 
pentosans in (Calabresi), [j' 

green the protein changes tit;/ 
hydrogen cyanide and the 

tlon of nitrogen in (R, 
and Peli), A., 217. 

nitrate;Teducing enzyme in {iHvrvn 
and Hankinson), A ii 
higher inflnenoe of micr’o «M„i* 
on the utilisation of the insnli 5 
phosphates hy (PE S, * : 
Cerza), a., ii, 210, “ 

odwiferous, vegetation of (Eo,,. 

Bertranh Fils), A., ii, 417 
perennial, successive conditions 
plantconstitueiits during the normnl 
development of a (Rocrv 
Bertrand Fils), A., ii, 417 
detection of arbutin in (Ficiitexhol/'' 
A., ii, 995, 

employment of nitron for estimatinir 
nitrates in (Litzendorft), A., ii" 


Plasma, muscle. Sec Muscle plasma 
Plastein (Sawjaloff), A., i, 354. 

(Rev EXE and van Slyke), A.,’i, 932 
Platinichloridea, Platinocyanides,’ auj 
PlatinouB chloride. See under 
Platinum. 

Platinum, chemical dec om position of, 
by means of an alternating cuireot 
(Gross), A., ii, 199, 
change of density and specific heat of, 
after treatment, and the depemlem f 
of the specific lieat on the tempf n- * 
ture (Sc’Hlett), A,, ii, 563. 
and amenic, freezing point diagrams 
of the system (PjUEDJacn and 
Leroux), a., ii, 300. 
oxidlsability of (Marie), A., ii, 299. 
pa.ssivity of (Kuek), A., ii, 601, 9M. 
colloidal, reduction c-irilysis with 
(Paal and Gkrcm), A., i, 599. 
and liydrogen, reduction with, at the 
ordinary temperature (WiLisr.vrTEK 

and Mayer), A., i, 3S3, 6'36. 
Platinum alloys, detection of ruthenium 
in (Ouloff), a., ii, 231. 
with thallium {H.U'K.srii.l), A., 


501 . 
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Platinum alloys with tin (PoDKOrJtEFF), 
A., ii, 391* 

Chloroplatinic acid, preparation of, 
by electrolysis of platinum black 
(Webee), a., ii, 391. 

Platinous chloride, compounds of, 
with dicyclopentadiene (Hofmaxn 
and V. Naebuxt), A., i, 519. 
Platinicblorides, optical investigation 
of the condition of (Hantzsch, 
Ci.ARK, and Meyer), A., ii, 447. 
Platinocyanides (Levy), A., i, 252. 
fluorescence of (Levy), T., 1446; 

P., 178. 

Platinum' blue (H OEM ANK and Bl'Oge), 
A., i, 14L 

Platinum metals, detection of, by the 
iiietapliosphate bead (Donau), A., 
ii, 434. 

“explosive,’^ phy.=iico-chemical . re- 
searches on (Cohen and Sti{ENger.s), 
A., ii, 299. 

Plumbago, estimation of carbon in, by 
lueans of an electric furnace (JoiIN- 
.son), a., ii, 630. 

Point discharge. See under Electro- 
chemistry. 

Poison, cobra, action of, in destroying 
complement (JVIoegenroth and 
Kaya), A., ii, 313. 

snake, hemolysis by (v. Dungern j 
and Coca), A., ii, 866, j 

Poisons, influence of certain, in the 
fibrillary contraction of the heart 
(Winter berg), A., ii, 521. 
action of, on enzymatic processes 
(Santesson), a., ii, 1061. 
of Amaniki PlioMoidcs (Abel and 
Ford), A., ii, 1061. 
corrosive, post-viortcm action of, in 
the stomach (Harnack and Hilde- 
BRANDT), A., ii, 1062. 
vegetable, detection of, in decomposed 
animal bodies (Panzer), A., ii, 
997. 

See abso Ila’raolytic poisons. 

Poisoning by utoxyl (Plume nth al and 
flERSCllMANN), A., ii, 613. 
by bismuth suhnitrate (Bohme), A., 
ii, 55. 

, by bromobenzene, protein metabolism 
in (Marriott and Wolf), A., ii, 
123. 

cobra, and bcemolysis (Bang), A., ii, 
721. 

by cresol {Blumrnthal and Jacoby), 
A., ii, 55. 

by le<ad and its detection (Schmidt), 
A., ii, 412. 

by oleic acid (Faust), A., ii, 1062. 
by phosphorus, chemistry of {Forges 
and Pkibkami, A., ii, 721. 

xciv. ii. 


Poisoning b^’’ potassium chlorate (Riess), 
A., ii, 1062. 

Polarimetric mehsurements and atudy. 

See under Photochemistry. 

Polonium, extraction of, and its proper- 
ties (Giesel), a., ii, 842 ; (Makgk- 
wald), a., ii, 454, 

a-parlicles, range of activity and ab- 
sorption of (Aschkinass), a., ii, 
920. 

rays (Lattes), A., ii, 796. 

Polyhydroxyaldehydes, partially alkyl- 
ated, preparation of (Dreyfus), A., i, 
654. 

Polyiodides, formal ion of, in nitro- 
benzf-ne solutio t (Dawson), T., 1308; 
P., 181 ; {Dawson and Jackson), 
T., 2063 ; 213. 

Polymerisation, application of optical 
pi’operties of lii^uiils to the study of 
(Andri^eff), a., ii, 547. 

Polymorphism (Barlow and Pope), T., 
1528; P.,193. 

of liquids (Vorlander), A., ii, 22. 

Polynitro- compounds, partial electro- 
lytic reaction of, in presence of vanad- 
ium compounds (Hofer and Jakob), 
A., i, 869. 

Polyoxymethylenes, a-, j9-, 7-, and 5- 
(Auerbach and Barschall), A., i, 
131, 

Polyp eptidephosphoric acid [paranudeic 
acid] from caseinogen (Reh), A., i, 69. 

Polypeptides, synthesis of (Fischer), 
A,, i, 324, 544, 887 ; (Abderhalden 
and Guggenheim), A., i, 420, 535 ; 
(Fischer and Krojt), A., i, 773 ; 
(Kay), a., i, 773 ; (Fischer and 
IliHSZOwsKi), A., i, 887; (Fischer 
and Scheiblek), A., i, 957 ; 
(Fischer and Cone), A., i, 1004 ; 
(Fischer and Reif), A., i, 1007. 
containing tryptophan (Abderhalden 
and Baumann), A., i, 932. 
which contain tyrosine, action of 
tyrosinase on (Abderhalden and 
Guggenheim), A., i, 1030. 
course of the fermentative degradation 
of (Abderhalden and Koelkf.b), 
A., i, 488. 

action of the juices expressed from 
cells on (Abderhalden and Lus- 
SANA), A., i, 489. 

action of the juice of Psalliota cam- 
pestrvi on (Abderhalden and 
Rilliet), a., i, 4S9. 
cleavage of (Abderhalden and 
Koelxer), a,, i, 238. 
behaviour of certain, towards the red 
corpuscles and platelets of ox-blood 
(Abderhalden and Manwaring), 
A., ii, 510. 


94 
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Polypeptides, behaviour of certain, to- 
wards the plasma of ox-blood 
(Abdekhaldbn and McLester), 
A., ii, 511. 

See also Amino-acids dnd Dipeptides. 
Polyphenols, hydrogenation of (Saba- 
tier and Mailhe), A., i, 529. 
Polyphosphates. See under Phosphorus. 
Polysaccharides, formulae of (Kiliani), 
A., i, 320. 

Polys nlphides, inorganic, theory of 
(Erdmann), A., ii, 882. 
organic (Holmberg), A., i, 308. 
Porcelain, hot, validity of Faraday’s 
law iti the electrolysis of (Haber, 
Rieff, and Vogt), A., ii, 254. 

Positive electrons. See under Electro- 
chemistry. 

Potable water. See under Water. 

Potash bulb, new form of (Hill), P., 182. ! 
Potassium, extraction of, from felspathic 
rock (Cushman and Hubbard), A., 
ii, 58 d, 

radioactivity of (McLennan and 
Kennedy), A., ii. 750. 
solutions of, in liquid ammonia (Ruff 
and Zeu.neu), A., ii, 585. 
as the source of helium in saline 
minerals (Strutt), A., ii, 923. 
physiological function of, in vegetable 
organs (Stoklasa), A., ii, 417. 
Fotasaium salts, viscosity of solutions 
of (Getman), a., ii, 464. 
action of, on photugra]ihic plates 
(Levin and Ruer), A., ii, 448. 
reciprocal compunds of, with sodium 
salts (Janecke), A., ii, 808, 840. 
Potassium ammoniostannate (Firz- 
gerald), A., ii, 114. 
rhodium bromide, and chloride i^OuT- 
BiF.R and Hu itlinger), a., ii, 200, 
hydrogen carbonate, reaction of, with 
magnesium carbonate and water 
(Buchner), A., ii, 184. 
chlorate, action of, on hauerite and 
pyrites (Si-ezi.v), A., ii, 861. 
poisoning with (Riess), A., ii, 1062. 
jj^rchloratc. detection of, in potassium 
chlorate (Klobbie and Vissek), A., 
ii, 627, 

chloride, solubility of, in aqueous 
pyridine at 10“ (SciiiutEDER), A., 
ii, 277. 

influence of, on the solubility of 
calcium hydroxide, and vice 
versa (Kernot, D’Agostino, and 
Pellegrino), A., ii, 568. 
maOTesium oxychloride formed by 
electrolysis f»f the residual solu- 
tipns from tlie manufacture of, 
and it.s imivutance for the prepara- 
tion of hriiinine ( IIhf), A,, ii, 016. 


Potassium platinichloride, solni i’ 
(Archibald, Wilcox 
let), a., ii, 492, ’ ^ 

chromates, behaviour of 
temperatures (GroschufpI 
501, ii, 

rfrchromate.^crystallisation of ... 




A., ii, 325. 




calcium chromate, dimor.,hi,„, , 
(Rakowski), A., ii, 674 ^ 
liydroxide, alcoholic solution 

tiou^of a colourless 

pfriodate, specific gravity a-nA .. i 
bility of ( Barkek), T, 16 
iodide, viscosity of non aqueous ,»i,. 
tious of (Getmas), a ii 66,' 

solubility of, in walcr, and (if !ai,t 

lu, at low temperatures (Kuem.uv 
and KER 8 CHBAUM), A., ii . 37 ' '* 
action of, on antinionic acid in 
presence of hydrochloric ac^^ 
(Kolb and Fokmhals), A., ii, 
reaction between potassium fori- 
cyanide and (Ju-sr), A., ii, §95 
effect of, on ptyalin (NEiLsWand 
Terry), A., ii, 612. 
cubes, rapid valuation of (Fior.u 
A., ii, 735. ' 


double salts of, with mcrcoric iodide 
and dimercurioJocamphor ia 
organic solvents (Marsh and 
Struthers), P., 266. 

lead periodide, Wells’, eoiiipositie!i 
and formula of (Meldrum), V., lib 

;«j^,viodide (Lami), A., ii, 762. 

iodides (Foote and Chalkeh;, 
A., ii, 556. 

perman^nate, reduction of solution; 
of, acidified with sulphuric acid in 
pre.sence of mineral acids (Wakvs- 
SKI and Tcheichvili), A., ii, 936. 

nitrate, crystallisation of (JoAts), T., 
1740 ; P,, 196. 

I>olyniorplii8m of (Bakluw and 
Por-E), T., 1548. 

nitiitc, molecular volume of (R-iv)) 
T., 999 ; P., 7.5. 

lead nitrites, complex (Meldiidi)) 

P., 97. 

aluminium silicates (Weybeiig), A., 
ii, 697. 

thorium .silicate (DfcoiN)* 

298 . 
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PotasBium silver silicoraolybdate (Cor- 
Ai^x), A., ii, 379. 

sulphate and magnesium sulphate 
system (Nacken), A., ii, 693. 
compound of, with arsenic sulphate 
(KijHL), A., ii, 36. 

copper and cadmium calcium sulphates 
(D’Ans), a., ii, 590. 

acidsulphates(Ai:zAMER), A., ii, 763. 

sulphide, compound of, with nickel 
sulphide (I. and L. Bellticci), A., 
ii, 196. 

sulphite, action of, on potassium 
tetrathionate in aqueous solution 
(COLEFAX), T., 798. 
and potassium pentathionate, the 
reaction between (Divers), B., 
122 . 

thioantimouates (Doxk), A., ii, 763, 
859. 

/r/tliionate (Mackenzie and Mar- 
shall), T., 1732; P., 199. 

A’fratbiojiate, action of potassium 
sulphite on, in aqueous solution 
(Colefax), T., 798. 

PotasBium cyanide, reaction of, with 
O'nitrobeuzaldehyde (Ekkckantz 
and Ahlqvist), A., i, 347 ; 
(Popovici), A., i, 550. 
influence of, on nitrogen excretion 
in dogs (Welker), A., ii, 411. 
influence of, on protein metabolism 
(UicHARns and Wallace), A-, ii, 
214. 

iutiuence of, on the respiration of 
Aspergillus niger, with remarks 
on the mechanism of the action of 
hydrocyanic acid (Schroeder), 
A., ii, 413. 

feiricyanide, reaction between potass- 
ium iodide and (Just), A., ii, 825. 

ferrocyanide, conditions of equilibrium 
in the system, ferric chloride, 
water, andfVoLsCHiN), A., ii, 468. 
estimation of, volumetrically (BoL- 
lenbach), a., ii, 996. 

thiocyanate, reaction between fcrjic 
chloride and (Bongiovanni), A., 
i, 770, 859. 

action of imide chlorides on (John- 
son and Storey), A., i, 837. 

PotaBflium, volumetric estimation of, as 
the cobaltinitrite (Drush el), A., ii, 
66 . 

estimation of, by the pbtinichloride 
method (de Vries), A., ii, 430, 
534. 

estimation of, in dung, manures, soil.s, 
and vegetable substances (Soiienke), 
A., ii, 321. 

estimation uf, in silicates (Auten* 
KiEin), A., ii, 897. 


PotaSBium and sodium, estimation of, in 
silicates (Thomsen), A., ii, 431. 
estimation of, in soils (Ronnet), A., 
ii, 534, 

application of the cobaltinitritp method 
to the estimation of, in soils 
(Drushel), a., ii, 735. 

Potassium salt deposits, physico-chemi- 
cal and mineralogical investigations 
of the occurrence of bromine and iodine 
in the (Boeke), A., ii, 505. 

Potatoes, manuiing experiments with 
calcium cyanamide on (Stutzek), 
A., ii, 726. 

action of manganese compounds on 
(GrEgoire, Hendrick, and Car- 
PIAUX), A., ii, 529. 
sodium nitrate compared with am- 
monium sulphate for (BaessLEr), 
A., ii, 127. 

Potential differences. See under Electro- 
chemistry. 

Pozzuolana and mortar, microscopic 
study of (Gallo), A., ii, 844. 

PraBeodymiom salts, borax bead test 
for (Milbauer), A., ii, 70. 

Praseodymium fluoride (Popovici), A., 
ii, 283. 

Prasindones (Kehrmann and Schwarz- 
enrach), a., i, 297. 

Precious stones, coloration of certain, 
under radioactive influences (Ber- 
tkelot), a., ii, 8. 

of the family of aluminides, formation 
of (Bordas), a,, ii, 191. 
action of radium bromide on (Bor- 
eas), a,, ii, 8. 

Precipitates, possibility of determining 
the mass of, by observation of their 
rates of settling (Kohn), A., ii, 
92. _ 

inclusion of soluble suhstauces by 
certain (Fr ion), A., ii, 477. 

Pregnancy, amino-acids in urine during 
(van Leersum), a., ii, 715. 

Pressure and temperature in relation to 
ortliobaric volumes (llAiGH ; Young), 
A., ii, 813. 

Pressures, apparent deviations from 
Mariotte’a law and their influence on 
the measurement of .small (Soheel 
and Hruse), A., ii, 1016. 

Pressure cylinder, new (Pfyl and 
Linne), a., ii, 270. 

Proline {pjrrolidmc~2 carboxylic aciA)^ 
synthesis of (Sorensen and Ander- 
sp), A., i, 675, 

derivatives of (Fischer and Rejp), 
A., i, 1007. 

Prolines, isomeric hydroxy-, and their 
derivatives (Leuchs and Felser', A., 
i, 510. 
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ProlyMeucijxe anhydride (Fischer and 
Heif), a., 1, 1008. 

Propaldehyde, o-amino-, ^-nitrophenyl- 
osazoiie of (Neuberg), A., i, 323. 

Propaldehydedimetbylac^tal, a-bromo- 
aiid j8-iodo« (WoHL and Sciiweitzeii), 
A., i, 942. 

Propane, oxygenated acyclic derivatives 
of (WoHL, Schweitzer, Koppen, 
Roth, and Lange), A., i, 941. 

f-yc/oPropane {trimdhijlene)^ preparation 
of{HAEHN), A., i, 14 ; (Gustavson), 
A., i, 82. 

derivatives, fonnation of (Gui^izeit 
and Lobeck), A., i, 129. 
formation of, from cyclobutane 
derivatives (Demjanuff), A., i, 
85. 

ring, scission of the, by catalytic 
reduction (Zelinskv), A., i, 15, 

Propanedicarboxylic acids. See Di- 
methylmalonic acid and Gliitaric 
acid. 

Propaaetetracarboxylio acid, 

bromo- nnd a7-''^ichlorO', metliyl 
esters (Guthzeit and Lobeck), a", 

i, 129, 

Sec also Dicarboxyglutaric iicid. 

cy(VoPropanet€tracarboxylic acid and 
its esters and amide, formation of 
(Gtjthzeit and LoI'ECk), A., i, 129. 

Propane tricarboxylic acid. See Tricarb- 
allylic acid. 

Propargyl alcohol {proi>ifwI), hydrate, 
phenylurethane, and iodo-dorivatives 
of (LEsriEAr), A., i, 196. 

Propargylcarbinol (Lespieau andPAUi- 
.selle), a., i, 496. 

i^^'PropenylanisoIes, v~ and (Rf.hal 

and TiFFENKAi'), A., i, 261. 

2>-Propenylpb.enetole, synthesis of, and 
its dibromide (Behai, and TiKKENEAub 
A., i, 260. 

^]-\^-Propeuylpheuetole and its dimeridc 
(Behal and Tifekneau), A., i, 262. 

^oPropenylphenol, syntlie.sis of (Bi^hal 
and Tiffen'Kau), A., i, 260. 

o-il'-Propcnylpbenol (B£n.\t and Tiffe- 
neaf), a., i, 261. 

Propenyltetramethyl-vuphenylenedi* 
amine and its picrate (Sacii.s and 
ArPENZEI.I.KK), A., i, 188. 

Propenylveratrole. syiithe.^is «)f (Behal 
and Tiffeneaf)» A., i, 260. 

Propinol. Sec I^ropargyd alcohol. 

Propionic acid, vapour density of 
(Favcon), a., i, 310. 
heat of vaporUation of (Kaucun), A., 

ii, 257. 

Propionic ftcid. complex chroniium salts 
(Werner, Jovanovjis, A.sciikinasv, 
and iVi-v-Ki/i), A., i, 936, 


Propionic acid, ethyl c-ster. j 
of (Forster and VmiA r 
p., 54. ’ 

Propionic acid, amino-. See Man’ 
a-bromo-, ethyl ester, con.lot;!,!*"; 

With cyclohexanones {Wmj ’ 
Evans, and MENi)Ei,.vsoiiMt 
tholdy), a., i, 403. 
a-bromo- and a-chloro-, glucimun i 
(Glasmann and Kovkky^ • 
121 . 

o-hydro\-y-. Sec Lactic acid 
f?/-Propioiiic acid, a-iodo- (Abdeuiiai 
and Guggenhei.m), A., i, gsV 
Propionitrile, additive compcniudof uiH 
silicon tetrabromide (RRYxojno i) 
280. ■ ' 


Propionitrile, chloro- 


preparatioii 


(Bebgell and Feigl), A,', i, i 4 ()' 
^-Propionoxyisatin (Heli.ku and Sen. 
LIS), A., i, 208. 


Propionyl chloride, a- and jS-chlnro- 
their p-toluidides (Wolffexstfiv mi 
Rolle), A., i, 282. '* 

tfAPropionyl chloride, a-iodo- (Adi®-, 
halden and Guggenheim), A,, i ssr 
Propionylamino-. See under the parfin*' 
Substance. * 

Propionylhenzylpropionic acid, etlid 
ester (Dikckmann and Ki:om -t V 
389. 


y-Propionylbntyric acid and its csteN, 
oxime, and semicarbazone (Blaise and 
Maire), a., i, 392. 

Propionyldiglycylglycine and ils tiiiy] 
ester, a-brorno- (Fischei;), A., i, 

I f^Propionyldiglycylglycine, o-bromo 
(Abdkkhalhk.n and Hirszow.ski' 4 
i, 888 . ■’ ' 

I Propionyletbylmalonic acid and its ptl;\ 1 
I ester and its semicarhazoiie (Bi.vi.iE 
I and Maikk), A., i, 391. 

: Propionylglycine, cMromo- (Fischej;, 

I A., i, 324. 

I Propioaylglycylglycine, d-B-bmniG- 
! (Fisuher), a., i, 325. 

Propionyliminoc.V'A'heptanecarboxylic * 
acid, attempt to synthesLu (Stalm- 
koFF), a., i, 265. 

I S-PropionyM-methyl-A- tv/id^ihexene 
and its seinicarlazone (Wat-LACH aii'l 
Hent.schler), a., i, 40.'). 

; Propionylphoaphamic chloride, dfs- 
i chloro- (S'l'Ki.NKGi’F ami Bexemk;, 
A., i, 963. 

: 3-Propionylpropioiiic acid and itsscmi- 
carbazom- aiid ethvl ester (Maike , A., 
i, 218. 

Propionyltropeine. a^-ffibioine- aim “ 

ami 3-cliU)i'o-, and their additive salts 

(WoLKFKNS'IKiN and ROLLEl, A., b 
2S*J. 
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f^Propionyl-?- tyrosine, a-bromo-, and its 
ctliyl ester, and a-bron?o-3:5-rfnodo- 
(Abderhalden and Hieszowski), A., 
i, 8S8. 

r/?-PropionyI-/-tyro8ine, iodo-derivatives 
(Adderhaldex and Gugoenheim), 
A., i, 887. 

Propionyl-d- valine, f?-a-bromo- (Fischer 
and SfHErnLER), A,, i, 958, 
Propiophenone, r- and /S-ainino-, salts of 
(Gabbiel), a,, i, 181. 

Propiophenonyl* carbamide and -pbenyl- 
thiocarbamide (Gabriel), A., i, 181. 
Propyl alcohol, oxidation of, by a con- 
tact process (Orloff), A., i, 306. 
AsoPropyl alcohol, dtchloio-, and its 
benzoyl derivative (Wohl and 
Roth), A,, i, 912. 

/vzchloro-, decomposition of (Moss- 
LEii), A., i, 751. 

Propyl arsenite (Lan(;, Mackey, and 
Oortxer), T., 1367 ; P., 150. 
chloride, action of ethylamine on 
(CoMAXDUcci and Arena), A. i 
138. 

cu procyan id R (Gvillemaud), A., i, 
720. 

ryc/oPropyl acetic acid and its salts 
■ (Dem.tanoff and Dojaeexko), A i 
156. 

v-^-i5£3Propyladipic acid, preparation of 
(Blanc), A., i, 245. 

n- Pro pylamino acetal and its derivatives 
i (Paal and van Gemrek), A., i, 511. 
jn-Propylanilopyrines, 2- and and 
their derivatives (Michaelis and 
Mielecke), A., i, 62. 
isoPropylwobutylBuccinic acids, iso- 
meric, and their salts and anliydrides 
(Fichter and Glaser), A., i, 660. 
fsoPropylcarbamide (Conduchi^:) A., i, 
155. 

Prop ylcarhyl amine (Guillem a no), A 
1, 719. ^ ■’ 

Propylcatechol, dtcliloro-, cyclic carbon- 
ales of (Barger), T., 2081 ; R, 237. 
F°Py^^''^®^loro8ilicane (Melzkr)' A. , i, 

B-n Propylcinnamic acid (Sciiroeter 
and Bvchholz), A., i 170 

l-79oPropyldiphenyl-2:3'Aicarboxylic 

acid (or 3-isopropvldipheiiyl.2'-4Ldi* 
carboxylic acid) and its methyl ester 
ami Sliver salt (Lux), A., i, 874 
. ropylene ozonide { Uaiiries and H Heff- 
ner), A., i, 846. 

»ropylenediamine and cthylcnediamine 
compounds of, witli chromium and 
cobalt salts (Pfeiffer, Gassmann 
and PiETSCH), A., i, 508. 
‘ropylenedicarboxylic acid. See Mesa- 
come acid. 


) /t-Propyl-A^-p?/c7ohexene and its nitroso- 
I chloride, nitrolpiperidide, and meth- 

J oxyloxime and semicarbazone (Wal- 

I LACH, Churchill, and Rentschler), 

[ A., i, 405. 

j MoPropyl-ALcyc/ohexene and its nitroso- 
I chloride and oxime (Wallach and 

Malhson), a., i, 406. 
l-woPropylcyt'/ohexeii-2-oiie and its 
semicai'bazone CVVallach and Malli- 
son), a., i, 406. 

l-isoPropyl- A^- and - A^-CT/c:?ohexeii-4-one8 
and their seinicarbazones (Wallach 
and Heyer), A., i, 425. 
woPropylideneacetone. See Mesityl 

oxitfe. 

Propylidenecyc7ohexane and its nitroso- 
chloride, nitrolpiperidide, and meth- 
oxyloxime (Wallach, Churchill, 
and Renrschler), A., i, 405. 
MoPropylideaecz/c/ohexane (W.4.llach 
and Mallison), A., i, 406. 

• Propylidenephosphamic chloride, a^jB- 
ri'ichloro- (Steinkoff and Bexehek) 
A., i, 963. 

2-Propylimino-4 methyluraeil, chloro- 
(Majima), A., i, 223. 
woPropylmalonic acid, ethyl ester, sodium 
derivative, action of monochloromethyl 
ether on (Simonsen), T., 1777: P 
212 . 

woPropylmalonic acid, j3- hydroxy-, ; 3 - 
lactone of, from acetone and malunic 
acid, and its salts (Meldrum), T 
598 ; R, 31. 

mPropyl methylvinyl ketone and its p- 

nitrophenylhydrazone and semicarb- 
azone, and isomeride (Blaise and 
Herman), A., i, 319. 
Ji-Propylnaphthalenes, a- and j3-, and 
their picrates (Bargkllixi and Mela- 
CINI), A., i, 775. 

3-Propyh'5ooxazoline (Maire), A., i 
290. » 

7-woPropylpentane, /8-iodo. (Clarke). 
A., i, 493. 

isoPropykycZopentane, 3-amino- (Bouve- 
AULT and Blanc), A., i, 135. 

LwPropylcj/c^opentane-3-carboxylainide 

(Bouveault and Blanc), A., i, 135. 
7-!:.soPropyl-j8-pentanol (Clarke), A., i 
493. ' 

woPropyln/c?opentan- 3- ol (Bouveault 
and Blanc), A., i, 135. 
7-LwPropyl-3-pentauone {rthylisopropyl^ 
acetone) (Clarke), A., i, 493. 
l-i!soPrapyic^(’/opeiitan-2-one and its 
carboxylic acid and their semiearb- 
f 2 ones (Bouveault and Locquin), A., 

('sfiPropyh7/tf^(jpentaa-3-one (Bouveault 
ami Bla.nt), A,, i, 135. 
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l./5oPropyl(’^c^opentan-2“One 3-car b- 
oxylio acid, ethyl eater (Bouviai:lt 
and Locquin), A., i, 173. 

2‘p- j5oPropylphenyl-2: Snaphtliagly- 
oxalise and its additive salts, and 1- 
aminO', and its derivatives and com- 
pounds with aldehydes (Fkanzen and 
ScHKTTKRMANN), A., i, 293. 

a-fV/t'/oPropylpropylene (Henjiy), A., i, 
881. 

S-Propylpyraxoline and its picrate and 
phenylcarbamide (MaIUe), A., i, 291. 

4-Propylq'aiiioline and its additive salts 
(Blaise and Maire), A., i, 5i37. 

jsoPropylquinoline, new, and its picrate 
(van H{)ve), a., i, 827. 

Propyltlieophyllines, n- and wo-, and 
their additive salts (Schwabe), A., 

i, 45. 

^-woPropylvaleric acid, 5-bromo-, ethyl 
ester (Hi.ano), A., i, 245. 

^-jj^-oPropylvalerolactone and its liydr- 
azino-derivative (Bi.AKr), A., i, 245. 

Prosecretin in relation to diahrics }nc,l- 
litus (Bainbridge), A., ii, 213. 

Pr Otago n (Cramer and AVilson), A., i, 
234 ; {Rosenheim and Tebb), A., i, 
488. 

optical activity of, and a new physical 
phenomenon observed in connexion 
with the optical activity of (Ro.sen- 
HEIM and Tebb), A., ii, S79. 

Protamine from salmon spermatozoa, 
composition of tlie (Nelsi>n}, A., i, 
1030. 

fi-om the spermatozoa of tlie Caspian i 
sturgeon (Malenuck), A., i, 1030. 
from the thymus gland (Nel.^on), 
a., i, 1030. 

as a means of distinguishing primary 
from secondary proteoses ( H v m er), i 
A.,i, 4S8. I 

Protamines, cliemi.stiv of (Malenuck), 
A., i. 1030. 

compounds of, with other proteins 
(Hunter), A., i, 71. 

Proteic acids in blood (Browinski), A., 

ii, 205, 

Protein, a thennosohible, said to be that 
of Bence-Jones, in unne((;niMi}Ki:T), 
A., ii, 212; (Gascakh and Deval- 
mont\ a., ii, 519. 

fieptonts from (K(k;ozi-\.ski), A., i, 
487. 

autolytic and hydrolytic degradation 
of, under normal and pathological ■ 
conditions (Glikin and Loevvy), | 
A., ii, 714. j 

absorption of (v. Kuiiiisv), A., ii, 000. 
assimilation of, introduced enttually | 
(Pringle and . Cram kr), A., ii, 
709. 1 


tein, assimilation of in*,, , 
parenterally (Cramer), a 


ER), A.', ii, 961 ; r 

A., ii, 1051. 

const! tutmn(HuGouNENQandJroj;Ki., 

decomposition, influence of nn,. 
free sources of energy on 
of, by the orgamstf(Flm'r, 
Gtgon ; Pari), a., ii, 961 
influence of the thyroid Han.i 
t le I'ate of (Pari), A., ii^ c,g.-) 
ferment of the gastric juice, actil 
alkalis on (Tichomirofe), a. j- 




lieff), a., ii, 976.” 
hydrolysis, auantitative nicasuroni,nt 
of, by “formaldehyde titrui 
(Sorensen), A., i. 115 ; (sS 

and Jessen-Hansen), A 

katabolism. See Katabolism. ’ " ' ' 
metabolism. See under Metabolism 
nomenclature (Kerort oe a joint 

COMMIITEE OP THE AMEJoris 

Physiological Society and th-. 
American Society of Biolocr'u 
Chemists), A., i, 301. 

precipitation, caloiimetrieinvesti^ration 

on (Hermtzka), A., i, 706. 
putrefaction, fatty acids of (XErREi:.; 

and Ro.senberg), A., i, Hd. 
synthesis in animals (llEMunuEsl A 
ii, 207. 

Proteins, “specific dynamic action” ol 
(Lusk), A., ii, 514 ; (Zuntz), A., 
ii, 606. 


changes in internal friction in, due to 
degradation (Sl’Hurr), A., ii, 
action in the dark of fluoresmit .sub 
stances on, and its rerersibilitv 
(Kudo and Jopi.nAi Kji), A., ii, 
the so-called ainidic nitrogen of tlie 
(Skraur and y, ll.\iiDT-8r]iEM.ai;.* 
A., i, 584. 

new method of hydrolysis of, by ine.u..v 
of hydrofluoric acid {Huqolwlsu 
and Morel), A., i, 706. 
hydrolysis of, in pepsin-acid solutions 
(Bkjig), a., i, 374. 
part played by alkali in the hydrolysis 
of, by trypsin (KubektsuX au'J 
iScHMiirr), A., i, 8-13. 
leucine fraction from the hydroh'-sis of 
(EHin.ictt and WENDEr), -A, 


preparation of isoleuciiic from tb' 
hydrolytic products of (Levese aiw 
J A tuns), A., i, 375. 
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Proteinfl, action of nitroxis acid on 
(TeEVes and Salomone), A., i, 114. 
production of fat from (Bogdanoff), 
A., ii, 206. 

and sulphur, thu foruiation of hydrogen 
sulphide from (Hiltjebrandt), A., 
h 709. 

rich in bases, digestion and absorption 
of (Lojstdon), a., ii, 870. 
digestion of, in the alimentary canal 
of the dog ( Abderhaldex, London, 
and Oppcer), A., ii, 514. 
behaviour of different, in the stomach 
and upper duodenum of the dog 
(London and Poeowzowa), A., ii, 
960. 

influence of, on hsemolysia (Meyer), 
A., ii, 513. 

katabolisni of (Hofmeister), A., i, 
1026. 

amphoteric, compounds of salt ions 
\vith (Pauli and Handovskv), A., 
i, 707. 

of egg yolk (Plimmer), T., 1500 ; P., 
190. 

of hoTse-sciura (Mellanby), A,, ii, 
117. 

iodised, absorption of (v. Furth and 
Friedmann), A., ii, 1050. 
of maue, hydrolysis of the (Osborne 
and Clapp), A., i, 115. 
native, electrical charge of (Field and 
Teague), A., ii, 118. 
of rice (Rosenheim and Kajiuila), 
A., ii, 317. 

vegetable, action of the enzymes of 
gastric and pancreatic juices on 
(Stutzer and Mebres), A., ii, 404. 
compounds of, with protamines 
(HuNTEit), A., i, 71. 
new reaction of (Bardach), A., ii, 332. 
colour reactions of (Fleig), A., ii, 
1080. 

chloroamiue reaction of (Cross, Bevax, 
and Briggs), A., i, 374. 
detection of, by moans of formaldehyde 
(v. Liebekmann), a., ii, 998. 
separation of (Haslam), A,, i, 71. 

See also Serum proteins. 

Proteose, occurrence of, in blood and 
urine (Borchakdt), A, , ii, 957. 

Proteoses in blood (Freund), A.,ii, 117, 
512 ; (Abderhalden), A., ii, 305. 
protamine as a means of distingulshiug 
primary from secondary (Hunter), 
A., i, 488. 

Protocatechualdehyde, cyclic carbonate 
of (Pauly), A., i, 428. 
Protocatechualdehyde cyanohydrin and 
its reduction (Farbwbrke yorm. 
Melster, Lucius. & Bkuning), A. i 
418, 


Protocatechuic acid, elec troly lie oxida* 
tion of (A. G, and F. M. Perkin), 
T., 1196 ; P., 149. 

cyclic carbonate, preparation of 
(Pauly), A., i, 423. 

Protocatechuic acid, phenyl and 
methoxjphenyl eaters, amide, and 
anilide (Barger), T., 569. 

Protocurcumin methyl ether (Clarke 
and Jackson), A., i, 670. 

Protopine of Japanese Corydalis roots 
I (Makoshi), a., i, 908. 

Protoplaamides, hydrolysis of (Etard 
and Vila), A., i, 68, 584. 

Prouatite from Colorado (van Horn), 
A., ii, 603. 

Prune, compounds of, with amino-com- 
pounds, and its sulphate and picrate 
(Grandmougin ana Bodmer), A., i, 
289, 572. 

hydroxy-, and its benzenesulphonyl 
ester (Grandmougin and Bodmer), 
A., i, 290. 

Pruneanilide (Grandmougin and 
Bodmer), A., i, 289. 

Fnnius Psmulo-ccrct$us var, Sieholdi^ 
new glucoside from the bark of 
(Asahina), a., i, 559. 

Pseudo-acids and their sodium salts, 
possible constitutional formulae of 
(Haller and Muller), A., ii, 1001. 
and acids, comparison of, in pyridine 
solution (Hantzsch and Caldwell), 
A., ii, 21. 

Psylla wax (Sundvik), A., i, 123. 

Psyllic acid and its salts (Sundvik), 
A., i, 123. 

Ptyalin, effect of potassium iodide on 
(Neilson and Terry), A., ii, 612. 

Pulegone, action of amyl nitrite on, in 
presence ufsodium ethoxide (Clarke, 

' Lap WORTH, and Wechsler), T,, 37. 

! action of magnesium methyl iodide on 
(Kupe and Emmerich), A., i, 556. 

I i?yPulegone, hydrocarbon from (Rupe 
and Ebert), A., i, 663. 

' Pulegoneacetal (Arbusoff), A. , i, 555. 

I iVcPulegonic acid, oxime and semicarb- 
azone of, and oxidation of the oxime 
(Clarke, Lapworth, and Wechslep.), 
T., 38. 

a^S-Pulenenone and its semicarbazone 
and r77chloro-, and its reduction pro- 
duct (Auwers and Hessenland), A., 
i, 550. 

a^-Puleuenone, dichloro-, conversion of, 
into A^^^-dihydro-p-xylene (Auwers 
and Hessenland), A., i, 651. 

^y-Pulenenone (l:4:4-in'mci/iy^-A®-cyclo- 
Aca’iOT-S-cnc) and its semicarbazone and 
diohloro-, and ^ 7 -Pulenenol (Auwers 
and Hessenland), A., i, 550. 
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Puleuone (1 :4 'A‘tri mcihyU'p\oUm’n. 

3-OK6), 4.chloro-l:2-rfihydroxy-. and 
its benzoyl derivative {AuWERS and 
HeSSENLAND), a., b 551. 

derivatives, synthesis of, from o- cresoL 
(Aewers and Hessen land), A., i, 

550. ^ . 

Ptunp, circulating (Stoltzeneerg), A., 
li, 1028. .. 

laboratory (Lether), A. , u, H u. 

Sprengel vacniim, simple lorui oi 
(Pollock), A., ii, 938. 

Purgatives^ saline. See Saline piirga- 

PuS' bases, formation of pyrimidme 
derivatives from (Steldel), A., i, oo, 
PurpnrogalUncarboxylic acid and its 
salts and tetraiucthyl ether, and the 
methyl ester of the ether (A. C- and 
F.M. Perkin), T., 1188 ; 1\. U9. 

Purpuxogallonecarbozylic acid and its 

acetylation and tetramethyl ether, and 
the methyl ester of the 

andF. M. Perkin), T., 1190 ; P., 149 

Pub, detection of indole in (loiicHEu), 

A., ii, 769. . . 

Putrefaction, studies on (Rettgkr), A., 

ii, 215. \ A ; in 

chemistrv of (Ackeumann), A. , , . 

Putrescine (Ackekmann^; A., >, W- 
putridine and its aunchlonde (Acker- 

Ptttrine^’and Us auricliloride (Acker- 

PyWometer, now form of (Boi sFiEin), 
T., 679 ; P.,69. , , , , 

for small amounts of substances 
(Fischer), A., i, 545. . 

PTr^idone. See .l.Dnnetliyta.mo- 

l-nhenyI-2:3-dimethyl-5-pyrazulone. 

<j,,jjx.Pvrau derivatives, cyclic oiomiiro 
salts from {Decker and Felsek), A., 

Pnano’ salt, related to brazilcin and 
ha-maU-in, synthesis ami cuustitution 
of (Perkin, Roiunson, and 
Turner), T., 10S5 ; Ih, HS. _ 
from alkylated hrazilein ami hounatem 
(Engels, Perkin, and Kurinson), 
T., 1147. , , 

Pyraziae derivatives, (<irmatmn of. fmm 
quinoxalines (Galeikl and J-oNN), 

Pvrazine, 2-annno-, ami it.s additive 
salts, and 3-carboxyUc acid {t,AUUiEL 
and .SoNNj, aA , i, 60. 
Pvrazme-2:3-dicarboxybc acid ami Us 
metl.yl esler. ealto, ai,l)ydride, Oi- 

r.,ni.K-, and in.ideiGAaRiKi. ai'd buNS), 

A., i, 60. S' 

Pyrazines, di^ubslitulcd, formation of 
(^GAhRlEL and Lieck), a,, i, 464. 


Pyrazole series, lactones of Dip 
and Schreiner), A., i, 291, 

Pyrazolone derivative, 

ethyl 4-pheDyl-l :l-dini(Uhylcyr.i,j 
hexane>2:6-dioi]e«3:5-dicarli(jxylate 

(Dieckmann and Kron), A., 
Pyrazolones, thio- (Mighaeijs, 
Lehmann, and Pander), A., i, §55 ’ 
S-Pyrazolones (Muihaelis, SriEf;ipj. 

and ^Vii.LERT), A., i, 209. 

Pyridazines, synthesis of (Paul and 
Kuiin), A., i, 57, 

Pyridine, some physico-chemipal ptr,. 
parties of mixtures of ivat.T aft,i 
(Hartley, Thomas, and Amtkhf.y 
T., 538; P., 22 ; (Dcsstan aJ 
Thole), T., 561 ; P., 59. 
equilibrium in the system, silv<>r 
nitrate and (KAHLExcEJitj and 
Brewer), A., ii, 469. 
compounds, absoi-ptioii sjteclia o{ 
(Purvis), A., ii, 74.5. 
with chromates (Biuoo.s), A., ii, 
113; (Parravano ami Pasia' 
A.,ii, 294. 

■with mercuric cy'aiiide (Schu jeijeii' 
A.,i, 252. 

with molybdenum tliiocvamto 
(Kosknheim and Garit.vkrl), 
A., i, 615. 

additive, with silicon letrakomye 
(Reynolds), P., 2S0. 
alkyl iodides and their coaduetirity 
(Schall), a., i, 736. 
cohalt ami nickel thiocyanates, action 
of iodine on (Pfeiefer andTiLCNER', 
A.,i,614. 

inagnesium organic compounds, actioii 
of, on benzaldchyde (Onno), 
methyl derivatives, clilorinatioi! of 
(SELL)t '^-5 1993 ; 1'., 225, 
reaction of, with sodium livtluigvii 
sulphitc( llUCHERKR aildSCJlENKTL', 
A., i, 452. 

Pyridine, 3:5-<(’h'hioro-, prepaiutiwi and 
orientation of (Sell), f.. 19H 
1997 P., 225. , ^ 

2;3;5*i'Tichloro-, orieiilatioD ot (NELL), 

"t., 2001 ; P., 225. 

2- chloi’0-5-amiuo- (Milin_ hm uid* 

Eowsl, T.. 1379 ; P, UL 

3- .r)-dfchIoro-2*ainitK)-, fc.niiiitioa_ o-, 
ami its idatinirhlondc, ami 
oliloro.2-hydroxy- (nei-l), 

P., 226. ' 

dfclilorod/livdroxy-, formati'ii w 
(SK,!uA,f„2600. ( f 

3-hvdroxy-, additive J 

; wjlii rhloroacetic acid 

I Pyridineacetoacetic acid, o-c} ano , J . 

1 cstcr,bctamcol\BENAiu-).A.,i,<>'i- 



INDEX OF SUBJECTS. 


1425 


Pyridine bases, use of, as halogen 
carriers (Cijoss and Cohen), R, 15. 
Pyridinebetaine, 3-liydroxy-, and ita 
methyl ether (Kirpal), A., ii, 436. 
Pyridine-2-carboiylio acid. See Picol- 
inie acid. 

Pyridine-3-carboxylic acid. See Nicot- 
inic acid. 

Pyridme-4-carboxylic acid. See m- 

Xicotinie acid. 

Pyridinecarboxylic acids, 2;6-substi- 
tutcd, action of methyl iodide on 
(TriiNAu), A., i, 912, 
Pyridinecarboxylic acids, hydroxy-, 
betaines of (KinPAL), A., i, 681. 
Pyridine-2;3-dicarboxylic acid. See 
Oninolinic acid. 

Pyridine series, new betaines of the 
(Kirpal), a., i, 679. 

2 Pyridone, 5-aunuo-, synthesis of, and 
its A" benzoyl derivative and 

AViddow.s), T., 1381 ; 174. 

2-Pyridyl benzoate, 5 -amino-, iV- benzoyl 
derivative of (Mir.i.s and Winnows ), 
T., 1383 ; R, 174. 

Pyrimidine derivatives in nncleie acid 
(OsnoRXK and Weyl ; Levexjs 
and Maxdel), A., i, 376. 
formation of, from purine bases 
(Steudel), a., i, 66. 

Pyrimidine, 6-amino-, piorolonate of 
{WiiKKLER and J.^MIESON}, A., i, 253. 
Pyrimidine synthesis, Tiaube's (Baum), 
A.,i, 292. 

Pyrimidines (Johnson and Heyl), A., 
i, 59; (Johnson), A., i, 692, 739; 
(Wheeler and Piddle), A., i, 692, 
693 ; (JoHN.s), A., i, 917 ; (Johnson, 
Clapp, and Martin), A., i, 835; 
(Johnson, Storey, and McCollum), 
A., i, 837 ; (\\ heeler and Johns), 
A., i, 838; (JonN.soN and Clapp), A., 
i, 931 ; (JoiiN.soN and Derby), A i 

Pyrines, 4-keto-compounds of (Mi- 
cuAELis and Engelhardt). a i 
01 s ’ ' 


^'-Pyrines, nitroso-compounds of (Mr- 
I^Iielecke, and Lutze), A., 

Pyrites, action of pota.ssium clil orate on 
(SpEzi.t), A., ii, 861. 
estimation of copper in (Remondini) 
A., 11, 323. 

pyrites crystals, American (Kiufs and 
Scott), A,, ii, ]15, 

’yrocatechol. See Catechol. 

Vrogallol, hydrogenation of (Sabatier 
and Mailhe), A., i, 529. 
l:3-dial_kyl ethers, carbamate.s of, pre- 
parahon of (Caslee Ciiemlsche 
Fabeik), A., i, 635. 


Pyrogallolaldehyde, compound of, with 
aniline hydrochloride (Gattermann), 
A.,i, 31. 

Pyromeconic acid {^-kydroxy-y-pyr&nc)^ 
constitution of halogeiiated compounds 
of (COMPAGKO), A., i, 280. 
PyromelUtic acid, constitution of the 
phthaleins of (Silrerrad), P., 209. 
fswPyromucic acid, constitution of 
(Blaise and Gault), A., i, 714. 
Pyromucy lace tic acid. See Furfuroyl- 
acetic acid. 

7 -Pyrone, 3 -hydroxy-. Sec Pyrome- 
conic acid. 

2-PyTone-6- carboxylic acid, 3-hydroxy- 
(Blaise and 0 .\ult), A., i, 714. 
4-Pyroiie compounds, formation of, from 
acetylenic acids (Ruhemann), T., 431, 
1281 ; R, 52, 177. 

Pyrones and allied compounds, relation 
between absorption spectra and chem- 
ical constitution of (Baly, Collie, 
and WAT.SON), P., 268. 

Pyronone ayn theses by means of the 
“ tertiary bases reaction ” (Wede- 
kind and Haeu-ssermann), A., i, 671. 
Pyrotartaric acid, dibromo , action 
of phenylhydrazine on (Fighter, 
Guggenheim, and Brasch), A i 
10.5. 

Pyrrhotite, recent formation of (Cornu) 
A., ii, 396. 

Pyrrole derivatives and piperazine de- 
rivatives, synthesis of, from the 
three nitroanilines (Borsche and 
Titsingh), a., i, 103. 
potassium derivative, action of silico- 
cliloroform on (Reynolds), R, 279. 
silicon compound of (Reynolds) P 
279. 

Pyrroles, reactions of (Angeli and 
Makchetti), a., i, 207, 

Pyrroles, nitroso- (Morelli and Mar- 
CHKTTi), A., i, 363. 

Pyrrolidine-2- carboxylic acid. See 

Proline. 

Pyrrolidone derivatives, amino-, from 
mesityl oxide and from benxylidenc- 
acetone (Kohn), A., i, 829. 

Pyruvic acid, ethyl ester, action of, on 
j?-toluidiiie (Simon), A., i, 687, 738. 


Q. 

Quartz, chalcedony, and opal, relation 
between (Leitmeier), A., ii, 954. 
change of state in, at 570“ (Mugge), 
A., ii, 303. 

Quartz tubes. See Tubes. 

Quercetin methyl and trimethyl ethers 
and their acetyl derivatives (Wunder- 
lich), A., i, 559. 
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Quercitol, occuiTence of (v. Lii-paiank), 
A., ii, 124. 

Qaiaaldise. See 2-HethylqumoImc. 
Qninatozing, pharmacology of the 
(Hiu)Ebrandt), a., H, 877. 
4-4xiinazolond { A-h^jdroxyquiiiazoline)^ 7 - 
nitro- (Bogert and Klabeu), A., i, 
467. 

Qninazolones (Bogert and Klaber), A., 
i, 4GG. 

Quinhydrone, absorption spectra of, in a 
state of vapour and in solution (Hakt- 
LEY and Leonard), P., 284. 

Qninic acid, calcium and zinc salts 
(Gorter), A., i, 346. 

Quinine, behaviour of, in the body 
(Grosser), A., ii, 213. 
sulphate and acid ]»ersulpliate 
(WoLFFE^STEiN and Wolff'i, A., 
i, 283. 

(7isulphate, direct application of Ker- 
ner’s and of Liebig- Hesse’s process 
to (BtGiNELLi), A., ii, 783. 
taiinates. See under Tannic acid, 
test for (Yonokasek), A., ii, 9i^7. 
Quinizarin,conilensation of, with aromatic 
amines (GnANDMoroiK), A., i, 808. 
diofhyl-^j-phenylenediamineandtoluid- 
inc derivatives of (Grandmougi.n), 
A., i, 809. 

o-Quinocatechol homi-ether. ^rp/»chloro- 
{Jackson and Carleton), A,, i, 428. 
o-Quinodimethylhemiacetalcatechol 
ctlier, 7ic.cochloro-, piej^aration of 
(Jackson and Carleton), A., i, 428. 
Quinol, absorption spectra of, in a .state 
of vapour and in solution (Hartley 
and Leonard), P., 284. 
hydrogenation of (Saratikk and 
.\Iailhe), a., i, r)29. 
ox'perinients on tlie oxidation of (v. 
Euler and Bolin), A., ii, 1021 ; 
(Wolff), A., ii, 1022. 
reaction of <iiaz<)ninm salts with 
<Orton and Everatt), T. , 1021; 
P., 118. 

action of fused potassium hydroxide on 
(Blanksma), A., i, 262. 
condensation products of (Meyer and 
Wittk), A., i, 670. 

and arbiitin, ditrerentiation between 
(Lem A ire), A., ii, 328, 
dimethyl ether, sulphination of (Smilk.s 
and Le Ros.signol), T., 760. 

Quinol, Wrttchloro- {h>f<iro'hhfo<'inil), 
preparation and puiiiication of (Boi - 
VEAUI.T), A,, i, 190. 

Quinoline and its rnonnnitro-denvative.s, 
nitration of (Kaukmann and 
HOtwY), A., i, 56.T. 
reduction of, in presence of nickel 
oxiib; (Ipatieff;, i, 332. 


Quinoline derivatives 

Deck*er), a., i, 364. 
of the anthmquinoiift series i 
tion of (Farbwerkr ' 
Meister, Lucius, k Hr,;., 

A., i, 365. ’ 

mechanism of the sviithpd . 
(Simon), A., i, 687^ 
alkyl iodides and their coiuin,,.,- 
(SCHALL), A., i, 736. ^ 

glyoxaline bisulphite, amiuo. fu,. 

BERG), A., i, 453, ^ 

8-mercaptan and its benzovl 
tive, ethyl ether, and 

and their 5-bronio-derivative K' l 

GKR), A., i, 363. 

Quinoline, amino- derivatives, rearH n 
of. with l-ohloro-2:4-(lini row " 

(MEIo™,GAP.„«,MKtKE:otS 

WiCHERK), A., i, 580. ^ 

6-chlcro-, additive salts of (Vow. 

RICHTEN and HOfchen), a i gi/ 
o-hydroxy-, salts of, with nluvW 
acids(FRITZSCHE&C0.) A i 

2:4-rfihydroxy. See 4-Oij,:a,i;o;trt| 
8-thiocyano- (Edingkr), a., i 354 
Quinolines, mechanism of the iWtiou 
of Skraup and of Doebner ami Mi]U 
111 the formation of (Blaise ajid 
Mai re), A., i, 566. “ 

Quinoline bases, action of acid esbi s r ■, 
(Si’ADY), A., i, 915. 

Qninolinc-6-carboxyIic acid, amide of, 

and its A-incthvIol Jerivative ^KI^ 
horn), A., i, 612. 
Quinoline-2-carboxylic chloride (Besj- 
horn), a., i, 681. 


Quinoline-e-carboxylpiperidylmEthyl- 

amide and its hydioehloride iElv. 
iiuiiN), A., i, 612. 
Quinolinesulphonic acid, S-liydvosy-. 
and its sal ts, preparation of ( Kiutzsche 
& Co.), A,, i, 208. 

Qnmoline-5-8ulphonic acid, 8-hyilroxv- 
7-iodo-, double animoniinu salt 
(Griese), A., i, 454. 
Quinoline-8-8Ulphonic acid3nJ5*bromo ,* 
and theirchlori(les(Ei)iNGE];),A.,i,d»>1, 
Quinolinic acid {jttifridinf‘-2:fidl‘:iui- 
ou'ylic a^id), 3-metliyl ester, ileronijio- 
sitioii of (Kiri'al), A., i, 565. 
Quinolylbenzotriazoles, 5-iiilro- 
GEN, Garrs, jMf.kk ELI) alii, and 
Wh'IIERn), a., i, 580. 

2*Quinolyl phenyl ketone (BtsiHoiiN), 
A., i, 681. 

4 Qainolyl phenyl ketone (Rnmivain 
Decker), A., i, 364. 

o-Quinomethylhemiacetalcatecholetker, 

AfV'«chb>i'o-, preparatiim cl (Jai’Kso.v 

and Carleton), A., i, 
o-Quinone. y-Benz'xpiiimiu'. 
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wi-Qainone. See m-BenzcKiUxnoiie. 
y; Q,uinoae. ‘ See ^-Benzoquinone. 
Quinone formation (Vidal), A., i, 902, 
Quinonedimetliyldi-iimuonl'am salts 
(WiLLSTATTER and Piccard), A., i, 
476. 

nf.‘!»xr}‘i-Qainonedimethyldi-immoninm 

salts (WiLLSTATTER and Piccard), 
A., i, 476, 915, 

Quinoneby dr azone s ,rela tion between , and 
j)-hydroxyazo-compounds (Borsche), 
A., i, 66. 

^/^rri-Quinoneimines (Willstattrr and 
Piccard), A., i, 475, 915. 

Quinones and aldehydes, jireparation of 
(Laxo), a., i,‘350. 

aromatic, direct hydrogenation of 
{Saratier and Mailhe), A., i, 278. 
bimi clear, as chromogens (Deckrk) 

a., i, 806. 

halochromism of (Meyer), A., i, 7S1 ; 

(Keiiumanx), a., i, 993. 
and their oximes of the benzene aeries, 
condensation of, with nitro-deiiva- 
tives of plienylhydrazine (Borsche), 
A., i, 66. 

Quinones, lialogen derivatives, action of 
a -benzoyl phenyl hydrazine on (Me- ; 
PiiERSox and Dubois), A., i, 461. 
Quinonoid compounds (Willstatxer 
and Piccard), A., i, 475,915 ; (Kehr- 
maxn), A., i, 699 ; (Willstatter and 
Muller), A., i, 731. 

‘'Quinonoid dyes, biiniclear ” (Decker) 
A., i, 805. 

Quinonoid sulplio- derivatives (Zincke 
and Prune), A., i, 336. 

Quinoxaline derivatives, formation of 
pyrazines from (Gabioel and Sonn) 

A., i, 60. ’ 

Quinoxaline, 2;3-f^ichloro- (Motylew- 
»Ki), A., i, 371. 

^D’droxy-derivatives(HiNSBET!G), A., i, 

Quin oxa lines, relation of azines to 
(I'iscfiER and Schindler), A., i, 221. 


Rabbit, the glycogeiiie changes in the 
placenta and the fadus of the pregnant 
(Lochhead and Cramer), A., 1^710 
Babbits, utilisation of the energy o*f 
provender as iuflmmced by the 
temperature of the surroundings 
and the nutritional condition of 
A f^nd Bocajewsky), 

Je?ra£tic>r’of 2:5.dikrtopipera^i„,, 
in the oj'gamsm of (Arderhalden) 

!:^^'^>*^KnALDKN and 
M acker), a., 11, 1052. 


I Babies, action of various chemical re- 
agents on the vims of (Fermi), A., ii, 

Bace^c amines. See Amines, 
amino-acids, ■ resolution of, by yeast 
(Ehrlich and Wendel), A., i, 268. 
compounds, existence of, in the liquid 
state (Dunstan and Thole), T.. 
1815; P., 213. 

triboluminescence of (Gernez), A., 
ii, 748. 

Bucemisatiou. See Autoracemisation. 
Bacemism, partial (La den burg and 
Hermann;, A., i, 364. 

Badioactive substances, Badioactivity, 
Badiatiou, and Bays. See under 
Photochemistry. 

Badiobacter and azotoliacter, the chemi- 
cal changes involved in the assimila- 
tion of free nitrogen by (Stoklasa), 
A., ii, 880 ; (Stoklasa, Ernest 
Stran.ik, and V/tek), A., ii, 975. 
Badio-lead (Szilard), A., ii, 141. 
Radiology. See under Photochemistry. 
Badiotellurium. See Radium F, 
Badiotborium, short-lived intermediate 
product between mesothorium and 
(Hahn), A., ii, 454. 

Radium in .Australian minerals (Maw- 
son and Laby), A,, ii, 917. 
in deep sea sediments (Joly), A ii 
649. » » > 

atomic weight of CVVilde), A., ii 141 
1027 ; (Thorre), A., ii, 448. 
what is ? (Faust), A., ii, 245. 
production and origin of (Ruther- 
ford), A., ii, 6. 

preparation of, from pitchidende 
(Haitincer and Ulrich), A., ii, 
857 ; (Paweck), A., ii, 917. 
atom, certain properties of the 
(Riecke), a., ii, 6. 
life of (Bolt WOOD), A., ii, 551, 
and uranium, i-eiation between(SoDDY) 
A., ii, 919. 

heat developed by (v. Schxveidler 
and Hess), A., ii, 919. 
ener^ of (Borodowsky), A., ii, 448, 
distribution in electric fields of tlie 
active deposits of (Russ), A., ii 
552. ' 

emission of electricity from the induced 
activity of (Duane), A., ii, 748. 
influence of, oa the electrolytic con- 
ductivity of colloidal solutions 
(ZfcOBiCKi), A., ii, 451. 

on the decomposition of 
hydriodio acid (Creighton and 
Mackenzie), A,, ii, 450. 
action of, on tlie coloration of certain 
precious stones (Beuthelot), A 
ii, 8. /» •> 
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Radium, rate of production of helium 
from (Dewar), A., ii, 921. 

formation of ozone by (Nasim and 
Leti), a., ii, 793. 

emanation, spectrum * of (Cameron 
and Ramsay), A., ii, 786 ; 
(Rutherford andRoYDs), A., ii, 
787. 

pliotogi’aphic impressions produced 
by (Munoz del Castillo and 
DiAz DE Rada), A., ii, 749. 
volume of (Rutherford), A., ii, 
791. 

detenu inati on of tlic molecular 
weight of, by comparison of its 
rate of diffusion with that of 
mercury vapour (Perkins), A., 
ii, 552. 

tlie initial cliange of the (Sidowick 
and TizARD), P, , 64. 
measurement of the absoiptioji co- 
efficients of, in solutions and 
mixtures (Koflek), A., ii, 80; 
(Munoz del Castillo), A., ii, 
749. 

direct action of, on copper and gold 
(Perm an), T., 1775 ; P., 214. 
action of, on solutions of copper 
salts (Curie and Gi.editsch), A., 
ii, 793. 

.action of, on water (Camerijn and 
Ramsay), T., 966, 992 ; P., 132, 
133 : (Rutijkrford and KoVDs), j 
A., ii, 1006. I 

chemical action of, on water and ; 
certain gases (Cameron and Ram- 
sayI, T.. 966 ; P., 132. 
decay of, when (iLs-^^nlvcd in water 
(Moore), A., ii. 651. 
coiideusalitui <.if water vapcin' in 
presence of (CrniE', A,, ii. 7. 
797. 

actiiiri of, in dialietes (PouL-Ssus), 
A., ii. 1057. 

quantitative estimation of, in the 
atmosphere (Eve', A., ii, 7, 919 ; 
(Ashman; Sauerly, A., ii, 
918. 

a-particles, scattering of, by matter 
(Geii;er , A., ii, 795. 

a-rays, the range of the (Dl'ANE\ A., 
ii, 553. 

secondary rays from tlie (Dl'ANK-. 
A., ii/.Molf 

secondary rays, ox]R‘rimei)ts on 
'STARKE!, A., ii, 341. 

7 ’ rays, ditfi-rent kind.s of, ami tlm 
secondary 7 -ray.H which I hey pro 
duce ( K i.EE-M A a . . i i , 553 
Radium briirnide, action of, on precious 

stones of the family of .alundiii'les 

1 B'H’.d.As;, a., li, 8. 


Radittm-5 and -(7, decay of, at liiM. , 
peratures (Schmidt), A., if 
(Makower and Russ), A. d J,}- 
(Engler), A., ii, 650. ’ ' 

Radium C, secondary 7- rays duo to,,, 
of (Eve), A., ii, 795. ^ 

Radium 77, A', A, occurrence of ■ 
ordinary lead (Elster au<l fv? 
TEL), A., ii, 449. 
separation of, from radiodead 
lard), a., ii, 141. 

RafSuose, hydrolysis of, by a^ids ni.] 
enzymes (Armstrong and Giovrr 
A., i, 712. 

Rays. See under Photochemistrv 
Reactions. See Affinity, cliemicfq 
Red lead. Sec Triplmnbie tetrajij-, 
under Lead. ' 

Reducing' sugars. See Sugars. 
Reductase, role of, in alcoholic fennemi 
tion (Palladin), a., i, .589, 
Reduction and oxidation of iiiisatutaT,-il 
organic oompound.s, catalytie 1. 
actions of (Fukin), A., i, 3ii, 
with platinum and hydrogen at tlj^- 
ordinary temperature (Wii.i.s'rfr. 
TER and Mayer), A i 3V) 
636. ’ ’ 

Reflection spectra, infra-red. ScciRidft 
Pliotochemistry. 

Reflux condenser. Sec CondcnscT, 
Refraction and Refractive power. Sk- 
under 1’liotoelieniih.trv. 
Refraotometric analyks. See oedtr 

Analysis. 

Refractometric researches. See unde] 
l’liotoelieini.stry. 

Regulator, simple, for high pre.s.we gis 
(Le Ku.s.signol), a., ii, 827. 

Renal calculi (Rowlands . A., ii. 
770. 

Rennet, action of, on human milk (PjIen- 
ENFELD), a,, ii, 121; (TrLi' ai.ij 
Wohlgemuth), A., ii, 311; (Lmtu 
A., ii, 873. 

Rennin {ehifmo^siii) and pcj'siii 

A., i, 71 ; '(Bang), A., i, * 

non -identity of, with pc[isiu(HAm!:- 
sten), a., i, 5S8. 
prol>able cht-iuical C'lii-SliluticJi of 
iSc'ALA'. A,, i, 236. 
Renosulphuric acid (.Manuei. luul-^Er- 
REm.’j, A., i, 1029. 

Reptiles, chemistry of the Jiver aiw 
iiiiLsclo of Lyma.n), a., ii, 769. 
Resacetophenone (‘2:4-(li/L^'(5ri.r'W!'!''- 
phaunn K action of phtjifllic anliydr- 
ide on (Tourkv and BiuavstB , 
A., i, 427. 

lb 1 i\'ativ<’s (DailspA, A., i, >'62. 
dimethyl etlier (PeLKIN, KoRissrA 
and Ttkner), T., 1103. 
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Kesftcetophenonecarboxylic acid, syn- 
thesis of, and its esters and their 
hydration os, and ethers ( Lie beu MANX 
arid Lindeniuum), A., i, 549. 

Ee sacetophenoneplieny Ihydrazon e and 
its derivatives (Toeiiey and Kipper), 
A., i, 400. 

Ee8acetophenon.esemicarbazone(ToKKEY 
and KirPEu), A., i, 401. 

Eesidual affinity. See under Affinity, 
chemical. 

Kesin, a false euphorldum {Tschikcu 
and Leuchtenrergek), A., i, 
196. 

of Antiaris toiicaiift.. (Windaus and 
Welsch), a., i, 903. 
of Finns Jejfre>/i (Tsch i rc h and Let' oh - 
tenberger), A., i, 196. 

Eesins from conifers (Schkateloff), A. , 
i, 816. 

from turpentine, method of obtaining, 
and tlie preparation from them of 
lacs, varnishes, &;c. (Orloff), A.,i, 

S15. 

! See also Copals, Gi iudelia, and Scam- 
Uiony resins. 

Eesin acid, dextrorotatory (Sciikate- 
! Lr>FF), A., i, 890. 

Resin oil (Schuluze), A., i, 356. 

Resodi acetophenone, aziuc, acetyl, and 
, lienzoyl derivative.^ and phenylhydr- 
* azones and their derivatives (Torrey 
and Kiri'EK), A., i, 461. 
tesoflavin (Herzig and Epstein), A. , i, 


; and its analogue from gallic acid 
(Herzig, Tsghekne, Epstein, and 
1 V. Bhonneck), A., i, 547. 
tesoquinone. See J/i-Benzoquinone. 
besorcinol, melting point of (Bennett) 
A., j, 529, 

azo-derivatives of (Orton and Ever- 
> ATT), T., 1017; P., 118. 
diethyl ether 

2:4-r/f-aiid2:4;6-<n-nitro- (Blanks- 
^lA), A., i, 158. 

dimeCiyl ether {\:'S-dimHho.r^ben.:ai€), 
^-nitro._, nitration of (Blanksma), 


4:6-ciir)itro-2-cyano- 
A., i, 271. 


(Bi.anksma), 


Morcinol, 2:4;6-^?-initro-. See 
Styphme acid. 


....... ... tt-t-iuuuso-, suoces.siV( 

paralioii of, and cf resor 
(Bakberio), a., i, 161, 
Morcylaldehyde and chloro-, and 
denvativea, .synthesis of (Ga' 
MANN), A. , i, .30, 


worubrin, successive preparation of 
mono- and di-nitrosore.sorciiiols and of 
(Barbeiuo), a., i. 161. 


Eespiration and circulation, effects of 
excess of carbon dioxide and want 
of oxygen on (Hill and Flack), 
a., ii, 706. 

regulation of (Scott), A., ii, 865. 
influence of oxygen on (Pemp,rey and 
Cook), A., ii, 706. 

anaerobic, without the formation of 
alcohol (Ko.stytscheff), A., ii, 416. 
Cheyne-Stokes(pEMflBEY), A., ii, 204. 
cutaneous (Franchini and Preti), 
A., ii, 509. 

Respiratory metabolism of the isolated 
spinal cord of the frog (Winterstf.in), 
A,, ii, 509. 

Respiratory tract, absorption of poison- 
ous gases by the (Lehmann, Wiener, 
WiLLKE, and Yamada), A., ii, 771. 
Retene, structure of (Lux), A,, i, 873. 
Reyerite from Greenland (Boeggild), 
A., ii, 399. 

Rhamaose-o- and -m-nitrophenylhydr- 
azones (Reclaire), A., i, 1014. 
Rhamnosidea (Schmidt), A., i, 437. 
lihamnus Frangnia and F. Purshiana, 
barks of (Tschirch and Pool), A., ii’ 
S86. 

Ehapontie acid (Hesse), A., ii, 420. 
Rhapontigeninand its triacetyl derivative 
and u-oHhapontigeniu (Hesse), A., 
ii, 419. 

Rhapoatin and its penta- and hexa- 
acetyl derivatives (Hesse), A., ii, 419. 
Rhein pd its acetyl, sodium, and 
potassium derivatives (Hesse) A i 
439. " 

I Rheum amlriacuvi and R. Rhapontkuniy 
roots of (Hesse), A., ii, 418. 
Rhizocholic acid and its salts 
(ScHROTTER, Weitzenbock, and 
Witt), A., i, 532 ; (Sch rotter 
and Weitzenbock), A., i, 636, 900. 
nature and constitution of (Schuotter 
and Weitzenbock), A., i, 900. 
Rhodanic acid, 3-.amino-, and its con- 
densation with aldehydes (An- 
dreasch), A,, i, 684. 

Rhodanic acids, substituted, and their 
condensation with aldehydes (An- 
dreasch), a., i, 683. 

Rhodanides of inorganic radicles, con- 
stitution and properties of (Dixon 
and Taylor), T., 2148 ; P., 238. 
Hhodaninacetifl acid {Z-mrboxym.ethyh 
Tlmlanic acid, i^keto-^-thiotkiazol- 
idiiic-Z- acetic acM) and its esters 
(Korner), a., i, 510. 
and its salts, and its condensation with 
aldehydes (Andreasch), A., i, 684. 
Rhodium, wave-length tables of the arc 
and spark spectra of (British Associa- 
TTON Reports), A,, ii, 334. 
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Bhoammb»logcn..aHvlo'Ak {GirTMSB I B<" 

and HiiTTMSOBii), A., , 

Khodium amcibla. nse of. in ctonical 

opci-atioDS (Crookes), { 

Tlliodooladonic acid Zopf), A., 

5hoSa-wolla.tonite, tong point j Kn 

^ curve for the system (Ginsbeei,), A., , 

Khodophylliiis I 

Bh^odusitrfrom.Asskys Kiver, Siberia ! 

BMarb'and'’ allied r 

pounds from (Hesse), A., i, 433 , n, 

mL. isolation of (Beaeksma and 
Al.DEKDA VAX EKESS. EIS), A., 1, 951. 

Bice, proteins of (Rosesiieim 
KAOiriu), A., n, 

tjt'iTcli. §66 Starc'Vi- . ^ l 

stmv, composition of (TAKErcui), A,, , 

Bickets^Valciuin metabolism in relation I 

Bi^‘^liA^ji’liinasrogra(BuAvo,. : 

Bolt anllysea, estimation of tons ' 
oside in (MAroEi-ivs), A., ii^, o3- | 

Bock-rose oil (Hae>>el), » - ; 

Bock 8&lt, blue (CoK>r). A., ib m. r 

artificial diciiroism of (S5EI>E^ lOi’F,, , 

Bocks tiBuence of fine grindin- on tbe : 
wkJer ami ferrous iron content of 
t HIL1.EBKANI>,!, a,, 11, . . ; 

estiroatiou of small amounts of banuin 

Bdut;^i:;rn:4'-'u-.S::r rlioto. 

(Brsz and IsAA'-l, A., i, 940. 
constitution of lOnuifFs A., , 132, 

Bougalit«acid,b,msos an, lonnaldelnde | 

'Keukmann and Dengler., A., , 

Boaindone, constitnUon uf ■.,Kkhi:ma>n 
and STEUNb A., i, .Wue 

ust/Bosmdone. constitution of 'bEiti. 

MAVN ami SiKiiN}, A., i, • 

Boain spirit, estimation of inineral oil 
iu (AdAN's ib lojy. . 

Eosocyanin and its salts, 

live, and mctbyl vtbcv v<.1iAEKe amt 
jACKaON}. A„ b <370. , 

EoUtioa and Eoutory .hspersiou .a 
sation, and porvor. See unde. 1 Imto 
ctiemiatry. . 

Bottlerinaml its aactionn [ HbUi.M A^^ , 
A„ i, ylb 


BouBsin’s Balts (BkIiIAoCCi anri 
CiiSABiR*), A., n. 111. 
constitution of (Cambi), A., 


iiOO. . , , . , 

See also Ferroniirosnlplndes, 

Rubber, Fara, oxydase in (Si*k.vcf;!^ 
ii, 774. 

latex, influence of the rneOinm i.u 
Brownian motions in (Hexiu;, a,, 
ii, 760. 

See also Caoutchouc. 

Bubber tubing, absorption of gases W 
(Ditmak), a., ii, 159. 

Kubidium iliodiuni bromide and oJilor- 
ide (Gutiuek. and llbriuxcr,]; , 
i A-, ii, 290. 

1 (/^chromate (WYROTTBot'F), A., ii, 

I 181 ; (Stohtknbekkb), aA.,ii, .is; 

iodate and periodate (Bahkei!', T. 

15. 

i »o///iodi(les (Foote and Cualkeh J., 

\ ii, 58G. 

i nitrate, crystallisation of (Jokk.^ , T., 
i 17V2;?.,l9r>- 

I calcium sulpha.tcs (D’Ans aiii Zeh:, 
A., ii, 104, 

i irithionate {Mackenzie and M.u- 
i i.HALLbT., 1735 ; P.,199, 

i Bubidium and ciosiurn, estimatinn of 
' (M vckeszie and M.uisii.u]. , .1, 

' 173S; F., 200. 

' Bubidium syugenite (D’Ans and Zeh. 

1 A., ii, 104. 

i ' Rubrocurcumin and its acetyl (hnatnv 
! (Cl.AiiKE and Jackson'), A,, i, 0(0. _ 

1 ' Ruby, spectrum of the (MieihE;, A,, ii, 

Bue^'anemoue, abnonnal hiocliEtiii.il 
iirodrtct.s of (BEA-nTEh A,, ii, lOfi-i. 
Rttftquebracho acid (Nikiiens'it.ls , A.. 

e i, 40, . c ■ 1 ,■ 

Bntbenium, detection of, m platimr;. 
allovs lOiii.'^FF', A., n, 231. ^ 

le Rutin ^ScuMiirr ; rM>ERLicn . A., .. 
438. 

,t from C«pr " . 

tetyi" derivative (WvNOEKueK', 

'* \ i 559 

Eye.'etrert of .'■mnineiTial swliura i»o»tt 

,,il ..Uadiii from. See un'l't 


1 Pulysaci'handcs. 
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SaccliariineterB, normal tubes for (Kous- 
.set), a., ii, 73 j (Peleet), A., ii, 
235. 

“ Saccharin. '' See o-BenzoicsulphiniJe. 

Saccharin and alkali saccharinates (Rim- 
bach and Heiten), A., i, 394. 

Saccharine liquids, estimation of lactic 
acid in (Legler), A., ii, 438. 

Saccharinic acid, alkali salts, and 
saccharin (Rimbacu and Heiten), A., 
i, 394. 

Saccharinic acid, preparation of 
(Kiliani), a., i, 246. 

Saccharinic acids (Nef), A,, i, 8 ; 
(Kiuani), a., i, 128, 246, , 

Saccharose. See Sucrose. 

Saffron, constituents of (Ffye and 
ScHEiTz), A., ii, 979. 
process for the valu.Ttion of (Pfyl and 
ScHEiTz), A., ii, 997. 

Safranine series, preparation of sulphonic 
acids of the (Aktien-Gesellschaft 
F iiR Anilin-Fabkikation), a., i, 
225. 


Safraaines (Bakbier and Sisley), A., i, 
64, 22.5. 

Safrauinones containing aliphatic groups, 
preparation of (Fakbwekke vorm. 
Meister, Lucius, & Bruning), A , i. 
_ 225 . 

tsoSafrole and di- and /Iri-bromo-, action 
; of phosphorus pentach bride on (Hoer- 
. iNG and Baum), A., i, 527. 
p'Bafrole, preparation and reduction of 
^ (Hehal and Tiffeneau), A., i, 631. 
lage oil from Grasse (Roure- Bertrand 
t Fils), A., i, 558. 

Saiodin. See Behcnic acid, iodo-, calcium 
salt. 


■ajEuranin and its acetyl and benzo' 
I derivatives from the bark of Pnim 
I Pscti^lo-cerasus var. Sieboldi an 
Sakuranetin (Asahina), A 
f 559. ’’ 

1*1 ammoniac. See Ammonium chloridi 
lalicin, physiological action of (Omi 
Kgsumoto), a., ii, 613. 
lalicylaldehyde, testing the purity i 
; (Rueis), A., ii, 234. 

Uo^ensation of; with benzamid 
\ (Titherley and Marines) T 
I 1933 ; P., 229. 

; sodium derivative, and bromoetbv 
^ e^er juid ib plieuylhydrazon 
E (Helrig), a., i, 35?. 
►hcylaldoxime, alkylation of (Irvin 
rand Moodie), T., 102. 

I^cylic acid {o-hydroxyhenzoic add) 
^preparation of, from 2.cyclohexanol 
i l -carboxylic acid, and its 3-bromo 
'derivative (Kbrz and Gotz), A i 


Salicylic acid, substances wliich play a 
part in the synthesis of (Moll van 
Charante), a., i, 175. 
action of ferric salts on (Hopfgae,t- 
ner), a., i; 891. 

resorbed, action of, on blood serum 
(Jacoby), A., ii, 612. 
influence of, on the opsonic functions 
of the serum (Jacoby and 
Schutze), A., ii, 611. 
azo-compounds of (Gkandmougin and 
Guisan), a., i, 926; (Grand- 
mougin and Freimann), A., i, 
1024. 

hydrazine compound of (Fkanzen and 
Eichler), A., i, 831. 
the supposed phenylhydrazone of 
(Meyer), A., i, 176. 
detection and estimation of. in foods 
(v. Gexersich), a., ii, 906. 
and its methyl ester, estimation and 
separation of (Gibbs), A., ii, 906. 
separation of (Bougault), A., ii, 738. 
Salicylic acid, brucine and cinchonine 
salts, and their optical activity 
(Hilditch), T., 1391 ; P., 186. 
copper salt, and the action of 
ammonia and pyridine on (Ley and 
Erler), a., i, 177. 

gliicinum salt (Glasmann and No- 
I VICKY), A., i, 121 ; (TANATARand 
Kurovski), a., i, 758. 
sodium salt, behaviour of, in the 
_ organism (Baldoni), A., ii, 1060. 
Salicylic acid, alkylaminoalkyl esters, 
preparation of (Fakbwerke vorm. 
Meister, Lucius, & Bruning), A.. 

i, 176. 

benzyl ester (Bacon), A., i, 815. 
e-bromoamyl ester (Merck), A., i 
419. 

methyl ester, hydrolysis, and separa- 
tion and estimation of (Gibb.s), A., 

ii, 906. 

Salicylic acid, S-nitro-, methyl ester 
(Keller), A., i, 285. 

3- 5-nitro-, and their barium salts 
(Brunner and ilEixET), A i 
177. 

thio-, preparation of (Cassella & Co.), 

^ A., i, 1/7. 

Salicylic acids, homologous, synthesis 
of (Meerwein), a., i, 90. 
Salicylideneacetone hydrochlorides 
(Francesconi and Cusmano), A., i, 
803. 

p-Salicylideneaminodimethylaniliae and 

Us hydrochlorides (Moore and Gale), 
A., i, 369. ^ 

Salicylidenebenzamides, isomeric, pre- 
of (TiTHjERLEY and Marbles), 
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Salicylideaediamiii«) di* and 

® Svatives of(TiTHEHLEY and Mak- 

T.. 1940 : P., 229. 

Saline parg»t"®‘> 

injected subcntanejously or intravci 

‘Sii i* 

.,r;s»s.>>;‘r 7 

of (Xeilson and A,, , 

uu'ite of, en'l ‘>'7 '-"P" 

<ind ilESTRE;iAT), A., U, 
of the cat, dextrose in (Cakison and 
Hyan), A., ii, 403. 
the (iiatasc in (Caulso.n and R ^ 

A,, ii, 606 . -r 

human origin of 

|.o«-er of "’ati- 

detection of thiocyaiuc acid mUOL 

Salmon'^ipemetoeoer^^^^^ 

protamine from (Nelson). A., i, 

Saf^'.See Rook salt .and Sodium 

Salt fomation, examination »*' |'’'j 
centum of hydrogen ions in (La 
wcmiiiK 2187 ; 1 

aqueous solnt. one at ' ' 

t„,,..s (Novzs AIE..7Y., foo m, 
Eastman, and Rato), A., , 34 ; . 

containing' avatcr ‘a'', 

thcnnodynamics of (SciiODK^ , . 

ii, 1016. , . 1 ; 

hydrolysis of (RosE.N.-riEitn), a\., n, 

elecUometric dt tci niinatimi of the 

n vrt t nl v^is nf (' Dr,.X H A M I s ^ 1 ' 

hydrol«is' of. as 

of ncutraiisatum (Nti.hA,, • i 

l„aMysi.s of, m soloti';" 
'<.x|..-riment {\ .sN/.r.iii). ■'■■• “■ 

iatiimiiw of, on Iivdrolysis, and tlm 
Smiualiun «f 'f ’‘i* 

(,dBMsraoNr,ai..lCm>THEr.s),sV-,", 

redimwal pairs of (JanscKKJ, A., ii, 

808,841. , ..jq-- 

aWitialiKfo tvssM), ' ,, 

,.nmplo.x, -nsimumn of, , 

criticihm 0! ''y",; lo-j 

(V'niRNi)), T., 100b; I -» 


Salts, inorganic, adsorption pliinirun,.,,^ 
of (Wohlers), A., u, ^v.k 
sparingly soluble, saturated ariu,,,,, 
solutions of; the aiuounU is, 
and tbeir alteration willi 
tnre (Kohlr.ausch), A., ii, 

See also Colomcd salt.? and Mctaliir 
salts. 

Salvia Scleirra., oil from {ilorj:i:-Riti,;j. 

rand Fils), A., i, 903. 

Samarium sulphide {Erdmaxy and 
Wirth), A._, ii, 695. 

Sandalwood, oil from (Rovul-Iiektk v.vi. 
Fils), A., i, 55R. 

I ;rw:?/cfcSantalaldehyde, prcpiiriiticn „f 
i pure, and its oxime (Srmmlei:), a., i. 

i - 

I Santaleno, derivatives of (.S rmm 1 . 1 : uacd 
' Bautei.t), a., i, 38. 

1 Santalols, and their ih rivutiw.. 

(Semmler), a,, i, 433. 

Santalyl camphorate, pivparatiriti 
* (Kiedel), a,, i, 661. 

I cthoxyaeetate (FAURKNr.U!!:i);f;x 
i voR>f. F. Bavel fct'n. }, X., i. 

‘ 429. 

tdiosphate and succinate (Kxiui i 
^ Co ), A., i, 1000. 

Santene {nryrcaraphmv], eouslit alien and 
derivatives of (Sv:mmler ami ll.\i:- 
TKLT), A., i, 194, 19.'i. 
and its derivatives (.IsHAX;, A,, !. 
94. 

aiul its clikftoue, dioxime, .m] lii- 
soniicarbazone (Semmi.kk), A., ■, 

and its glycol uiul tlieir nerivaliV' ' 
(Semmlkh and Haktelt), A,. 
355. 

Sautenol and its acetate mA pliaiyl- 

: urethane (AsohanX A., 1, 91- 

' Santonin and its derivatives. aclitR 

i hvdrochloric acid on sfiiAACEMrA! 

' ai)d CrsMANo), A., i, 817- , 

ln<iiiiinati<mofi'\VEni:RiNiiau(Ui'aev 

Ki;\ A., i, 183; (Klein'. A., r 

ncUunoffrcehydiMxyhnaitieond’KA^- 

i kscoNI and CrsMrVNOj, A., n -- 
action uf ozone on !Bai:oeuim '■>" 

DaconT'i, and 

Santoninic acid 

Clns.man"), a., *■ 

Marino), A., h ;>*'>■ 
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Saatoninoxime, a- and ^-hydroxylamino-, 
and hj-draxylammoniohydroxyl* 
amino-, and their benxylidene Jeriva* 
tires (Francescoxi and Cusmaxo), 
A. , i, 273. 

Sapogenia from Agroskmrua Githagoma 
its derivatives (Bbandl), A., i, 818. 
Saponification. See Hydrolysis under 
Afiinity, chemical. 

Saponin from the leaves of Pobjsdas 
nodvsa, Forst, inversion products of 
(van der Haar), a., i, 904. 

(he lu'cmolytic action of (Meter), A., 
ii, 709. 

Saponin group, physiological action of 
.substances of the (Waukeb), A., ii, 

SarcintB causing disease in beer (Mis- 
kovsky), A., ii, 526. 

Sarcolactic acid. See d-Lactic acid. 
Scammony resins, analysis of(GuiGUES), 
A.,ii, 995. 

Scandium (Crookes), A., ii, 695. 
ivide distribution of, in the earth 
(Ereriiard), a., ii, 862. 

Scatole. See 3*kcthylindole. 

Schiff’s bases, coloured salts of (Moore 
and Gale), A., i, 368 ; (Moore and 

'VVoODBRIDGE), A-, i, 686. 
reduction products of (Anselmino), 
A., i, 259. 

Schi/ins MoUe, oil of the leaves of 
(SciiimmelA; Co.), A., i, 667. 
■Scblippe’s salt. See Antimony penta- 
* sulphide. 

Scyllmni !i,Ullare, egg-shell of. SeeEgg- 
r shell. 

iScijphocep}ialiuia Ochocoa^ fat from the 
: seeds of (Lewicowitsch), A. , ii, 885. 
‘Sea. See under 'Water. 

(Sea-urchin’s eggs. See Eggs. 

'Secretin (v. Furth and Schwarz), A., 

[ ii, 963. 

(Seedlings, influence of the concentration 
\ of sugar solutions on the respiration of 
f (lilAiGE and Nicolas), A., ii, 773. 
[Seeds, chemical processes accompanying 
1 the germination of (Scuari and 

I Parrozza>'i), a,, ii, 417. 

\ germinating and ungerminated, pepto- 
lytic enzymes in (Abdeeh alufn and 
Dammhahn), A., ii, 1065. 
ripening, protein formation m (Wassi- 
lieff), A,, ii, 976. 

Relenicand Selenious acids and Selen- 
; ites. See tinder Selenium, 
lelenium (Oechsner de Coninck and 
Raynaud), A., ii, 483. 
anomalous behaviour of (Kies), A. ii 
343. > > » 

and iodine (Fellini and Pedrina) 
A., ii, 833. 

xcir. ii. 


Selenium compounds with copper, lead, 
and with silver, freezing’ point dia- 
grams of (Friedrich and Lehoux), 
A., ii, 696. 

Selenium iodide- (P ellini and Pedrina), 
A., ii, 833, 

Selenic acid, electrolytic formation of, 
from lead sclenate (Mathers), A., 
ii, 833. 

Selenite 6, asymmetric, preparation of 
(Marino), A., ii, 833. 
Thiocyanoaelenioui acid (Iwanoff), 
A., i, 513 ; ii, 530. 

Selenidea, sulphides, and tellurides, 
aromatic, aud their halogen additive 
compounds, melting aud boiling 
ppints of (Lyons and Bush), A., i, 
417. 

Selenodiglycollamides, new (Frerichs 
and Wildt), A., i, 414. 
Diselenodiglycollamides, new (Fre- 
Riciia and Wii.m), A., i, 414. 
Biselenodiglycollic acid, action of 
sodium hydroxide on derivatives of 
(Frerich.s and Wildt), A., i, 413. 
Selenocyanoacetamides, new (Kre- 
RiCHS and Wii.dt), A,, i, 414. 
Selenoxalic acid, amides of, new 
(Fkerichs and Wildt), A., i, 414. 

Selenium, estimation of (Iwanoff), A,, 
i, 513 ; ii, 530. 

Selenonium bases, aromatic (Hi ld itch 
and Smiles), T., 1384. 

Semicarbazide, action of, on uns.atnrated 
compounds (Rupe and Hinteklach), 
A., i, 12. 

Semicatalysis (Colson), A., i, 435. 
Semi-electrolytea (Prud'homme), A.,ii, 
20 . 

LSeriue, conversion of, into the natural 
optically active cystine (Fischer and 
Kaske), a., i, 325, 

Serum, bactericidal action of normal 
(Muir and Browning), A., ii, 959, 
influence of resolved salicylic acid on 
the opsonic functions of (Jacoby 
and Schutze), A.,ii, 511. 
salt free, changes of viscositv in 
(Schorr), A., ii, 931. 
of the eel. See Eel’s serum. 

See also Blood serum. 

Serum globulin, applicability of the laws 
of amphoteric electrolytes to (Robert- 
son), A., i, 929, 

Serum proteins, effect of acid and alkali 
on the osmotic pressure of (Adamson 
and Roaf), A., i, 1026. 
union of, with alkali (Henderson), 
A., i, 301. 

Sesam^ oil, colour reactions of, with arom- 
atic aldehydes and with various 
sugars (Fleig), A., ii, 994. 


95 
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Se 8 (imterpene, C 15 H 24 , and its isomeridf?, 
in “ olnimi cadinum” (UEPEScnKiN’'), 
A., i, 27S, 557 ; (Schtndrlmeiser), 
A., i, 353 . 

Sesquiterpenes (Deussen and Lewix- 
sonx), A,, i, 353. 

Sewage purification, bacterial formation 
of sulphates in (Rorcay), A., ii, 
1063. 

Sharks, egg-cases of (IIl’ssakof and 
Welker}, A., ii, 406. 

Silica, Silicic acid, and Silicates. See 
under Silicon. 

Silicate glass. See Glass, 

Silicate mixtures, isomorpbons, arti- 
ticial production of (POschl), A., ii, 
400. ‘ 

Silico-acids and their derivatives 
(MelzeiO, a., i, 067. 

Silicobeuzoic acid and its ortho-ester 
( Kbo [' ixsKV and Seregexkoff), A., 
i, 1032, 

Silicobutyric acid and the ester of the 
ortho-acid (Melzkk), A., i, 967. 

Silico chloroform, action of, on potassium 
pyrrole (Kevn<.)1,ds), P., 279. 
SLlicO'2:4-dimethylben2oic acid and its 
oi'tho-cstor ( lvnurix.sKV .iiid Serkgen- 
koff), a., i. 1032. 

Silicohexoic acid and the ester of the 
ortho-acid {M ef.zf.k), A., i, 967. 
Silicoiodoform vRuff', A., i, 96i5, 

Silicon, ultra-violet .‘spectniin of (he i 
Gramon r and i>E Wattkville', A., | 
ii, 909. j 

the ukim.ite rays of (nr. Gramont), j 
A., ii, 64.6. 

as a reducing agent for the oxi<irs of 
refiactory metals (Nei MANX), A., ii, 
377. 

Silicon alloys ^vith aluminium 
(FBAENKELh A,, ii, .'92. 
with carbon and iron ;Gonti’ iimann), 
A., ii, 'Sol. 

with colialt .f.EWKnx.FA h A., ii, 
>5.3. 

with silver 'AiiiavAri ', ii, 1035. 
Silicon compound with calcium (Hack- 
spill), A., ii, ;-^9. 

Silicon compounds ^cith ahuniniuiu and 
A’anadium (Mani ihcr and FisciieI'.X 
A., ii, 46. 

with molybdenum and tungsten 
(Defacqz), A., ii, 595, 

with pal]adium(LEBEAl’and Joi.lBojs), 

A., ii, 602. 

Silicon /Cftrotn'o midp, ad<iitive con.nounds 
with acetonitrile, propionitrile, and i 
pyiidine (Keynolds), P : 2SQ. ^ | 

■ armie, foirnation of fpRJNo), P., i 

2194 240. 1 

.>-'•? abo (Airborundum . 


Silicon fluoride, magnetic clnr,;r,-5 
spectrum of, observed Tjamf.,! 
field (Dufour), A., ii, 
Silicofluoride, hydroxylaiiii;:,. 
tive (Ebleii and Bcijofi ) ’V''''''' 
1031. ^ «■ 

Silicon ?RORoxidc (Potter), A, j; 

dioxide (silica), 

Ciiatelier), a., ii, 
the polymorphous forms cf 
and Pope), T., mi ^ 
catalytic power of (SESTiEi;EvCt 
ii, 166. 

reduction of, by rnibcm 'n-n-.- 
WOOD), T., 1492; !>,, p;;) 
action of aluniiniutu . 

(Weston and Eu.is], A..ii 
and alumina, ustiraalio'ii of 
ores (Timcy), A., ii, r,;]:]/ ” 
separation of, from turtfsii. ',i'i 
(DfFACQZ), a., ii, l.if. 
aroot), a., ii, 1074. 
and alumina, prcripi[ati.mt.rg,;la;iv. 
ous mixtures of, and tliAr u-hd/. 
to allophaue, liallcysib:'.* ajp 
inontmorillonito (.SriiFMVr' "C 
ii, 1041. 

Silicic acid, action of pliosphtoi.' Fii 
on (Huttner), a., it, hoA 
in Wharf oniau jelly (I'jurrN. 
REROEit). A., ii, 969. 

Silicates, molten, dksrtciatioii i.- 
(DoELiEiA, A,, ii, 173, >39. 
estimation of ]>ot:)ssanu in Aht^' 
Rieth), a,, ii, .?97. 
estimation of [>otHssii:m .ml sedh:;;- 
in (Tiiom.sex), A., ii, 431, 

^ee also Alkali .silir-.ates and llttaf: 
silicates. 

Silicic acids, Tsclu rmak's nutlioj ..t' 
j'reparing, from natural “ili'-r-.i 
(Mfguk), A., ii, 277, tih; 
(T.scjiermak), a., ii, 490. 
obtained by T-selieriiiak (vax .fe- 
MFLENl, A., ii, >33. 

Silicon phosphide A., ii, 

597. ’ 

suljdiides ami ox\>nlpliiiies (Raxkix 
and Rev I NO ton), P., 1.31. 

Silicon organic compounds ..MarsJ'EN 
and KuiMNo), T- 19>; 1’.. h': 
(Robison and KiRRiNub T., 45?: lb 
2,') ; ( K I TP] N I T. , b'd ; P A’; ' Ht? 
and KiPi'iNo), T., 2001, Ib 

224, 236 ; ipEVNOLns), P., 279, 

(LATENlil'RrA, i, 492; (KitP and 
GEJsElb j. 966; (.\[H.Z£R!, -b. 3 
967 ; ( K HOTiN'sK Y and , 

A,, i, 1032. , 

Silicon, i.at imation of commeif isl ; Sf-pa.- 
ation ‘‘if silica and (Limmepa 
131. 
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and 

and 


IDI, 

r of 
7. 

>79. 
of 

A., ii, 197. 

Silk wornflB! coni[>osition of chrysalis oil 
from {Tsujimoto), A., ii, 917. 

Silver, atomic weight of, according to 
Stas’s experiments (Dubkkuil), A., 
ii, 1035. 

preparation of chemically-active, by 
electrolysis (Tanaxafpf), A., ii, 
377. 

colloidal (Kohlschutter), A., ii, 182 . 
hydrogel {silver-del] in photographic 
films (LtiPPO-UEAnKR), A., ii, 841, 
945, 1024. 

colloidal solution.s, viscosity of (Woi’t)' 
stpa), A:, ii, 465, 818. 
action of some electrolytes on 
(WotiPSTRA), A., ii, 160; (Lor- 
termoseh), a., ii, 365. 
grev, existence of different modifica- 
tions of ordinary (Pissarjew.sky), 
A., ii, 494. 

and its oxides, electrochemical be- 
haviour of (Luther and PoKOExf), 
A.’, ii, 277. 

olectroeiiemical equivalent of, especially 
m reference to tlie so-called anode 
liquid (KoHLRAUsen), A., ii, 657. 
electrolytic valve action of (Schulze), 
A., ii, 560. 

and selenium, freezing point diagram 
of (Frikdpjcii and Lekot:x), A., ii, 
696. 

partition of, between lead and zinc 
(PoTDATi), A,, ii, 945. 
reaction of, with nitric acid (Staxsbie), 
A., ii, 497, 

use of, in the combustion of nitrogenous 
substances (Epstein and Doht), A. , 
ii, 132. 

Silver alloys (Pannain), A., ii, 495. 

with silicon (Arrivaut), A., ii, 1035. 
Silver compounds, quantitative indlca- 
tions furnislicd by the dissociation 
t spectra of (de Gr.4.mont), A., ii, 787. 
jBilver salts, decomrosition of certain 
I (Anuei,! and MahchettP, A., ii, 
t 841. 

; toxicity of, to fishes (Pigorjni), A., 

L 4^2. 

Silver chloride, .solubility of, in mercuric 
1 nitrate solution (Butti,e and 
Hewitt), T., 1405 ; P., 173. 
.separation of, from .silver i^dirlc 
(Baueigny), a., ii, 321. 


SiUconaphthoic acids, «- a/id 
their ortho-esters (Khotinsky 
Seregenkofe), a., _ 

Siliconitrogea hytlride (Ruff ), A. , i, . 
Silicopheuylacetic acid and the estf 
the ortho-acid {.Melzer}, A., i, 96 

Silico tetrap ^role ( _R ey n o rm s } , P. , : 


Silver aminoninm chromate (Gp.oger), 
A., ii, 691. 

halides, attempt to produce dichroism 
by pressure in (Cornu), A,, ii, 
647. 

and thiocyanate, relative solubilities 
of (Hii.l), A., ii, 378. 
halides (Trivelli), A., ii, 1036. 
iodkle, solubility of, in ammonia 
(Baubigny), A., ii, 691. 
adsorption of silver nitrate and 
potassium iodide by amorphous 
(Lottermoser and Rothe), A., 
ii, 364. 

nitrate, equilibrium in the system, 
pyridine and (Kahlenberg and 
Brewer), A., ii, 469. 
action of, on chloroauric acid 
(Jacobsen), A., ii, 601. 
action of, on inorganic hydroxides 
(Biltz and Zdimerm.ynn), A., ii, 
104. 

nitrite, molecular volume of (Ray), T., 
999; P., 75. 

oxide in ammoniacal solution, explo- 
sion of vessel containing (Matig- 
non), a., ii, 587. 

reduction of, by hydrogen (KoilL- 
SCHDXTER,) A., ii, 182. 
peroxide, so-called (Baborovsky and 
Kuzma), A., ii, 378. 
selenide, compounds of, with selenides 
of antimony, arsenic and bismuth 
(PfitABON), A,, ii, 687, 
potassium silioomolybdatc (Coraux\ 
A.,ii, 370. 

sulphate and silver sulphide, reaction 
between (Sackur), A,, ii, 1036. 
germanium sulphide. See Argyrodite. 

Silver, neAv test for (Gregory^, P., 
125. 

detection of, by the metaphosphate 
bead (Donau), A., ii, 434. 
estimation of, volumetrically (Lang 
and 'Woodhou.se), T., 1037 ; P-, 122. 
copper, and lead, estimation of, in 
complicated organic salts (Rindl 
and SiMONis), A., ii, 432. 
electrolytic separation of copper and 
(OjiJ.BTr), A,, ii, 226. 
quantitative separation of thallium 
from (Spencer a7-)d Le Pla), T,, 
858 ; P., 75. 

Silver assaying:, apparatus for the pre- 
vention of acid fumes in (Dard), A., 
ii, 72. 

Silver and lead assays, dry, in ores 
(Loevy), A., ii, 323, 

Silver film, transparent (Turner), A., 
ii, 1034. 

Silver group, microchemical analysis of 
the (Schoorl), A., ii, 432. 
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Simaiu'ba bark, constituent's of (Gil- 
ling), a., ii, 527. 

Simplon, radioactivity of Ibc roeks of 
the railway line to the (Gallo), A., 
ii, 017. 

Sitosterol and its plienylcarhamatc, and 
oxidation products {Pickakd and 
Yates), T., 1928 ; F., 227. 

Slag, basic, estimation of phosphoric 
acid in, by Grete’s method (Ketser), 
A., ii, 61. 

Slag- ammonia, basic, as manure (Bacit- 
MANx), A., ii, 621. 

Slags, analysis of some (Namias), A., 
ii, 326. 

Snake poison, See Poison. 

Snow, ioni.sajion phenomena produced by 
(CosTANZO and Negro), A., ii, 551. 
fertilising value of (Siiutt), A., ii, 422. 
Soaps eoijsidered as colloids, physico- 
chemical investigations on (M.ayek, 
SoH.EFEEi!, and TERROixr), A. , ii, 
261. 

hirmolysis Viv (Frieokm aw and 
Sachs ; Sachs), A., ii, .866. 

Soda felspar. See Felspar. 

Soda industry, (dectiolytic ; theoi yofthe 
Bell-clianib:^!' procc-ss dvRuciiEi'. A., 
ii, lo34. 

Soda- lime apparatus for organic analysis 
and cai'l>on dioxide ostiinati^n (Di:nn- 
■siKDi', A., ii. 225. 

Sodamide, action of, on ketones dTAi.i.EU 
.and Bai'Fu). A., i, HST, 

Sodium v.ipoui, lesonauce s[>cctLa i>l’ 
(Wnoii), A., ii. .516. 

{Uinrcscfnc- of kendraht'. A., 
ii, 910. 

thcnno-eleoirie p'over of (HcuninO, 
A., ii, 2.55. 

appaieiit moleoul.ar weiglit of, dis- 
solv'/d in li-juid .'cnni'iiiia ]\i‘ \r.s. 
A., li. >61. 

atom, exist enve of podtiv.- (k i inins 
in the Wu.iog A., ii. 1 .'0. 
solutit-n-i of, in ii'juid ;i'ninouia ili'Fl* 
and ZKi'NOi:'. A., ii. .5'.5. 
use of. a.s a d-.'-ir -ai ing agi'iit ‘-u’ gasrs 
Mation.-n^ a., ii. 6 77. 
impoifl!!'-'' 'd. f"!' sU-:ir d ■ J i.Vmhuj'k 
and U):nAN , A,, li, -lo. 

Sodium amalgam. of, as 

(dect r'*'hjs in .-''hit ioji- uf .'.■.•uti.-il salts 
■ Bvkks . A., ii. 926, 

Sodium salts, re< ipr'.cal i- eiip'.nnds of, 
with putasMum .-alls i.l \\j:- k-. , A., 
;i, >08. 810. 

Sodium "'/boi it *, .I'dioi of .--!i j'lif" alii vlio 
acid on t li Ml! Ii-; , A. , i. 27 i. 

clweate, pj ..ji.ii at mn <6’ j i;;i i-r mk 

<:■''!( <v Sn.i.Ki: ScHFlipR A>>!.\I.:). 

. ii. 689. 


Sodium brojnide and iodii],^ . 
(Paal aiid IvO'His'), A., 
rhodium bromide and chluvi;:', ^ 
BIER and HijTTLIX,;|.'pr‘ V ' 
200 . 


carbonate, new reaction i'.j- i],. , 
duction of (CRr,s]T>g y 
and oxalic acid soinit'ii-.! ' / ''• 
means of compaiinL: 
ii,98.5. '-'V- A., 

hydrogen carbonate, caiboj, 
sodium phosphate, an] 
phosphate, eq^uilibn)],!,' 
at body temperature np'vVl'.'”''' 
and Black), A., ii, 
hydrogen K/'carbonato.s. ■ 

of (Merck), A., ii, ivy ’ ‘ 
chloride, arid barium nni f..-,,,,. 
ehlorides, and wat.' i-, i].,. 

(Sen RKIN’KM AKKiS aii.l r'.,. p 
A.,ii, 1020. ‘‘■•''■‘.u, 

and hydrochloric acid, | 

])hysiologiciil projK,'; (i,.., 
tion of (Pktecs), a,, ii, .pi 
tfolloidal (Paal ami Ki' ^’v ‘ 

179. 


excretion of, in ] 1 !lluri,l/)^l 
(P>[UEUFK1.1)\ A., ii, ii;s_ 

See also Hock salt, 
eliromisilicates ( ;j 

857. ' ■’ 

lliioridp. in ne}diclinfl-h\s nite f-.vi, L-„ 
I.slaiids 'J.ACKoix '. A., ii. 2.>\ 
and manganese si!i[.i!;iirj .t ri'.UKf 
on onions (Xa.mha), a., ii. -dV* 
detection of aiscnic in. ly n;-;rs 
of tlic Gutzeit and Flii.Aii'rr 
action and the Maisli ujdorc’ii 
(vA.v Hvn), a., ii, 22t. 
hydrosnlpliide and thic.-nlpbrp ai;- 
Isv. Irons, ]n-ep:ii'ali..>ii <A' -Vinny 
(.'HEMiseiiER FAiu:iKi:\ ix .Manx- 
HF.iMk A., ii, 689. 
]iydri>;)--/-sulp]tide (GrTMAXv'. .A, 


livdrn.xide, r.-diinriiiioi of, voIaiiF'-riL-, 
ally, in pi'c>encfj uf sodiinii ' srho:;!*-.- 
I AsnKiisKx'. A., ii, 9 n'. 
y"'7-}iYdro.\idc ■ \\’i'i.FFEN>'r!:ixt A,, i;, 
S-60. 

hypobromite, cliancti-risdi- ly 

',i'-!ioi).s pruilnccil by [h-.ii.v api 
Si iittl .V., i, 7>0 ; il'Fii.x , A., C; 
91)7. 

hypochluritc ; prop'-rti-- nf do:' A^ytro- 
"ivti'* suh.ll!>'-! ,PIn 

A,, ii, 192. 

h y j - ' - “,i 1 p 1 1 i ! < ■ ’7' ; o ’s I 

1 inn i.ff i ( b: i,i 'j- i . 
red ion Ilf oti M:;yi-d' rr'oFd’ •' 
(Sfyf.w FT/; nrid Aori/’, 1 

40 >. 
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Sodium hvpo5iili>liito, aniluic and form- 
alJolivde, interaction -of {GesF-LT,. 
sen AFT fCU CuPlilLSCHE InDFS- 

trie IX Basel), A., i, 151. 
ai. plication of, in voluinetno analysis 
(Bollenbacii), a., ii, 229. 
viodate, spec-i tic gravity of (Barker), 

iodide cube.s, rapid Taluatiou of 
(Fiora), a., ii, 735. 
inoIvbdaLo and d-Lartaric acid, forma- 
tion of compounds in solutions of 
/riT-rv-L'io A { na • rniiossMAxx). 


A., i, 851. 

molybdates, anliydioiis (Groschuff), 
A., ii, 501. 

nitnate, polymorphism of (Barlow 
and PofE}, T., 152S ; P., 193. 
and load nitrate, the teniperature of 
Spontaneous crystallisation of 
mixtures of (Is.vAC), T. , 384 ; P. , 


so. 

as mail lire (Nazari), A., ii, 1068. 
comimrcial, cdect of, on rye (de 
(Biazia), a., ii, 420. 
ammonium salts, and cafciuin 
cyan amide, manurial experiments 
Avitli (W'ACXEit, Hamaxx, and 
Mcnzinger), a., ii, 622. 
and ammoiiiuiu suljihate, manurial 
experiments with (Baessler), 
A., ii, 127 ; (Clausen), A., ii, 


9S1. 

and calcium cyanamide, action of, 
oil mangolds (Kloppel), A., ii, 
619. 

action of organic nitrogen manures 
as compared with (Puit), A., ii, 
727. 


nitrite, molecular volume of (Kay), 
T., 999 ; P., 75. 

oxide, heat of eombiiiiition of, with 
acidic o.xides (^Iixter), A., ii, 929. 
di- and Gu'-oxide carbonates (Wolf- 
FEXSTEix and Pelter), A., ii, 180. 
yXTOxide (or dioxide) and ummonium 
jtersulphate, reaction between 
(Kempf and Oeuler), A,, ii, 764. 
action of, on gold (Mevek), A., ii, 
47. 

and metallic sulpliides, use of, for 
decomposing minerals and in- 
dustrial products (Wali'ox and 
tSCHOLz), A,, ii, 732. 
oxidising power of, and its use in 
qualitative aiiui/'is (Calhaxe), 
A., ii, 635, 

use of, in qualitative unalysi.s 
(Carox and K aquet), A., ii, 630. 
use of, ill quantitative analysis 
(Parr), A., ii, 628. 
analy^sis of (Niemevek), A., ii, 132. 


I 


Sodium phosphate, di.sodium phosphate, 
sodium hydrogen carbonate, and 
carbon dioxide, equilibrium between, 
at body temperature (Hexueilsox 
and Black), A., ii, 467. 
feiTipyrophuspliate, ferropyrophos- 
phate, and feno- and ferri-meta- 
phosphates (Pascal), A., ii, 193. 
silicate, interactions of, with metallic 
salt solutions (JoRDls and Hexxis), 
A., ii, 291. 

sulphate solutions, spontaneous 
crystallisation of (Hak-TLEY, 
JoxES, and IIutchixsox), T., 
825; P.,70. 

and barium chloride, antagonistic 
action of, on the heart action 
(ScAFFim), A., ii, 520. 
and magnesium sulphate system 
(Nackex), a., ii, 693, 
sulphide, estimation of, volunietrically 
(Podreschetxikoff), a., ii, 66. 
sulphite, detection of, in j)re.sence of 
sulphate and thiosulphate ('Westox 
and Jeffreys), A., ii, 320. 
thioantimonate (Doxk) A., ii, 763. 
thioantimonate and thiosulphate, mix- 
tures of, in water (Doxk), A., ii, 953. 
tliioautimoiiatcs (Doxk), A., ii, S59. 
thiosulphate, the chemical dynamics 
of the reactions between org.anic 
halogen comj>ounds and (Slatoe 
and Twiss), P., 286. 
titration of (Milobexdski), A., ii, 
130. 

Sodium alkyl compounds and syntheses 
therewith (Schouigix), A., i, 866, 
8S1, S86. 

alkyl thiosulphates, action of alkalis 
Dll (Price and Twis.s\ T., 1395, 
1403 ; P., 179, 185. 

V-, VI- , and ;i?-nitroben7yl thiosulphates 
and the action of alkalis on (Price 
and Twus.s), T., 1403 ; R, 185. 

Sodium and potassium, estini.ation of, in 
silicates (Tho.msex), A., ii, 431. 

Soil, pliysico-cheinical processes in the 
production of (RoHLAXob A., ii, 
59, 620. 

influence of plant constituents on the 
chemical and physical properties of 
(Zaileb and Wilk), A., ii, 60. 
composition of the air in (LAUb A., 
ii, S88. 

distribution of .solute between water 
and (CAMEiioxaud Pattex), A., ii, 
126. 

influence of solubility on availability 
in (Daikuh.ira), A., ii, 128. 
constituents, effect of lime on the 
availability of (Guthrie and Co- 
hex), A., ii, 8S9. 
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Soil, changes of availability of nitrogen 
in (Loew and Aso), As, ii, 621. 
the Dyer method for tiic dcterniinatioii 
of plant food in (Shutt and 
Chakuon), a., ii, 733, 
chemical and bacteriological effects of 
liming (Voorhees, Lipm.\n, and 
Brown), A., ii, 317. 
experiments with ainmoninm salts on 
(Ehrenrrro), a., ii, 10G8. 
action of calcium cyanainide on 
different kinds of (Remy). A., ii, 
220 . 

effect of carbon disulphide on (Ego- 
now), A., ii, 421. 

are, containing less 'than 0'02% SOj, 
benefited by special manuring with 
sulphates? (Uaikvhara), A,, ii, 
128. 

fixation of nitrogen in, by free bacteria 
and its iuiportauce for the nutrition 
of plants (Koch, LiiZENnouFF, 
Kri'li. and Alye.s), A., ii, 
constituent, organic, isolation and 
toxic jiropcrties of (Sciireinku and 
Shouky), a., iij 421. 
microbiochctnical formation of 
ammonia in (I’EnonT', A., ii. 124. 
ajiparafn.s for showing the annnonia- 
cuiideijsatiou povser of (Kusing), 
A., ii, 620. 

isolation of dihydroxystcaric acid from 
(^ScHKEiNKK and SiiuKiA'i, A., ii, 
1067. 

ammoniacal nitrogen in (Eui;i;.niu:ro}, 
A., ii, 60. 

some projicrtic-s ( J the organic matter 
in (KuNIg, JI AsKMiAi .MEip. and 

Ghussmann^ a., ii. 

ammoiiia-.solubl" phusplunio acid of 
(Fr.Ar.-), A., ii, 622. 

.•imouiit of phi»sp]j<iric acid in, relation 
between the. and the increas-al yield 
due to pliospliatic iii.inun; (IMi,/), 
A., ii, 122, 

isolation of jcctilin- < arbo.\ylic a* id 
f'i<-in, and lUs ivIaUon fertility 

and Shmckv', A., ii, 

aeid, nitrificati'Ui iu (Mali,. Mim.k);, 
and Gimj .NU iiAM . A., ii, ,'21, 
arable, ten yriis' cxjn tiiiuuls rm 
dfiduitication iu (AMio!.\i, A,, ii, 

black, liilliflealioli i)i aSAs \N i u i j, 
A., ii, flM, 

flay, pr«>tt Clive action of cuil-ids on 
(KhrrEi.KR an i Si'A NOKM una; c 

A., ii, 60. 

bniii -O', c.u ! .,!::tt--, an<l lli -ir c-civ'ci - 
si Oil intoi'r* v sand soils t- j, 

A., ii, 220. ' 


Soil of the nnrtliern portion of g,, 
Plains region, estimation r.f 
and humus in (Auvav 
hull), a., ii, 1067. ' 

paddy, behaviour of upf.i 
(Daikuhara and iMAsniiir 

Roman, presence of tltniic, • 
(Blaxc), a., ii, 248, 45 a ‘ 

poor sandy, why are. nft,,, ,, 

analyses, comparative invest -v-.c 
the ..suits of ehe,uiS:’t,l":[ 
cultivation exiieriiiicuts 
A,, ii, 421, '"’h: 

a inetho.l of, for iiuctivatio,,. o. 

plant pi, ysiology(.\lii.,.,;,„.| ; "‘ 
A., 11, 428. 

improved method for eKti.„Mi,„-f M,- 
acidity of (SiA'iiTiNG). A., 

(VAX SrUKitMBRrKV A. ii ’ ' jV 
994 : (r.ACKij and njiy, ’' 
A., ii, 994. iiiiNe, 

lidogieal ,„ctl,o,l for f,„i, 

wkali carbonate.s In (Ciiiu.'TFxsrv'' 
A,, ii. 67. ’ ' ‘ ' 

estimation of alkaline earths n 
(Foerster), A., ii, 1072 . ' " 

use of nitron for cstiiiiaiing iiiriati-c 
in (I.ny.ENDORFFl, A., ii,” Sn. 
eulorimetric c.stimatinii of Iiirrogenin 
(Ciiout'irAK and PorcKi), A.,ii, 2'bj 
estimation of ]>lio.spliorr; add as 
pliosjihoniMlylHlic acid in (CiuasR 

knsex},A., ii,S95;(KAui:s). A.,]i 
896. 


estimatiuu of potiissiinn in. sScjienaK , 
A., ii, 321 ; (Ronni-t), A., ii. 531 .’ 
ap[>]ic:Uiuu td tlie e.d.altiuitviTe 
inctiiod to the extini itlun of 
iiiin ill (Dur.^fiiu.d A., ii, 7:j;1. 

.Ser also Munurial . xiivriiiient- aini 
Plants. 

Soil bacteria, Soe unib-r I! icteriii, 

Soil moisture, apjiaralus for 

m.'iit uf tlie fi'iiiDtie j iiv.ss’U'e cf die* 
( K < I NIG, II A S !■; N 1 1 A I M i-: K , aild G j:oss- 
MANN;, A,, ii, N''-'. 

Soja bean oil (K.amrtaka), A., i, Sill. 

Solanin fnen lli.* s"f'ds an l lii.mvrs ot 


fal-’rosiim ((.'nhuMlJANu , A., 

i. 99, 

S ititHVtf fniit <■!’ .'Wells 

and lli:];:ii.R', A,, ii, on. 

Soldiers, r. ami lotcvgy vdtie 

lit t ic- f>u 1 of , ihiMiiRRv and I'alkerI, 
A., ii, •'bb. 

Solid state, the KrtmA loi’i’h A.,ii,o!)0, 
Solid substances, v-dc.-ity ul akserptwa 
f>l' gaM'oiH ^u!^■5l;^n■.■e.s by { liA.vrzit-'M 
and WllaiNKRb A,, ii, K'>- 
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Solidiacation of inorgamc^salts and salt 
niixtuies (Plato), A., 11 / <^58. 
Solnbilities in minced solvents (Herz 
and Ki’HN), a., ii, 569. 

Solubility, influences 0 . 

D Agostino, and Pellegrino), A., 11 , 


Solubility product, the (Stieglttz), 
A., ii, 673. ^ • 1 

Soluble substances, action of insolu- 
ble substances on (Oechsneii M 
Co-ninck. and Arzalie?.), A., ii, 


S43. 

Solute, volatile, vapour pressure ana 
obuiotic pressure of a (Calt.endar), 
A,, ii, 1019. 

Solution in a dissolved solid (Parsons), 
A., ii, 89. 

time taken substance jn dissolving 
(Gaii.lahd), a., ii, 567. 

Solutions, theory of (Scarpa), ^ A., ^ ii, 
473 ; (Callendar), A., ii, 071 ; 
(Iked a), A., ii, 932, 
refractive indices of (Getman and 
Wilson), A., ii, 1001. 
viscosity of (Fawsitt), T., 1004 ; P., 
121 ; (IUnken and Taylor, A., ii, 
87. 

viscosity and conductivity of some 
aqueous (Green), T,, 2028, 2049 j 
r., 187. 

viscosity, ‘’negative,” of aqueous 
(Taylor), A., ii, 818. 
viscosity of dilute alcoholic (Hirata), 
A., ii, 930. 

studies of the pi’occs.ses operative in 
(ArAi.STRONG), A., ii, 814 ; (Arm- 
strong and Wheeler), A., ii, 
815 ; (Armstrong and Crotuers), 
A., ii, 816 ; (Caldwell and 
WiiVMi’ER), A., ii, 817. 
ill mixtures of alcohol and water 
(CrNo), A., ii, ICO. 
ill methyl alcohol, methyl chloride, 
and ethyl ether, critical tempera- 
turc.s or(CEXTNEKszwER), A., ii, 13. 
of certain salts, conductivity and 
viscosity of, in water, metliyl 
alcohol, ethyl alcohol, aud acetone 
anil in binary mixtures of these 
solvents (Jones aud Veazfa''), A., 
ii, 259, 260. 

aqueous, hydrolysis, hydrolatioii, and 
hydroiiation as detcrmiuauls of the 
properties of (Armstrong), A,, ii 
814. 

concentrated aqueous, boiling and 
freezing jtoints of, and the question 
of the hydration of the solute 
(Johnston), A,, ii, 661. 

Solvent power and dielectric constant 
(Walden), A,, ii, 159. 


Solvents, relation between the ionising 
power and the dielectric constants 
of (McCoy), A., ii, 657. 
influence of, on the equilibrium con- 
staiit (PrssARjEwsKV and Levites), 
A., ii, 570. 

influence of, on the rotation of 
optically active compounds 
(Patterson and Thomson), T., 
355 (Patterson and McDonald), 
T., 936 ; P., 125 ; (Patterson), 
T., 1836 ; P., 216. ^ 
mixed, solubilities in (Herz and 
Kuhn), A., ii, 669. 
organic, and their dissociative power 
(Walden), A., ii, 159. 
supposed connexion between di- 
electric constant and Lsomerising 
power of, in keto-enol desmotropy 
(Michael and Hibbert), A., ii, 
455. 

Soranjidiol and its diacctyl derivative 
(Oesterle and Tisza), A., ii, 527. 

Sorbic acid anditspolymeride (Riedel), 
A., i, 501. 

7 Sorbose, formation of, from 7-gulose 
aud 7-idose (Alberda van Eken- 
STEiN and Blank sma), A., i, 136. 

Sound, measurement of the velocity of, 
in liquids (Dorsing), A., ii, 153. 

Soxhlet extractor, modification of the 
(Wood), A., ii, 421. 

Spark discharge. See under Electro- 
chemist ry. 

Spark spectra. See under Photo- 
ehemistry. 

Sparteine (Moureu and Valeur), A., 
i, 43, 44, 103 ; (Valeuk), A., i, 
736, 1006, 

ax>plicatiou of Hofmann’s reaction to 
(Moureu and Yaleur), A., i, 
43. 

methiodides (Moureu and YaleurI, 
A., i, 563. 

fsoSparteine and its derivatives 
(Moureu and Yaleur), A., i, 
103. 

constitution of (Moureu and 
Yaleur), A., i, 206. 
transformation of, into a-methyl- 
spartcine (Yaleur), A., i, 736. 
additive salts (Moureu and Yaleur), 
A., i, 44, 103. 

Specific cohesion, heat of fusion, and 
molecular weight at the melting jioiut 
(Walden), A., ii, 1014. 

Specific heat. See under Thermo- 
chemistry. 

Specific inductive capacity. See 
Dielectric constant under Electro- 
chemistry. 

Spectra. See under Photochemistry. 
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Spectrophotometer and Spectroscopic 1 Si 
apparatus and investigations, See 
under PholoeUemistry. S 

Sphaero rotation (Rosenheim and S 

Tebb), a., ii, 879. , , 

Spices, estimation of essential oils in 
(Keich), a., ii. 1075. 

Spirits, estimation of akohol ana i. 

eKtract in, by the refractoiueter 
(R.M'Eb A., ii, 73S. 

Splanchnic nerve, See Nerve, 

Spleen, guanylic acid of the (Jones and 
Rowntuee), A., i, 487, 
nucleic acid of the. See N ncleic acids. 
Spleen glands. See Glands, 

Spongostene and Sponges terol and its 
bromo- and bromoucetyl di-rivatives 
andclilovide from Suberites domuticida 

(Henze), A,, i, 418.^ 

Spring!- See under t\ ater. j 

Sqmlua acunihvis, a globulin fi;om the j 
eet'-volh of (AL.sfiEJiQ and Clark), ; 
A., ii, 963. I 

Stannic acids and chloride. See under | 

Tin. . : 

Stnnnichlorides. See under Tin, ; 

Starch, properties of pure (MA^rENSE , | 
A.',!, 

propertie.s of, in relation to itsi-ollonlal . 

condition (Kor.u;n). A., i, 503. I 

colloidal properties of, and the unity ; 
of its constitution (i'ufARiO, A,, i, ; 
13S, 9:t.3, 

aifluent'e of the alternating eunvnt | 
on the rate of hvdroly.sis of, i 
by diasta.'C and mineral acids 
(LEBEDEEEb A., i, 321. 
action of I'urmaMebydc on (Kek ha rd), ; 

A., i, 606. 

serum inhibiting tlie action of malt- 
extract ontOESSARD and 
A., 1, 370. 

action c-f nitric acid on (DuiioM'iiE^v. 
.‘.KV. Uakowsky, and JiAiini ■, A., 
i, 767. 

transformation of, in planls {Bi iKh- 
WITS' H}, A., ii, 7-23. 
iodide of. tfee Iodide of starch. 
evahiatiM!) c,,jiimcivMi (ParoW and 
Ni.vmann), a., ii, 543. 
os'lination of, point iiiictricajiv (l.iNi- 
SKR , A., ii, 1677. 

estimatiun of, [.oJunmclric illy, in 
c< icab, ^c. JAvers), a,, ii, 543. 
rice, urtectioii of, ill wheat tlour 
(pEi.iRi.-ut , A., ii, 236, 

Starch graiai, comp<isition of Atajin- 
Gki ZhW,sK.\ ; MAyi'E-NNE., A., i, 320. 
St&n. f 'I in ^oll^c <)f 
t: f; bott-r ‘L'“ KVER , A., li, 1<'3. 
Starvation meUbolUnL tiev ilctabol- 


Steam, condition of (Bose), a 
577 . ‘ ^ ^ 

Steam distillation. See Distill 
Stearic acid, electrolytie rial r.tt ion o; 
oleic acid to (Marie), A., i, 211 . 
solubility of, in ethyl alcohol at' ly 
(Emersvtn), a., ii, 236. 

Stearic acid, a-animo-, derivatives 
(FifiCHER and KRORf), A., i, 
(fibronio-, diglyccride of (Xi-.il-kso, 
and RosekbePlO ; TjEwkov, 

A,, i, 116. ' ’ 

hydroxy- (Molinari and Fen.-utiim 
A., i, 849 ; (Molinari and DAi'i’an’ 

A., i, 850. 

I dfkya^t'oxy-, isolation of, 

I (Schreiner and Shorev), A ii 
1067. 

iodo-, ethyl eater (TARiiENi'.-\tjt;jK}y 
j voRM. F. Bayer & Ca.i. A i 

j 310. " ’ 

; Stearinanilide, p-amino- and jtj.uit-'o. 

I (Sulzberger), A., i, 22i>, 

i ^-amiiio-, reaction of, with diazo-sdis 
i (Sulzbehuer), a,, i, 4<3, 

; Stearohydroxamic acid (Mure].i.i:, A.. 

1 b 

I Steel. See under Iron. 

Steels. See under iron and Xi'-ltd 
steel. 

; Steel process, Thomas basic. Sec iMidfr 
; Iron. 

Stephanite crystals from Anzjit’. Sonorii, 

I Mexico (Fonu), A., ii, 505, 

' Stereochemistry, origins of :Pati-:j:nu;, 

‘ A., ii, 77 ; (Ciamh.tan), A., ii, 137. 

. Stereoisomeric compounds, relation U- 
tween dielectric constant and cliDink'iil 
constitution of (Stewart), T., 105?: 
r., 124. 

Stereoisomerism and the law of tniiDiw 
(MicUael), A., ii, 137. 
of com[»tmiKls oontairiin" a-syiinni-inr 
carbon .and a.synmu'tnc ijiiirujue- 
valcnt nitrogen atoms (Scnoi. rz.*, .V, 

■ ' i; 678. ^ ^ ^ 

’lU'jra. See Jspiriirks 

I Sterilisation, need for the test mg of 

bi fore (GRi' iu.KR). A., i, 2i)b 
. “Stickatoffltalk.’^ Sve Miuimiai wp^n* 

MlBllt.S. . . 

II 4 Stilbazole, 2'-amino-, and its an'liiHi! 

: Kalt.s, and dyes from iti diaro-saits, 

J, -j'-Jiitru-, ami its additivo saits 

(hiiWEN.'OHN', A,, i, 51. 

^ Stilbene, ci>-dmmino-, picrate and ai- 
; ihu.yl .l. rivauv.. 

,f l'KAf.<Kb A., i, 220. 

2;4:2'-,4'-L(ra-amiiio- atnl • 

]. (Grees and BALiHiEv), J-i ‘ 

lb. 202 . 
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Btilbene, 2-amii]o-4-eyaiio-j and its acetyl 
derivative, and 

/ffm.nitro-2*iiitro-4-cyano*, and its 
dibromo- derivative, and 4-nitro-2- 
cyado- fULLMAN'N’ and Gsc’HWIND), 
A,, i, 6k 

3:3'-(/i-aminod/cyaiio- and 3:3'-c^i- 
iiitrodicyano- (Heller), A., i, 
217. 

Stilbene-4-carboxylic acid, 2-amino- and 
2-nitro* (Ullmanx and Gscinvixo), 
A., i, 623. 

Stilbenedicarboxylic acid, nitration of 
(Heller and Leyden), A., i, 216. 

Stilbeiie-2;2'-dicarboxylic acid, 4:4'-^?^- 
nitro-, and its sodiLiiri salt (Greex 
and BADUiLEv), T. , 1724 ; P., 202. 

Stilbenedicarboxylic anhydride 3:3'-df- 
amiim-, and 3:3'-d/nitro- (Kelt.er), 
A., i, 217. 

Stilbeae group, colouring matters of the 
(Greex and Baddiley), T., 1721 ; 
P., 201, 

Stilbene series (Ullmaxx and 
Gschwind), a., i, 622. 

Stilbene-4-6ulphon amide, 2-amino-, 

and its acetyl derivative, and 2-nitro- 
( Ullmanx and Gsuiiwind), A,, i, 
623. 


Stilbene-2-Bulphonanilide, I-iiiLro- (Ull- 
manx and G.sciiwixd), A., i, 62-3. 

Stilbite from Montresta, Sardinia (Pela- 
CAXi), A., ii, 864. 

Stirrer, circulation, for liquids (Goetze), 
A.,ii, 681. 

Stirring, relation between the velocity 
of, and the velocity of re.action in noii- 
homogeueous systems (JabL'Czyxski), 
A., ii, 1020. 

Stoicheiometrie laws, deduction of the 
(DE Vries), A,, ii, 366 ; (Bai:r). 
A., ii, 573 ; (Wald), A., ii, 681. 
are the, intelligible without tiieutomi<- 
hypothesis? ' (Kuhn), A., ii, 98, 
826 ; (Wald), A., ii, 367. 

Stomach contents, poptolytic ferine i its 
in the (Abderhalden and Medi- 
GRECEAXU), A,, ii, 1049. 
detection of free hydrochloric acid in 
the (Steensma), A., ii, SIS. 

Stopcocks, porous uiaton'als as substitutes 
for, in the raanij-ulalioii of gases 
(bTOOK), A., ii, yn. ^ 

strain theory y* Baeyer’s, thermo. 
Chemical evidence for ( Kedgrovk) A 
li, 758. ' ’ ’’ 

Strontia. See Strontium oxide. 

Strontium, spectrum of, in the oraurre 
and red (Jechel), A., ii, 138 
physiological action of, compared with 
that of calcium and magnesium 
(Meltzer and Auer), A . ii 5 19. 


Strontium, influence of, on the growth 
and composition of bone (Stoeltzxer), 
A., ii, 769. 


Strontium salta free from barium, pre- 
paiatiovi of (Garox and Raquet), A., 
ii, 496. 


Strontium chloride, pliysiological action 
of (Buruassi), A.,’ii, 40'5. 
ammonium chromate (Gkouer), A., 
ii, 600, 

nitrite, molecular volumes of (Kay), 
P., 240. 

oxide {siroiitia), anhydrous, heat of 
formation of (he Forcraxd), A., 
ii, 155. 

hydraie.s of (de Forcraxd), A., ii, 
764. 


.silieide, preparation of (Goldschmidt), 
A., ii, 1037. 

Strontium, quantitative separation of. 
from barium (Kaiiax), A., ii, 133. 

Strophanthin and Munchi arrow poison 
(Mixes), A., ii, 522. 

Strophanthus and digitali.s, action of, 
on the heart (Tigekstedt), A., ii, 612. 

Striiverite and it.s relatiou to ilmeno- 
rntile (Prior and Za.miiqxixi), A., ii, 
398. 


Strychnine, new mc-tliod of oxidising 
(Leu CHS), A., i, 563. 
physiological action of (S \xo), A. ii 
974. 

behaviour of the brain towards (SAXoh 
A., ii, 974. 

action of, on the nerve fibres of the 
vagus of the heart (Forli), A., ii, 
721. 

effect of, on muscular work (Vahrier- 
Joxes), a., ii, 313. 
the supposed antidotes to (Dorlex- 
coL’R'r), A., ii, 721. 
so-called antitoxic power of animal 
tissues towards (Pellacaxi and 
PoLLi), A., ii, 1062. 
iodine derivatives of (BuiiA(ZEW.SKi 
and Kozxiewski), A., i, 1007. 

Strychninonic acid (Leuchs), A., i, 564. 

^tnjehnos aeuJeetta, active principles of 
the fruit of an African (Hebert', A., 
ii, 317. 

Strychnos alkaloids (Leuch.s', A., i, 
563. 

Sturgeon, Caspian, protamine from the 
spermatozoa of the (Malexuck), A., 
i, 1030. 

Styphuic acid, molecular compounds of 
(Gibson), T., 209S ; ?., 241. 

Styracitol from the fruit of Styrax 
OlasBia (Asahin-a), A,, ii, 59. 

Styrene, tormatioii of, from cinnamic 
acid by means of moulds (Herzog 
and Rii'ke), A., ii, 1064. 
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Styrene, iodolij^drins and alkyhodohydt'- 
iijs ft'orn (TiFFEXEAn), A., i, 19. 
oxide (TtFi'ESE.A.u and rorKNJ':AU)» 

A-, i. , 

Styrene, ii-hydroxy-. Seeo-1 inylpkenol. 
Stvrenes, action of tlnonyl cdiloride on 
(Uakoeu ami Kwiss), T., ‘.^086 ; 

2 -Sty ry lb enzopyrylium salts, o -hydro xy- 
(Deckkr and Fklsek), A., i, 906. ( 

Styrylcarbamic acid and o-nitro-, j 
methyl esters of (W^E-EWIAn), A., i, 

22 . 

Sublimation, vacuum, practical studies 
in (Kempf), a., ii, 929. ' I 

Substance, C.di.jOS, from acetylene and 
sulphur dioxide (Losaxusch), A,, | 

ft'oni iiitroacetimide clilor- | 
ide (Stkinkoi'F and Bonn MANX). [ 
A., i, 328. , , I 

from carbon disnlphido and | 
'’h}\irogen or liydrogt'ii siilpliide i 

(Losanitsch\ a., ii, 32. i 

CJI,;, from uc'ctyleni* and ethyk-ne 
(Losani I'scH). A,, ii, 33, 
C 4 n 3 <jN 7 SJCr, fonuuh of trFKiFFKU . 

and Til c.NKi:', A., i, 014. 

Oj, 0 ..‘S;- carbon disulphide and 

cubon monoxide (Losanh^cii), A., 
ii. 32. 

(b'dls^hi, from ethylene and parhon 
monoxide nr. sen). A., ii, 33, j 

iVom rongalite, ainmon- ( 
ium ‘ chloride, and loniialdehydo 
aiiNZ and l>AAr\ A., i, 940. 

CdUO (two), and llu-ir o.ximcs. from 
the condensati'iii ot aci’tahhjixde 
and i. /ul. 

(C,,IkO..„. ft">ti the abM.iption of 
oxvgeu by the C' .jideiisalion j-rodnet 
id‘ acrtykiio iLosAMTscii}, A., i, 
840. 

CJkO^N, from /B-z-metkoxyplnnyl- 
piMpaUieltyd*' ( ilAMa-’.-No;, A., i, 
901. ‘ . . 

C,.il,.<t.N, from the action of nitnc 
'‘acid 'on iJuViiM inix. Ji A., 

i. lU. 

C,dr,.0:>k. fivaii cldorcei'-etyldiolyein- 

iiiii'it ainTJiojiiu ( ^ Uii^l 

K>:n;ie, A., i, MO. 

froin carbon d)>nijdi!ae .'uid 
‘ri--t'h iie iL-o-ASn'CH , A,, ii, o2. 

from o-nitiotolu< ii<- iKAt.i.r. 

' A Vo. A., i. 9>0. 

€-!!-< tN. fiom the action of utric 
‘ue-il on Jlr.i Jit, A., 

i. IM. ’ ' 

(MI^ .O.N,. fioisi the oxidation o,' l:‘i- 
'(iiiii'.liivI-A’ cvclopmlene kuNKcb 

A., i. .Vj:-. 


SubBtance, C 7 HigOpN, from e-;;,.; 
iodomethylpiperidiumaceiatc (v 
Pjuaum), a., i, 608. 

from acetylene and ctliviv).^ 
(I.osaxitsoh), a., ii, 83. 

C 8 H 14 S 0 , from acetylene and hxihr,:;.;, 
sulpbi<le (Losanitscii), A., ji, 3 ^ 
CyHyONo (two), from 3 -hydrLco-.]; 2 . 

' dihydroqninoxaline {Hio V'l.EtVi- " 
A.,i, 370. 

(C 9 H 5 X 2 ).r, from the decouipositiftt, 
tliesiiversalt of pheiiylmaionointri]^ 
(llESSLKIl), A., i, 182, 

CoHijOy, acetylene and 

monoxide (Losami'scu), A., ii. 
CyHgS^o> carbon dLsulphidka;;! 

ethylene (Losanvi'scii), A., ii, .:;V 
CdlinO, polymeride of, froiutbeacci.n 
'of the silent electric disciiar-ci on 
moist methane (Lob), A,, i, li;, 
C<)Hf 30 -jNo, from i.satin and hydnv'.nj 
cyanide (lima.F.n and NkVrzi-.i.), 

1 , 267. 

CjHgONo, from dicyanodiiuniti- ani 
benzoic anhydride {Pujil’;. 2 ,. ]. 
f)T6. 


C 9 H 35 OC], from sahina hct itif and 
liydrngen cblorids (Wallai'h 
lixYKn), A,, i, 425. 

{Ci^,H|.; 0 )„, from the rediictk'n -.f 
4:7-dimetliylcoumaviu 'Fuifs fad 
Kickewhith), A,, i, 821. 

from tlu- condensaii'oi uf 
acetaldehyde (ZkisW. and v. BriTi". 
A., i, 761. 

from acc-tykne ami hy(lio;jij!i 
snlpliido (Los A Ml. '^'- 11 ). A., ii. ;j:.l 
CiJIicO, from till) t'aliknjiaji l.v.-.id 
(Tl'tis), T., 257 ; Ih, 24. 

ethylene and enhoii 
monoxide (LosANi rseu A., ii. ilL 
from the aetiun ui' [hioEyl 
chloride on isos-afroh' diliriJiiijL 
(B.MuiEn and Ewi-ns^ T.. 2 oli().^ 
CjJh/'LL from tlie action yf 
‘solulFou on ^-mijihlh'd (Wakf. and 
Inci.F.', a,, i. 416. ^ ^ 

CjfjlijjOgN. from the aetka of tiy.m- 
chloric acid on clh\l anivnoiniiai 


6-livdruxv-2-mcthyl]yrimnc':y.;'-'.i;- 

carhoxylate (Simunsi-.n). T., 
Ci„Ui:Ulh', from the acid, (VUiV-Lr. 
tVum jdiK'tu* df s-.NnKJisoXiiiiu 11 m- 

imoN x T., 291 ;*r., 31. 

’Ji lli,i.ma.x),T..^yi.l'..ol- 

e, 1I,.0,.N.. Irom 

iAn...;u »1 M.uiniBii', 


A., ii. ^42. ,, .,1 

C, the action 0 e kU 

cliloroacJato on hydraznie. (-to 

caiba^ale (.AMir.w^cii;, A.,i, t' 



INDEX OF SUBJECTS. 


1443 


Substance, CnH^02Na from the 

hydrolvsis ot caseiu '(S kuaup), A,, 
i, 931." 

CjoH^oO^, from ethyl oxalate and etliyi 
bromodiethylacetate (Bassow and 
Baukk), a,, i, 316. 

OjjHoiSe, from ethylene and hydrogen 
sulphide (Losanitsch), A., ii, 
33. 

C] 2 H 2 o 0 . 2 N 2 , from the hydrolysis of 
casein (Skuaup), A., i, 931. 
CjjHigOfi, from the oxidatidh of tetra- 
rnethyldihydrobrazileiuol ( Excels, 
Perk IX, and Robinson), T., 1146. 
CjgHigOg, from the oxidation of tetra- 
methyldihydrobrazilcinol ( Excels, 
Perkix, and Robixsox), T., 1145, 
fr^rn 2;2-dimethylindole 
(Axceli and Marchetti), A., i, 
207. 

CJ3H2.2O5N2, and its copper salt, from 
the condensation of aminopiiicnedi- 
car boxy lie acid and glycine (Gotj- 
DEX), T., 1172. 

C1SH25O2N, from the action of propyl - 
anunc on ethyl vinyl ketone (Blaise 
and Maire), A., i, 399. 

C;4Hj 20, from 9-methylfluorene alcohol 
(Daufkesxe), a., i, 165. 

^*14 ff 12^5) and its acetyl derivative, 
from Griiidelia resin (Power and 
Tutix), a., ii, 526. 

from the action of magnesium 
phenyl bromide on bistriazoethanc 
(Forster, Eierz, and Joshua), T., 
1072 ; P., 102. 

C4,U.2oO, from 4'‘®riphorbone 
(Tschirce and Leuchtexberger), 
a., i, 196. 

^iid its benzoate and 
acetate and methyl derivative, from 
«5-phenylbeijzylliydrazine and carb- 
^ amide (Milrath), A., i, 581. 

fi'oni aloe-emodin (Hesse), 
A.,i, 439. 

from the action of benzalde- 
hyde on magnesium and ethyl a- 
bromoisobutyrate (Zeltxer), A., i, 

C’l.^HiaOlg (or from cadinene 

^y^rissEx and Lewixsohx), A., i, 

from carycphyllene (Deus- 
^ SEX and LEwfxsoHN), A., i, 354. 
f^i5^23^r5, from ccdineno (Del'ssex 
and Lewixsohn), A., i, 354. 
CJ5H15O4N, from the action of ethyl 
p^i'^i^'ateon^-toluidine (Siiiox). A., 

from the root-bark of 
Mormida citnfolia (Oksterle and 
Tisza), A., ii, 527. 


Substance, Cj,jHj,;Oo, from the .action of 
sodium fctljoxide on phenylethylene 
glycol methyl etlier (Tiffeneau), 
A., i, 19. 

CioHkPt’ f^'o™ condensation of 
Tuethyl 2:4-dimethoxybenzoylprop- 
ionatc Avith ethyl oxalate (Perkix 
and Robin.sox), T., 507. 

CigHigO^N.^, from the substance, 
(Heller and Sourlis), 

A., i, 208. 

CigH];)N.,S. from 8-tlnocyanoquinoline 
and aniline (Rdixoeu), A., i, 364. 

and its reactions (Heller 
and SoiTRLls), A., i, 208. 

C^^HjgOaNo, from the interaction of 
jo-nitrobenzyl chloride and isonitroso- 
cam])hor (Forster and Holmes), 
T., 248 ; P., 8. 

C 1 -II 20 O 4 N. 2 , (m.]). 114"), from the 
interaction of jtJ-nitrobenzyl bromide 
and isonitro.soc.in)phor (Forster and 
Hoiaies), T., 250 ; P,, 9. 

^ 17 ^ 20 ^ 4 X 2 , (m.p. 175'), from the 
interaction of obenzyl chloride 
and isonitrosocamphor (Furstep. and 
FIolmes), T., 21 s ; P., 8. 

CjgHjgO, from the action of magnesium 
ethyl bromide on anthraquinone 
(Clarke), A., i, 331. 

CiglljgS, from the action of sulphur 
on resin oil (Sohultze), A, i 
356. 

^is^^i 8 ^ 4 « from incthylanilinoaceto- 
nitrde and cyanogen bromide (v. 
Braux), A., i, 625. 

CisH-Og, from the ex}»rcssed oil of 
nutmeg (Power and Salway). T., 
1655 ; P., 198. 

CigH 2 gO, from4/-euphorboiie(TsciirRcn 
and LEUCliTEXLERGEU), A., i, 196. 

C]8y^i4^^9^'4>. from y0-naplit]iol and 
2:3:5-tnnitro-4*acetvl.aininophenol 
(ilELBOLA and Hay), P., 211. 

CigHojjOClg, from llie compound, 
b tind hydrogen chloride 
(^Vallach and Heyer), A., i 
425. 

^is^fi 70 r>X.,Cl, from the action of 
nickel on carbuzole (Paooa and 
Cmiaves), A,, i, 105. 

from the action of ethyl 
pyruvate on /i-tuluidinc (Si.Mov:) A., 
b 738, 

CicilhiiOjN, from tlie aclioii of ozone 
on thcbaiiie (Riedel), .4,, i, 1006. 

from tlie action of pyruvic 
acid on yv-toluidiue (Sim ox), A., i, 
687. 

from tin* decomposition of 
oleic acid ozoiiide (Molixari and 
Barosi), a., i, 850. 
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Substance, from 2-methyl- i 

indolo, otiiyl acetate-, and sodium | 
etlioxide (AxoklI and MAKCiiEXTi), ! 
A., i, 203. i 

CoaHogOj, and its acetyl,' methyl, and j 
benzoyl derivatives, from papa- i 
veriniuin metliiodide (Decker and j 
DrxAKT), A., i, 200. I 

C.joHo-jNj, from ethylajiilinoaceto- 1 
nitrile and cyanogen bromide (v, ; 

BuaL'X), a., i, 62o. 

Corjllo/hj, from 2'hydroxy-i-metliy]- j 
jiheuylJimethylcarhinol (hniES and ; 
FicKEwriiTH), A., i, 321. 

C\)Ha,O^N, from the alkaloid, ■ 
r.,gHi- 04 N, from Chinese Coiy<lalis 
tub<-rs (Mako^iii), A., i, S2.o. 
C,,)Ih>jO, 2 X.^.-jICO, li'oin quinoline ami 
ijiotliyl salicylate (Sr.vPY), A., i, ^ 
915. 

C._., 11 ., 40 ;!N._;,. from quinine (AVoi.ffe.s- ■ 
STEIN' and AVui.ff), A., i, 233. 

and its triiiitro-derivaiive, 
from the action of copper powder on 
indazuh? (^JacohsuX and IIfekiii, 
A., i. 299. 

C^dljAJ, tVtimoSyy-tctraphcnylljutyio- 
lactoim (Rfi.mfk and Keynoi.i>s), 
A., i, 939, 

from l-[2:.5-ilii!t. t]iv]hydro- 
coumariiyl]-2;5-dinRt!iylhydn.>cou- 
maroue i FiilEsaiid ivLoSTEiiMANNh 
A., i. 322. 

from S(f)>c(/'ub« 

(UiLLiNo , A., ii, 527. 

from methane, ethylene, 
and OAVgen , 1 .osami>i n). A., ii, ^ 
33. ' 

th.HjiOj, from the alisorjition of oxy- i 
g-'ii liy til.- condiTi-anv.n proilucr nf j 

etliyhiie L<'>ami'''. Ji}, A., i, jlo ; ' 
ii, 3-J. i 

from tliea li'Ui ofellivl j 
jAruvaie «.>ii yz-loluidiiie 'Sl.MoN\ i 

2C, i. 73:-. ' i 

(2.H;^;fhN;.3._,. f]'<:m diiiitr'-.liplii iiyl j 

di^ulpliiil-.- -t’liuMM un.l Wiii'. j 
MANS'. A., i, >2>2. i 

fi'dim thyl jcimrs Ipiupicjaip, j 
, 10 * t^ijil.euone. .(li'l .-iidiuiii el li'.'Xidi,.' | 

{hmcMANs T,, ]■','> : if, oj. ! 

<2-II^A9-X, fVem tli*.- a*li'in *3' ethyl ,■ 
on b*-nzyli.ii-li»- /? liapl) I 
th\]an:i!;,' ;.^jM,*s and M.mo.ms'. I 

A,; i, vm;. ^ I 

< ' , ), iV-m ) <nigi)ii iiJiihne | 
it-on*- hi<ir:'i‘o and fui mai-i*-!!)-!*; j 
'llisz m.d l.'AA' g .V, i, i'll. 
C.,.{I./}.,\, fi<.ru ieii/yl .yani-h-, ! 
.'.‘..-[litrn t;,*-t]i*i.\i i--. aii*i e!]i\! ( in- 
nam ate i’. iJ:Y i::-! , A., 

i. ‘Ui. 


Substance, ,and iU 

salt, from 'the condensati<,n 
partic acid and aminopinbunji,,, fr 
oxylic acid (Gouden), T., ]17;j’‘*' ' 
and its acyl derivatq. - 
from the oxidation of c]io],-*,R>'ri 
(PiCKAUD and YatesI, 'p 
P.,121. '■ ■’ 

from rongallte 

aniline liydroeliloride (Bivv “ 
Js.YAC), A., i, 941. ■ ^ 

CyoH.^5, 'and its hroino-dbiiw^dv- 
from the condensation of 
(Jovitschitsch), a., i, iiw/ 

^ fiom the condeiisai ir '1 

ethylene, and the action of l.niit,],"! 
on it {Juvirsciimcii), A., i. 
C..gll.,gO, .and its acetate from t'ii* 
latex from Euphorbia !'('oi2H\i "i ^ 
i,SS4. ' 

Q{Jhj;,0:;,iX;-, from tbeaofion of {iiirn,., 
nitric acid on the suhstaiiev, (’ ]]^ 
(Juvn,sbnn>a'n), A,, i, ]]v’ '' ' 
C..„1L,;04S, ami U,ol[,A),s’ 

thioduplohenzylidei]eacctoph,.i)fj-i,' 
(Fiiom.m and I.AMmtEcjni -V i 
990. ' ■’ 

C;i,jM2r,Onr;..S, fi'om tijo actioii la' 
bromine on tliindiqilol.omA H,],-!,.. 
aC'c{o[)hcnonc (Fiiomm ait-l ha;,]. 
iniEciiT), A., i, 990. 

C;!,dFiiO,;N;jS;;. fnun llie r.-diirficoj of 
diben/yldietliyltlu'miineilisujj.ijisiiic 
acid (Gntjim'' and Sciioxui.urif 
A., i, 113. 

P;!)B 4 ;k> (or 0;;;dl;dj.,h iVoilt tllC ilJt'.X 
ir*>m E[i])horhia ((A.tHt:N), A., i. 3S4. 

from olive h-aves (IV-vei; 
and TniN), T., 39S ; 1'., 117. 

from the rcdiiciiou ol gL-rauiuI 

1 KnklaaiO, a., i, C»J ). 

C:;.jH;, 04. fr*>m j8-nu;lliylanthrai[uit]<*i;e 

(nAni>iTiE AnH.JN- ,V .Sul'A- 
F\m;rK , A., i, 999. 

‘'.Yi-iat'e) of iF- 
];U'.’i)ni' of (!jpliejjyl-2-l!yiji'ij.vy-3- 
|'lu'iiylaiitlir:imi!ace1ic arid (v. 
IJEiUf.; and Ki:i.M;, A., i, I!'.*. 

(’j,il h..., from (]i()heIiy]ketelJ*jl)i[lol!!l'j 
uml antliraquiuone i.STAfi'i.vnj:};', 
A., i, ni. 

uceiylcnc and osyC'-Ji 
( I-u.-'AMT.si 1!'), A., ii. 32. 

the ludioii oi'aniJiii*^ 

**n r*-!ii-iizi.iyibri!.A'i ‘ aii*l illEVEi;), 
A,, i. 25. 

('..dl.d.t, ii'.-m fliC ])y*hoh'.s;s oi 

’lii.-thyl „-)lieth*>\ytl):;nj:Ue A'. 

Inman ami Kkim., A., i, 
C'.H.JAAF, livjti ethyl ovalaeetate 
aii'i iieiizv li'iene /Fii;i|‘iitJjyh'miiite 
Simon ami A., i, 2i>o. 
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Substance, C46H.iN4, froni bisanliydro- 
phenacy land lie (Gabiuel and 
LiEOK^ A., i, 465. 

from acetylene (Losaxitscii), 

'A./’ii, -J'b 

Cj^H.oNs, from the liydrolysis of 
aniUnoacetal (Wohl and Lange), 
A., i, 17. 

C4sn4,;Oj, from acetylene (Los an- 
irscH), A , ii, 33. 

and its diacctate, from the 
' 0-v.idation of dieholestelyl ether 
(Pickard and Fates), T., 1682; 
F,, 121. 

CfjfiHjtjOjNo, from aniline and benzilie 
acid (V, Liebig), A., i, 646. 

Cg<j 11556 ,^X 3 , from 0 - 
toluidine and benzilie aeid (v. 
Liebig), A., i, 646. 

Substitution of alkylo.xy-grou]is in the 
benzene nucleus by liydrogen 
(.Sfaimler), a., i, 557. 
of hydroxyl-groups by hydrazino- 
groups (Franzen and Eichler), 
A., i, 831. 

of the .siilphonic group by tlie cyano- 
and c.arboxyl-groiips in azo-com- 
pounds (Lange), A., i, SOO, 
Succinamic acid, ethyl ester (AIoi,), A,, 
i, 77, 

Succindialdehyde, molecular dispersion 
of (Tlx Ru I us), A., i, -317. 
unimolecul.ir (Harries and Hojien- 
emser), a,, i, 133. 

Suecinein, and its acetate, 

from succiuk; anhydride and quinol 
(Meyer and Witte), A,, i, 671. 
Succinic acid, production of, during 
alcoholic fermentation (Ehrlich), 
A., ii, 416, 

method of estimating, in fermented 
liijuids containing other fixed and 
volatile adds (Pozzi-Escot), A., ii 
993. 

Succinic acid, alkaloidal salts, and their 
optical activity (Hilditch^ T 
704 ; ?., 61. 

aluminium salt, ocenrrcnce of, in 

proteaceoiis trees (S.mith), A,, ii, 

8 So. 

ammonium ethyl ester-i;alt (Mol), 

A,, i, 77. 

Succinic aeid, cetyl and 0- and p-nitro- 
beiizyl esters u'Ieyer and .Marx) 

A. , i, 602. 

ethyl ester, influence of certain .siil- 
phate.s on the formation of (Phet i>s 
Palmer, and Smillie), A ^ i' 

7Qn 


Succinic acid, amino-. See Aspartic acid, 
6?tbromo-, benzyl and cetyl esters 
(Meyer and Marx), A., i, 602. 


Succinic acid, f^ioximin'o-, ethyl ester, 
action of nitric acid cm (Wahl), A., i, 
141. 

Succiaie acids, aromatic, synthesis of 
some (Avery and Upson), A., i, 343. 
Succinimide hydrogen 2>eroxide (Tana- 
tar), a., i, 400. 

4-Succiniminophthalic acid, methyl ester 
(Bogert and Kenshaw), A., i,'652. 
Succinophenone, r7?lbromo-, action of 
pheuylhydrazine and of «.s-phenyl- 
bcnzylhydrazinc on (Meyer and 
Marx), A., i, 602. 

Succinyl chloride, tautomerism of 
(Meyer and .M arx), .A., i, 602. 
Succinylcresotic acids, 0-, and p- 
(Fahrenfap.kiken vorm. F. Bayer 
fc Co.), A., i, 798. 

Succinylsalicylic acid and its methyl 
homologne.s, prejtaration of (Farben- 
FARKIKEN VORM. F. BaVER & Co.), 
A., i, 798. 

Sucroclasm. See Sugars, fission of. 
Sucrose {rrnie sugrer, S(tccharosc), con- 
ductivity and viscosity of solutions 
of (C-heen), T., 2023 ; P.^ 187. 
and lithium chloride, conductivity 
and viscosity of mixtures of solu- 
tions of (Green), T,, 2049 ; P., 187. 
solutions, osmotic pressure of, at 10’ 
(H. N. and H. V, Mor.se), .A., ii, 
671. 

osmotic pressure of, at 15' (Morse 
and Mears), A., ii, 1019. 
density of (Foequet), A., i, S55. 
density of aqueous solutions of (Fol"- 
QEKt), A., i, 855. 
inversion of (Osaka), A., i, 856. 
theory of the inrersioii of (Meyer ^ 
A., ii, 265. 

inversion of, by invertase (Hudson), 
A., i, 605, S56 ; (Acree\ A. ii 
1022. 

and other substaiKT.s (salts and non- 
cleidrolytcs), changes effected by 
the reciprocal interference of (Cald- 
well and ’Whymper), A., ii, 817. 
the storage .and traiis[>ortation of, in 

the beet (.Stroiimer), A., ii, 726. 
detection of (Pozzi-Kscoxb A., ii 
740. 

polaiimetric determination of (Watts 
and Tempany), A., ii, 236. 
normal tubes for tlie polarimetric 
estimafiou of (Roilsset), A., ii, 73 • 
(Pellkt), a., ii, 235. 
and invert sugar, e.stimation of, in 
mixtures (Ling and UendleL A 
ii, 542. ’■ 

Sugar in blood (Kona and Michaelis). 
A., ii, 117 ; (Micu.iELis and Row)' 
A., ii, .329. ■ ■ 
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Sugar, total amount of, in blood (LitPiyi: [ 
and JIoi'Li’P), A., ii, 957: | 

of blood, Ix’liaviour of, after bleeding ! 

(Ani)I-:i;ss(»n’), A,, ii, 767. j 

aj^paratns for polarising, at 87“ (Sy), j 
A . , ii, 1076. j 

excretion of, in Lealtlij men (Sciibx- ! 

DonFPi, A., ii, 311. | 

.letion of varion.s rliciniral substances | 
on the excretion of (Baeii and ' 

J-Slum), a., ii, l-2‘2. I 

estinication of (Jessen-Uansek), A., | 
ii, G3S ; (Haxo), A., ii, 736. i 

estimation of, by Allihn’s .and * 
^leissi’s methods (Seif atmaxx^ A., \ 
ii, 437. ^ I 

estimation of, in blood (llANC.b A., ii. i 
2 . 3 .^x ' ; 

estimation of small qiiantilies of, in i 
mine {.So; UNDO UFFb A., ii, 311. \ 

Sugar from moniidin and its [>bL’iiyl- j 
bfiurlliydrazoi.c and ' }ihcriy]o,';)zone i 
(Okstfui.e and Tisza', A., i. 37. I 
Sugar, invert, and .suLi'o.se, estimation j 
of, in iiii.vtures (Li.ncj .and Kexdi.k), ; 
A., ii, ol'J. ^ 

influence <4' cl-arification nith Uad 
acetate on the <\'(iiiiati"nof (.Si'fjk):- ■ 
FKi.n). A,, ii. lufo. 


Sugars and glncosides, application of v 
chemical methods for the dctf> e 
of, in Taxeae (Lefzbvbe), A . ' 
colour and spectral reactions of 
naphtharesorcinol and hydroAi^'- 
acid (Tollrns and Eomvfl i 
638. ‘b 


value of the different niethml, r 
estimating, in urine \ 

902. * 


«usai« wunt meu- and 

-sacchann (kiEiAKi), A., i 
Sugars, reducing, detection ktid idcufifi 
cation of certain, by conrle,!,,tion 

with i>-bromobcnzylhydra2ir]o f 
T)Ai,L and Shrrmax), A., ii gr-) ‘ 
estimation of (Zerdax ami’V.inmvs 
A.,ii, 902. 

A’olumetric estimation of /Taw 
•lOSKS), A., ii, 5J1 ; x,,'; 
n^xr.i.E), A., ii, ,>12. 
volumetric e.stinnition of, by FeldimC- 
solulion (Watts and Tfm’i-avy'' 
A., ii, 437. ‘ ' ■ 


the reduction of cuprous oxide in [h 
estimation of (STAXKKh h 63?' 
Sugars. See also Carbohydrates. ’ '' 
Sulphauilic acid. See Aiiiline-n-siilnli 
oiiic arid. ' ’ 


Sugar group, dissociation processes in 
tl'C (Nff, a., i. .0 ; fKii.iaM ', .\., i, 
12.S. 

Sugar solutions, ellect o|' (Inrincalidu 
with b.a.-io le.id a.-ta!.' on rlie 

opticiil a<'tivitY and e-qq-' f recluciug 

power cd (IVaits .iml Ti;>[t.\nvi. 
A., ii, 236. 

rori!ia!icin uf f./tm.aMelivde in JhvM- 
SAV\ A., ii, :mi. 

Sugars iP-i ANK^MV a!:d Ai fkkpa van 
Kkf.vsjfjn', a., i, O.M. 
and f!;eir nduction and id--nt iticatii'ii 
from gliico.dd'-'i I A i.iiFia* v an 

HkKN.'IFIX Slid Ih.A.OK.-'MA A., 

i. 

i'de''trM:y‘-is -.f XiriiF.i'r;, A., i, 
i 2^^. 

fi.'.-'ioii (.f la-in, i, 

71 .h 7 -: 3 . 

ratCi.t <i.\id iti'. n of in nu a -id Jia dimn 
iUvNZK/ A., i. 13.1. 
dej oh nu ri'-atiiui of i XKriiEco’i, A., i, 
76 o. 

utilisati'.ii of. ly tic- ti'sues 

f.Mcfh-i'.' \v‘. A., li, 106. 
the caj ‘mity of U.i- Jiv.-r to icver>»- the 
opt)' J •iCti-ci of - I’f! boKfir. A., ii, 

pli' rivlhv.i'ri;'-!!;r.- of !ho emkc , A . 

!, iobt. 

piccij itaM' d', b; ■ upri^ hydioxid'' 
i. Too, 


Sulphates. See under Sulphur. 

Sulphides. _ See Aletallic .^uJpMfe 
I'olysulphides, and umler Sulj.hnr. ’ 

Sulphination of plunolic cdlurs and the 
iutlneijce of substituent. s fS.MiLFs and 
Ek Kossioxoi.’), T., 745 ; 61. 

Sulphines and sulphoxides (Hofmann 
and Oit), A., i, S4, 

Sulphinic acids, preparation of (Xvoj-. 
\ ENAOEL and Kenner), A., i, S?!). 
and .sulphonio acids, aromatic/alkaj. 
oid.'il .salts, and Ilnur lotatorv powr 
(IlH.i>irrn)^ T,, 1620; P,, 195. 

Sulphoacetic acid, chloro , strychnine 
>.ahs. and their optical aetivify {iVipD 
and Rkad), T,, 795; P,, 99. 

4 Sulpho-2-aniinopheiiyl-p-tolDeiiesiil- 
phonic acid, sodium .salt iCA.ssEU.t 
A- t o.), A., i, 7S.5. 

47oSulphobeazeneazo'l-diin€thylnapli- 
thylamiue and it.s sodium salt (Schai:- 
’wi.N and Kaejaxoff), A., f, 704. 

4-iySulphobeiizeneazooR-pheiiyIene' 
tetramethyldiamine and its albli 
•s.alts (Sen ARAVIN and Kai.-iancft), 
A,, i, 701, 

/ i-SuIphobenzeneazoEalicylic acid 
■ h{ A .N I )M ui' (; I N and G i' I>a.n’ \ .4., i, 927. 

Sulphobenzyletbyl hobutylsilicyl oxide, 

tnelaliij', b('rnylainiue, cmchonidinc, 

, citiehonidine hydrogen, and Dieuthyi- 
j amine salts ('Leff nnd KirriNoh T., 

' 2010 ; 1 ’,, - 221 . 
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ci/-5Qlphobeiizylethyh'.wbutyl8ilicyI 

oxiflo, resolution of, amt the propel ties 
of the ojitically active acids and their 
amine salts (huiT aiul Krrpiya), T., 
2090; P., 236. 

f/Z-Snlphobenzylethylpropylsilicyl oxide, 
iloeomposition and resokition of (Kir- 
riNo), T,, 462 ; P., 47. 

Sulphobenzylethylpropylsilicyl oxides, 
ofitirally active, and their metallic, 
aitjitjc. and alkaloid.al salts (KtPPlXG), 
T., 457 ; P., 47. 

Snlphobenzylethylsilicone and its salts 
(luiBiso' and Kipping), T., 445 ; P., 


a Snlphobutyrie acid, 7-aminO' (Ga- 
BiiiEL and Culman), A., i, 275. 

2-Sulpliodiplienylamine-2'-carboxylic 
acid, 4 -ami no- (Ullaiann), A., i, 
457. 

4- Sulphonamino- 1 -pheny 1-3:3 - dimethyl - 
5-pyrazolone, preparation of (Schelt- | 
LIN), A., i, 688. 

Sulphonation reaction, kinetics of the 
(Maktin.srn), a., ii, 572. 

Sulphonic acids and sulphinic acids, 
aromatic, alkaloidal salt.s, and their 
I'otafory power (Hilditch), T., 1620 ■ 

\\, 195. 

Sulphonic group, replacement of, by 
the cyano- aiicl carboxyl -groups in 
azo-compnnods (Lange), A., i, 300. 

Sulpiouimides, aromatic, [ireparation of 
(JIaca), a., i, 870 ; (Suzuki), A., i, 
671. 


4 Sulpho-2-nitrophenyl jy-toluenesulph- 

onic acid, sodium salt (Cn.'-SELLA & 

Co.), A., i, 785. 

Sulphosalicylic acid, action of, on sodium 
diborate (Bakthe), A., i, 271. 
Sulpho-ti-siliconaphthoic acid (Xhotin- 

SKVand t'EUEGKNKOFF), A., 1, 1032. 
Sulphostearic acid, formula of (Du- 
ne vitz), a., ii, 992. 

6-Sulpho-//t-tolaic acid, 2:4-d7nitro-, and 
Its salts (Kaiuslake and Morgan) 
A.. ], 410, ' 


2-Sulpho-^Ktoluic acid, preparation o] 
and its barium hydrogen salt (MEt 
drum and I’erkinA, T, 1419 
Sulphoxides and sul'nldnes (Hofman’ 
and Ott), A., i. 84. 
prixParathm of (CLazdae and Smiles) 

preparation and constitution of fHixs 
A., i, 875. ^ 

Sulphoxyiic acid, derivatives of(FROM\ 
and Gai pp), A., i, 969 . 

Sulphur and its cyclic compounds (Eed- 
-Mann), A., li, 830. 

the hottei 

stars iLockyer), a., ii, 173., 


I Sulphur, dyn.amic allotropy of (Kruyt), 
A., ii, .1028. 

amorphous (Smith and Carson), A., 
ii, 32. 

colloidal (IUffo), A., ii, 683. 
hi-, qiiadri-, and sexa* valent, influence 
of, on rotatory power (Hilditch), 
T., 1618 195. 

gaseous, dispersion of (Cuthbkrtsok 
and Metcalfe), A., ii, 545. 
liquid, electrical conductivity of 
(Wigand), a., ii, 800. 
changes in the viscosity of (Rotin- 
JANz), A., ii, 463. 

statics and kinetics of the transition 
wliicli occurs in (Wigand), A. ii 
676. 

molten, chemistry of (Erdmann), A. 
ii, 8-32. 

monoclinic, heat of fusion of ( W igandI 
A., ii, 676. ‘ 

vapour pro.ssure of, at low temperatures 
(Ruff and Graf), A., ii, 578. 
variation of the surface tension of, 
with rise of temperature (Capflle) 
A., ii, 68.3. 

boiling point of (CallendarV A ii 
1029. 

boiling point of, on the constant 
pressure air thermometer (Eumorfo- 
rouLos), A., ii, 1029. 
foam structure (cellular structure) of, 
and its influence on double refraction^ 
dichroism, electrical properties, and 
formation of crystals (Quincke) 
A., ii, 823. ' ’ 

spontaneous oxidation of (Pollacci) 
A., ii, 684. 

reaction of calcium oxide with 
(Thatcher), A., ii, 380. 
new type of combination of, with 
certain iodides (Auger), A., i, 241. 
Sulphur compounds, chemistry of 
(Bloch), A., ii, 580. 
with antimonvaiidchlorine!'TAVER\K) 

A., ii, 198.' ‘ 

with iodine, existence of (Smith and 
Carson), a., ii, 32; (Ephraim) 

A. , ii, 581. ’ 

of the neiTous system (Koch), A. , ii, 52. 
Thionyl chloride, action of, on alde- 
hydes (Hoering and Baum), A. 

, i, 528 ; (Schmidt), A., i, 654. ’ 
action of, on the methylene 
c tilers of catechol derivatives 
(Barger), T., 563 ; 50 ; 

(Barger and Ewins), T., 735 • 

R. , CD, ’ 

Sulphuryl chloride equilibrium 
thermodynamics of the (Trautz’ 

B. ^isch, and v. Dechend), A., ii 

569. ’ ’ » 
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Sttlpbur See Hydrogen sal ph- j 

Sulphides, spontaneous oxidation of 
(Pou.ACCi), A., ii, 684, j 

of the cIoTnenta of the sccoiid group, i 
crystallography of (ReokkN- i 

KAMP), A., ii, 2S0. . , , ! 

avouiatic, interaction of, with hydro- [ 
gcu dioxide {GAzn.Mi and Smipes), j 
T., 1833 ; P., 216. i 

selenides, and telluridcs, aromatic, i 
and their halogen :uhUuve com- ; 
pounds, melting ainl L<dlii)g points ; 
of (Ltons and Bnsn), A,, i, ; 
417. , , . i 

niineral, estimation of sulphur in | 
(HAssREtDTEn), A., ii, 8h3. I 
See also liletallic sul [hides and | 
rolvsal]diide?. ; 

Sulphur ^/Voxide, physicaj properties of ; 
(Bal'meI, A., ii. 372. ^ 1 

refractiYC index of gaseous (Criti- 
nruT.soN and JIek at.fe), A,, ii, | 
641. j 

mechanism (d the reaction of, nith j 
oxygen in pn-senco ot iron oxides i 
(KEn-Ei.FX, D'Axs, SrNUEM., aiul j 
KaI'^EU), a., ii, 482. ^ ... I 

action ot, on plants (liii.i.EU,, A,, 
ii. 887. 

estimetion of, in wines ('MENsing 
A., ii, 63>. 

tr/o\ido, ]»ii‘par.'ition of [huANK), A., 
ii, 684. 

refractive index of gaseous (Ci'iH- 
BEiiT.sox and ilEK'Ai.Fi:). A., ii. 

Sulphuric acid, prepaiatioii 
^IlKNriElO. d., ii, ''■' h 

ahsolute, prepr.iation v\\ and cr.nei- 
tion e.f Mil .-tiinee.s in (llANi/tM'ir, 
A., ii. 14. 4'ij ; tinno and S, ax- 
yiro .xe A,, ii, 

elect ivdviie iTfpcrlies of di!r,},‘ xdu- 
jir, I, /WlJETUXM and ■ 

A., ii, 8’J2, 

vi>euMtv -f iV.ming (I)rN>CAS and 
'iVji d.s;. r., 21 7h ; 1'., 27 A 
evap. nation of w.iter and .^--duti.ui.s 
nf A'Ain.AM h A., ii, I'll. 
iiillu'UKM of, ill niti'itti' !i [Ki n- 

oi;! X , A., h 

assay -4’ higi;jy '‘Oivcntiat"d 
AVAi.ii). A., ii, 130. 
cstiuMtimi of. voliuufctrieally 'O’mok- 
SKvh A,, li. '380, 

Sulphates. natural,^ from Mnle 

(I'At.A- Mil', and \\Ai;i;i:V', A,, n, 

1047 . . , 

and vaivilintiS 01 , in ' r 

AMi-ntz and Tr.ni.M , A., li, 


Sulphur ; — 

Sulphates, new method for ih-teTmA 
ing the teiiaion of {KEpi'rj,Kp an i 
D'Ans}, A.,ii,289; {L.AVomEV 
Pluddemann, and P. AVoinr,,'’ 
A.,ii, 220, 681. 

See. also Aletallic sulphates. 
Persulphuric acid, production of 
hydrogen peroxide from .poy 

SOKIIUM FUK El.EKTilOCiij-jl^^'.p 

iKTii'STniE}, A,, ii, 1028, ‘ ' 

Persulphates, action of metals 

ons solutions of (Tri!iij;\i-jyj, 
A,, ii, 104; (Lf.vi, 
and Eucolixi), A., ii, 68]^ ' ' 

organic, psciidomorj'li Ism ol'.; \Vc,j pp. 
ENisTEix and Wolff), A., i, :)y> 
Sulphurous acid in ils hiochoniai 
relatioiLship (Giiuxiirrl, A ii 
721. ^ < 

excretion of, in man afh'r admiii'A 
trntion of sodium suljliiic an,] 
snlphurouR acid in com hi nation 
with sodium salt (Fuaxz and 
I SoNNTAu), A., ii, 714. 

I estimation of, in g'datius ami 
I forids (PADi:), A., ii, S33. 

Hyposulphiteu (Bixz ami hsA.ir), \ 

\ I 940. 

analvsia of, and their t-ompoUDd-: 

■ witli formaldelivdo [GnEivtM 

A., ii, 741. 

! Thiosulphuric acid, acid energy of, aiir] 

^ its dfsHunpo.sition (M.ri.LKJi), A., 

ii, 102. 

behaviour of, and its use in volunif. 
trie analysis (C'ASdf.Aiii), A., ii. 
173. 

Thiosulphates, kinetics and catalysis 
of the n-.'ictioj] ViefAvi'en liydmgca 
[icroxido .and (Aukl), A., li, 26' 
action of, on pennauganate in 
nlkalini.'- .sfdution tKillAXi., A., 
ii, 9.''2. 

Trithionatesof tlio alkali me fab (.11. u- 
Kt;N/n; and MAimnAi.Lh T., b2o; 
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Subhur, estimatinn of, in iron and steel 

(Jaboulay), Am iii 
' . 1 :: ftoa . CA^it'uwvV A. 


estimation oi', in niincrnl sulphides 
(HASSKEinTEU), Am ii> 893. 
estimation of, in organic substances 
(Bay), Am ii, 319. 

estimation of total, in urine (Schulz), 
Am ii, 129 ; (OsrfiEBnuGancl Wolf), 
Am' ii, 426; (Ko-NSCIIE«g), A., ii, 
628, 

Sulphur anion and complex .sulphur 

anions (Knox), A., ii, 830, 

tSitlpIfur an(im.onii auraium^ assay of 
(Jacobsohn), a., ii, f>40, 9S9. 

Sulphuric and Sulphurous acids. See 
under Sulphur. 

Sulphuric acid contact procese (L. 
Wohler, rLUDDEiUANN, and P. 
Wohler), A., ii, 290, 581. 

Sunlight. See under Photochemistry. 

Superphosphates. See under Phosphorus, 

Supertension. Sec under Klcctro- 
oheinistiT, 

Suprarenal, so-called fatty degeneration 
of tlie (White), A., ii, 968. 

Suprarenal glands of the dog, the blood 
issuing from tlie (Young and Leh- 
mann), A,, ii, 767. 
antagoiiiatic action of adrenaline and 
choline of the (Lohmann), A., ii, 
407. 

Suprareniue, See Adrenaline. 

Surface concentration, experimental 
exumination of Gibbs’s theory of, re- 
garded as the basis of adsorption, with 
an apidication to the theory of dyeing 

^ (Lewis), A., ii, 357. 

Surface tension, compressibility, and 
othf-r properties, relation between 
(Kichards and Mathews), A., ii, 


t of (hliito a(pjeous solutions (Heyi 
j> WEiLLEii), A., ii, 356. 
r of lifpi ids investigated by the metho 
of jet vibration (rEDERSEN}, A., ii 
158. 

^Bwan spectrum. See under Photc 
(:bemi.stiy. 

d-Sylvicacid (SunKATELOFFl. A., i, 89( 
^Ivic acids, a-, A, and 7 . (.Schkate 
I lokf), a., i, 810. 

^^ymphorirnypoa roccviomiH, pectins froi 
I the fruit of (Buidel), A,, i 
I 125 . 

Syntheses with the aid of monochlnrc 
r . methyl ether {Slmonsen), T. . 1 777 
i P,, 212. 

by means of tlie carboxylic esters < 
cycdic ketones {Kora, BiERETfjfiEjss I 
i and feciiW'AKz), A,, i, 24, 

xciv. ii. 


Syntheses with phenol derivatives con- 
taining a mobile nitro-group {Mbld- 
OLA and Hay), T., 1659 ; P., 197. 
with .sodium -alkyl cornpcnn(is(ScHor.r- 
oin), A., 8Si, 886. 

See also Electro syntheses under 
Electrochemistry. 

Byuthetisor (Jovitschitsch), A., i, 118. 

Syphon pipette. See Pipette, 


T. 

cMalitol, preparation and propertie.s of 
crystallised (Beutrane and Bru- 
NEAU), A., i, 249. 

^LTalose, iaolatioii of {Blanksma and 
Ai-ueuda van Ekenstein), a., i, 
951. 

Ta7nus co^nmums, pectins from the fruit 
of (Bkibel), a., ii, 125, 

Tanacetone (thvjifmc), identification of, 
in liqueurs (Duparc and AIonnier), 
A,, ii, 995. 

Tannic acid in toxicological investiga- 
tions (Biginelli), a,, i. 40. 
condensation products of, with form- 
aldehyde and the phenols (Hilde- 
brandt), a., i, 185. 
action of reducing agents on (Gap.dner 
and Hodg.son), P., 272, 273, 
estimation of {Gardner and Hodg- 
•son), Pm 273, 

Tannic acid, quinine salts (Bjginelli), 
A,, i, .562. 

solubilitie.s of true and fal.se (MuR- 
ai:o), a,, i, 451, 1004. 

Tannin (Nieren-stein), A,, i, 40. 
constitution of (Nierenstei.v), A., i, 
_ 90, 897. 

titration of, by means of iodine (Jean), 
A. , ii, 76, 

Tannins, con.stitution of (T^luyu), A., i, 
347, 

e.stimation of, in white wines (Koeb* 
ner), a., ii, 240, 

Tannin-phenylmethane and -thymol- 
methane and its bromo-derivative 
(Hildebrandt), a., i, 185. 

Tanning, new method of (Meunier and 
Sryewetz), Am i, 586. 

Tanning material, some oxides a.s 
(Luppo- Cramer), A,, i, 377. 

Tanning procesaea, changes m (Herzog 
and Adler), A., ii, 262. . 

Tantalum compounds (Balke and 
Smith), A,, ii, 1945. 

Taramellite, a new silicate of barium 
and iron (Tacconi), A., ii, 863. 

Tarbuttite from Khodesia (Spencer), 
A., ii, 397. 

Tarragon oil, constitueuts of (Dau- 
fresne), a,, i, 436. 
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Tarragon oil, la;vorotatory component of 
(DAL'KUEfjNE and Flament), a., i, 
558. 

presence of ;?-metlioxycinnamaldehyde 
in (Daufres.ne), A'., i, 19; (Dau* 
FKESNE and Fl ament), A., i, 
558. 

Tartar, Ooldenberg method for the 
estimation of tart;iric acid in (Chem- 
isriiE Fadiuk voem. Goedp^xiieiig, 
Geeomont iSc Co.), A., ii, 937. 

(7 -Tartaric acid and sodium molybdate, 
formation of compounds in .solutions 
of (QriNET), A., i, 713; (Guoss- 
mann), a., i, 854. 

natural and added, in natural wines 
(AsTiirc and Makoux), A., ii, 
992. 

detection of, in cider (Le Roy), A., ii, 
237. 

estimation of, in presence of malic 
and sncciiik acids (Go^VI^■(.^-S^'n^Es^, 
A,, ii, 905, 

estimation of, in aigol and wine Ices 
(^Fozzi-E.sroT', A., ii, 710. 
estimation of, in wines by evaporation 
(MestuezatI, a., ii, 1078. 
Ooldenberg method for tlie eslimatioii 
of, in wine dregs, tartar, and other 
einde materials TAtiinK 
VollM. (bU.DKNUEKG, (lEEUMuNT ic 

Go.b A., ii, 237. 

Tartaric acid, untimonyl sodium salt 
(Feimmei;), a,, i. 129. 
barium and caleitini sails, ilceoinposi- 
li'iu nf by alkali chlorides (I an ia>M 
and .^'I.Kt>w^KY), A., i, 12*<, 
bismuth salt iTELi.E). A,, i. 851, 
cali'iinn -saiT, iennentatioii of iKmmku- 
i.lNob A,, ii, 772. 

basi'- lerri-' ."ult (I’nsr.M hai ek and 
SlEKEt'Kl, A., i, 210. 

Tartaric acid, eibyl e.«lcr, rotation of, 
in u.ijthatif balogrii derivatives 
i ]'A I '] l'.i:st)N .riid lll»'MsnS , 1., 
o'-.'.. 

n.tatiuti of. iu ai-matic imlog.-n 
derivative.s iI’ai iKi;>ns and Mo- 
DoNAM-b T., 9:>; ; I’., 125. 
lYitali.m of. in arom iti' ml ro-tleriva- 
Tiv. > I Fa i J i: Ks'.'N , F. 1^33 ; F.. 
•Jl'k 

met’cvl f.y !rogeuest- r, ervst aDography 

..f ‘TvNMIAfsEK'. A,, i. 7)‘b 

Tate’a Uws and th*- wi <d a lulling 
.hop .\[<ii:<,AN and .-"nA A., 

ii, .;5d ; '.MioooW aiid Htoi.l.ss; 

Hjio.ino. , A., ii, OoS. 

TautomeriBni Faue, .Scknoe, and 

KHj:r..X'i EtN), A,, i, .530. 
ll.e rle'i-k' tonic ^D''3>r-\N Jiltd 

Sirm;- , T , l9l9 ; F,, 221. 


Taxeee, application of hiocb(^.n,; • 
methods fdr the detection of g]ur<j,' f*‘ 
and sugars in plants of the mt' 
(Lefebvre), a., ii, 57. 

Tea leaves, composition of, at varr . 
stages of development (.Sawivt-,?''’' 
A., ii, 125. > 

Teeth, chemical investigation? on ff 
MANX), A., ii, 609. ' 

TeUuride ores, assay of (IlonnowM^v; 

A., ii, 777. ' ■ * 

Tellurides. See under Telliirimn. 
Tellurium, native, from Ada Mn 
(Ces-aho), A., ii, 861. ■ 

atomic weight of (Mauckwaldi .\ 
ii, 33 ; (Baker), A., ii, 4S3! ' ’’ 

is, a mixture of two clement? ? /Ri.-t 
tel), a., ii, 372. ' ' ' ' 

homogeneity of (Lenheii), A., ii, 4^3 
the ultimate rays of (de tbiAMiAT'' 
A., ii, 645. 

radioactive. See Radium F. 
cryoscopic constant of (PtLAtoNf A 
! ii, 687. 

I action of various anhyilrons clitjjii!.:^ 

on (Lenher and* HiLm, 

\ 484. 

I Tellurium, compounds with arseuie aid 
j bismuth (RELAUONb A., ii, 6>7. 

j Tellurium rfioxide, action of vaiirns 
anhydrous clilohdes on (LiAiirtaa] 
Hill), A., ii, 4S-1. 

Tellurides, selcnides, and .siiljihhlB, 
aromalic, and their lialogi.-n addi- 
tive com pounds, melting. ind hoiii!;;' 
jioint.s of (Lyons and llrsn), A,, i” 
417, 

Tellurium do-yanld-* and its couiiwni 1 
witii ether (CorKsEnci:), T.. 217u: 
Ih. 269. 

Tellurium, estimation of (Lenheji and 
Hombeuger), a., ii, 426. 

Teloidine and its additive salts Pvm.a'' 
and Heynoi.hs , T., 2080 ; It, L'd-l. 

Temperature. See iin ier Tin riiiodK'iuie 

Terbium chloride, nitrate, p<ruxi-lc, iwr'i 
.suljdiate (Unii-VIN .'iml ,1 AMsrii i. A-, 
ii. 189. 

Terephthalic anhydride d>rcB r.i:', .b, 
i, 792. 

Terpeue, Fj^Hn;) from nicihvL diliyduy 
(.arvt'ol xantiiate tT.scntuAKFF,, A., i, 
94. 

Terpeue compounds, rcsalutiim 0 ! hiiF 
ing.s by iiddilioti oi water to(nAi.- 
l Arii A., i, 42'.'. 
fatty, n-diu tinii ut : b.N'Kl..E'lk A, - 

Terpeue and camphor series, mvediga- 
turns ill the iTsrKr.tAEi--Fh A„ h i 
93. 
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Terpenes and ethereal oUs ( Walla CH, 
Evans, Church riJ., Mallisov, 
5[EM)EL$soiiN-BARTnoiJ)Y, and 
HENTSCHLUii), A,, i, 402 (Wal- 
I -vrH and Hevek), A., i, 424 ; 
fWALLAUH), A., i, 42f5, 429, 813, 
997; (Wallacii and Vivck), A., i, 
809; (Wallach, Heyek, and 
Meisteu), Ao i, 811- 
from the Philippines and essential 
oils {Bacon}, A., i, 814, 815. 
contributions to the chemistry of the 
(HJ'Lvdersox and llEiLBuox), T., 
2SS; P., 31. 

experiments on the synthesis of 
(Haworth and Perkin), T., 573 ; 
P., t)4 ; (Fisher and Pkrkin), T., 
1871, 187(j ; P., 22S. 

■i.wTerpenes, FJawitzk'y’s (Kremeks), A., 


i, 434. 

Terpin, Cv^lU.Ai' dibromidc and 

dichloride, from sabina ketone (AVal- 
LACir and Hia'ErIj A., i, 813. 

Terpin, some reactions of (Isnahd), A., 

ii, 90S. 

Terpinene and its mod ifi cations (Wal- 
lacii), A., i, 813. 

constitution of (Harrie.s and Maji- 
ma), a., i, 733. 

Terpiiien.-4-ol, formation of, from sabin- 
cne hydnate (Wallacii), A., i, 430. 
Terpinen-l- and -4-ol8, syntiicsis of, and 
tlieir degradation jmoducts (Wallacii, 
11 EVER, and Mkister), A., i, 811. 
a-Terpineol, hoaudogue of, from ethyl- 
nopinol (Wai.i.aou), .A., i, 431, 
/-a-Terpineol and its niti'osoidiloridc and 
niti'oipipeiidide, arid its oxidation 
(Wallach), A., i, 431, 

Terpiueols, d- and synthesis of 
(Fisher and Perkin), T., 1871 ; P., 


228. 


' Terrya imafem, oil of (KametaKA), 
A.,i, 851. 

‘ Tertiary bases reaction, definition of the 
term (Weoekind and lJAEr,ssER- 
‘ MANN), A., i, 071. 


Test-tube bolder, new form of (Stolt- 
ZEMiEuc), A., ii, 1027. 

Tetanus toxin, material in the brain 
which unites with (Takaki), A., ii, 


Tetra- ace to xy-;?- xylene (Fighter and 
Weiss), A., j, 659. 

: Tetra- acetyl-. See under llie parent 
SiiUstancc. 

; Tetra-alkylammonium salts, vi.scosity of 
) (Taylor and Mookk), A,, ii, 818. 
y-Tetra-anisyltetrazen (Wi eland), A 
i, 1026, 

Tetra-arylhydrazines, decomposition of 
(WiELAND), A,, i, 1014. 


aaSJ-Tetrabenzylbntan-aS-diol (Houben 
and Hahn), A, , i, 540. 

S' ' Tetra e tbyWtamittodimethy Icarbamide 
(Einiiorn),.A., t, 611 . 

Tetraethyld/amiaodimethyltartramide 
(Elviiorn), a., i, 611. 

Tetraethyl ammonium iodide, conduct- 
ivity and vis(;osity of, in water, 
methyl alcohol, ethyl alcohol, and 
nitrobenzene, and in binary mix- 
tures of these solvents (Jones and 
Veazey), a., ii, 280. 
solvent power and ditdecti’ic constant 
or(WALDKN), A., ii, 159. 

Tetraethylhydrofuran (Huurelv and 
Hahn), A., i, 540. 

Tetraethylthionirie and its derivatives 
(Gnehm and Schindler), A., i, 110. 

Tetrahydroacridine and its deidvatives 
and 5-carboxylic acid and its salts 
(Porsche, Tiedtke, and KorrsiE- 
eer), a., i, 682. 

Tetrahydroaloesol, /c/mchloro-, and its 
acetyl derivative (LkOEii), A., i, 9S0. 

^iifiLTetrahydrobenzo-a- and -;3-napbth' 
indoles (Borsche, Wittii:, and 
lioTHE), A., i, 386. 

Tetrahydrocarbazole, derivatives of 
(lioRsniiE, W’'iri'E, and Bothe), A,, i, 
365. 

ci's-TetrahydrocarvestrenedioI, syntheshs 
of (Fisher and Perkin), T., 1SS9, 

Tetrabydrocolumb amine nietliyl etlier 
(Feist), A., i, 102. 

Tetrabydrodi'coumaric acids and -cou- 
marins, a- and *9- (Fries and Ficke- 

- WIRTH), A., i, 823. 

Tetrahydrodi 4;e-dimetbylcoumarin5, a- 
aiid (Fries and Fickewirth), A,, 
i, 824. 

Tetrahydroflavanthrens, a- and B-, and 
their derivatives (Scholl and Holi>eK' 
MANN), A,, i, 897. 

Tetrabydrofaran (BouRGUiaNONX A., i, 
280. 

Tetrabydrojateorrbizine (Feist), A,, i, 
103. 

TetrabydroUnalooI {^i^dinidkylodoLii^i- 
ol), synthesis of P^nklaar), A., i, ;>34. 

Tetrahydropalmatine and its aiirichlor- 
ide (FKisr), A,, i, 103. 

A^-Tetrahydropyridine, 3-car boxylie 
acid of, and its additive salts, and 3- 
cyano- (Woia and Losamesch), A., 
i, 47. 

A"-Tetrahydropyridine-3-aldehyde and 
its oxime and their hj’ d roc hlo rides and 
1-benzoyl and l-m-nitrobcuzoyl deriva- 
tives (Won Land Losanitsch)', A., i,46. 

Tetrahydropyrone compounds (Petr- 
enko-Kritschenko and Demen- 
TEYEEF), A., i, 560. 
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Tatraliydroiiima.ldine hydrogen tartr- 
ates, r-, (1-, ainl /- (LADENBuno and 
HriuMANN), A., h 3t>4. ^ 

Tetra-2:4 f/jTiydroxytritanol, derivatives 

of (V. Liejuc), a., j, 147. 

2;3:4:5-Teti’amethoxy-l-aUylbenzeEe 
(Thoms), A., i, ^^02, 

Tetramethoxyanthraquinone (Bextj.fa 

and WkizmaNn), T., 437 ; T., 52. 

2:3:4:5-Tetramethoxybenzoic acid 

(Thoms), A., i, 002. ^ 

Tetrainethoxy-2-'beiizoylbenzoic acid and 

hvdroxy- (Bf.ntlev ami \VKi>:MANy), 

t', 437 ; r., 52. 

7:8:4':5'-Xetramethoxy-4i3 indenobenzo- 

pyranoUl :4) anliy droforrichloride 

(hxoEi.s, Perkin', and Robinson), 1., 
1152 , ^ , 

2:4:3':4'-Tetram.etboxy-6 methylbenzoyl- 

acetophenone (Tam non), A., i, 350. 

2:6;3'-.4'-Tetramethoxy-4-metbylbenzoyl- 

acetophenone (Tamboi'A, A., i, 350. 

a-4:5:5''Tetraiiietlioxy-3'pbenoxy-5- 

phenyli>'butyrLc acid, 2 ; 2 '-f/iliydr- 
OXV-, lac-tone of (Enc:ei.s, Pekkin, 
and Robinson), T., 1101. . 

Tetraniethyl-2:4-(//amiTiobenzaldehyde i 

and its salts (Saohs and Abi’EN/el- ; 
ler). a., i, ISO. , 

Tetramethyl''’!aminobenzhydrol, consti- 
tution of the ooinimuiids cf, vitU 
.sume inotliyK-nio dL-iivativr^ (Kosse\ ; 
A., 1, 507, 50 S. 
and Ik-nzent-azo-a-na]'!!*)!*''!, 

tmii of t)i<‘ aootates hum, and «'mi- 
deiir-atioii proihiivts Imm .^Ai \\ 
ami Kiseni.i‘Iu:\ ^ A., i, 229: 

cMuHI AI'), a,, i, 371. 

Tetramethyl i'^-'^'aminobenzylbenzhydr- 

ol Tlrvor and i’h;NKr>, A., i, ao','. 

Tetramethyl-2:4d;ammobenzyUdene- 

acetophenone. -cyanoacetic acid, ftliyi 
cst< 1 '. -hydrazine, malononitrile, -V/ 
nitrobenzvl I’yaiiide.and -rhodanic acid 
i.Sa< u> and .4Bi i;Nzi:r.i.KK‘, A., i, 1?^7. 

4 Tetramethyl 2 :4 - '^aminobenzyl- 

idene l -phenyl 3 -methyl 5 pyrazolone 
oSa' Hsan t Ai'i’KSZt'i LE!; . R !''»■ 

Tetramethyld-aminobenzylphenylsulph- 

one I'dN/. and Na -'•• R 

Tetramethyl'/iaminodiphenylglycine- 

amide II iN'BEi;o), .4 • R l‘' >- 

Tetramethyl '^<aminodiphenylmethane, 

(■..'i-titntB'H I'f tlie methy !< iiL- deli va- 
liv,--. of {Ko^>e , A., i, re','. 

4-4 -Tetramethyl'/ aminodiphenylmelh 

' ane dioxide and i^s deii.aUvr. I'.am* 

i;eboKK and Ri itoi.V'). A., i. Idll. 

4 :4 -Tetramethyl '-aminodiphenyl-')- 

tolylmethane, 3- and l amiuo-,^ ;uid 
lii.-o' OX’ latioii (Biki.eoki and Kolk- 

NltW;, .V, i, 


1S8. 

4:4' 


TetTamethylf?iaminophenyl-Gtliylcarb 

inol and -hydroxy/r^chloroetlianf 
(Sachs and Abi’ENZellei;), a., i, j;;- 

Tetramethyl-2:4-d?'aminotriphe!iy]Lt|,; 

ane (Sachs nnd Abpenzelj vj; < ■ 
1S8. ^ 

t' - Te trame thyk/ lamino triphenylmef v 
ane dioxide and its deriv.ativ.-s 15^^. 
BERfiER and RuPOLF), A,, i, lO]-; 

Te trame thy lammonium bromide, .1.'/;.,. 

cyano- (v. P)ltAUN), A., i, 
s-Tetramethylbenzidine, s us.fiVjy.j. 

(V. Braun), A,, i, 625, 

Tetramethyl bromo- and chloro-glucoj. 

(Irvine and Moodie), I'., 105'* 
l:3:4:7-Tetramethylcarbazolc and in 
picrate (ItjiiscHB, ^Vrrrs, mid Dothf ' 
A., i, 367. 

Tetramethylconmarins, 3:4 ; 6:7-, I) :4 :(>y 
3:4:5:7', and 4;r):6;8-, fonnatifui' V 
(Clayton), T., 2019. 

Tetramethyldihydrobrazileinol fiitd i;, 
oxiilatioii (Esgki.s, Pebkix, 
Robinson), 1’., 1138. 
i Tetramelhyldihydrohaemateinol iKx- 

! CELS, pEiiKiN, and Kouinson' 'f 
I 1142. ’ ■’ 

; Tetramethyldinaphthanthracene. s,, 
Idcene, alkyl derivative. 
XetTamethylcllagic acid, projiataiioi] 
and reactions of i^IIr.itziG and Poiak 
A., i, .547. 

(■•'efktXetramethylene. See to/e/.Tiiitunix 
TetTametbylenediaminc, See Puiivci-ji,,. 
TetramethylethyP/'/aminodiphenyl- 
naphthylcarbinol. See Vieioria Hia- 
R. 

Tetramelhylethylene oxide, ridation ol 
to pinarolin (Dei.ai'Bi;), A., i. 213. 
Tetramethyl glucose, derivaiives 
^Ib.vine and Moodie'', T., It'. 
Tetramethyl glucoaeanilide and in 
attempted alkylation (Ikyim; a!,i 
Mooini:), T. . lOd. 

Tetramethyl glucoseoxime ami its alkt 
atimi (IkviNE and Moodie), T,, lU'). ^ 
Tetramethylheematein iHxcKLs, Phi * ■ 
KIN, and Robinson), T., 1141. 

1:1 4:4 Tetramethylem7-hcxaii-3-oiie, I- 
/hi'iiloio- (Ai’webs and IIessolan]' , 
A.,i, 551. 

1 ',4:5 :8-Te trame thylnaphtbalene, ^ 

s|'*-Bti-a of (lloMBi: inid Pi'i'- 
vis\ T.. 1321 : P., 117. 
aa 8 C- Tetramethyl' Aoocteaoic acid (nj- 

//of/-a8-'h^//'OVy-TV//r;' (ICv^h «' 

hvdroxv- :TiKFKNKAr), 

Tetf amethylsparteini uni - W') 
(MornKB and VallT';), A., 1, 4 -’- 

1;4:6:6-Tetramethyl A-' tetrahydro-2- 

pyridene and its additive 
(Pn.rjMM), A., 1, 51. 
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l:4;6;6-Tetr8metliyl-A'*-tetrahydro-2- 
pyridone, 3-ainiuo-, ahd its platini- 
chloride. and 3-hydroxy- (Pjcciniki), 
A., i, 908. 

l:4:6;6-TetramethyI-A3.tetraliydro-2- 
pyridoae'3-carboxylic acid and its 
amide and salts (PlCOiNiM), A., i, 679._ 
Tetranaphthyl, absoii)tiou spectra of 
(Homer and Punvis), T., 1321 ; R, 
147. 

Tdmnt.hfra polyantha var. citraia, oil 
from the bark, leaves, and fruit of 
(Ckarahot and Laloue), A., i, 279 ; 
KoriJE-BEnTRANP Fils), A., i, 558. 
Tetraphenylf^iaminobiuret (AIichaelis), 
A., i, 471. 

aj3'y7-Tetraphenyl‘bxi.tyrolactoiie (Reim- 
Eu arid Reynolds), A., i, 9S9, 
Tetraphenyldiethylamine and its nitroso- 
amine (Busch and Leeeiielm), A., i, 
152. 

s-Tetraphenyl ethane (Oddo), A., i, 748. 
Tetraphenylhydrazine, decomposition 
of, wUli hydroj'en chloiide (Gambau- 
jan). A,, i, 1016. 

Tetraphenylmethylenediamino ( 1 Ioitben 
and Ar.Nor.n), A., i, 534. 
Tetraphenyl-a-naphthac[uinodimethane 
(STAriHXDEK), A., i, 411. 
Tetraphenylquinodimethaue and bromo-, 
preparation of (TsciUT-SCfnEARiN), A., 
i, 872. 

Tetrapbenylxyloquinodimethaue (Stau- 

DINOEH), A., i, 41 1. 

Tetrathionates. See under Sulplinr. 
Ji-Tetratolyltetrazeii (Wi eland), A. i 

1020. j 

Tetrazens, aiumatic (Wieland) A i 

1020. j 

Tetrazinedicarboxylic acid, ethyl ester 
and salts (Muller), A., i, 923. 
azomide of (Cuktius and Ruiele), 
A., i, 921. 

TetroUc acid, 7-hydroxy- (Lesrjeau 
and Vt(;uii:u), A., i, 125. 
rhalleoquinme reactions, quantitative 
relations of the (VondrasekI, A., ii, 
997. 

rhallinm, interaction of, Avith organic 
halogen compounds (Spencer and 
WALLACE), T., 1832; P., 194. 

Fhalliam alloys with calcium (Du’n’ski) 

A., ii, 279. 

with cobalt (Lewkon.ta), A., ii, 853. 
with nickel (Vos.^), A., ii, 19.5, 
willi platinum {Hackspjll)', A,, ii, 


Gallium oxide.s (Rabe), A., ii, 493 
sulphate ami uranyl sulpliate, double 
salt of (Konx), A., ii, t)96. 

Thai Ion 8 salts) new reaction of 
{hpttiUlH), A., ii, 591. 


Xhallium molybdenum tliiocyauato 
(Rosenheim and Garfunkel), A., i, 
614 . 

Thallium, electrolytic estimation of, and 
probable ‘existence of a new oxide 
of (Gallo and Cenni), A., ii, 
986. 

qiiantativc scpaiation of, from silver 
(Spencer and Le Pla), T., 958 : 
P., 75. 

Thallium ion, subvalent, existence in 
aqueous solutions of a (Denham), T., 
833; ?., 76. 

Thallous salts. See under Thallium. 
Thallylaminoacetonitrile (v, Braun), 
A., i, 628. 

Thm japonica, oil of. See Camellia oil. 
Thebaine, constitution of (BucHEKEiih 
A.,i, 43. 

action of ozone on (Riedel), A., i, 
1006. 

i^'-Theobromine and its additive .salts 
(Schmidt and Schwabe), A., i, 45. 
Theophylline, alkyl derivatives of 
(Schwabe), A., i, 45. 
Thermochemistry ; — 

Thermochemistry, calculation of 
hydrocarbon equilibria (v, Wakten- 
berh), A., ii, 26, 676. • 

Thermo chemical constants, calculation 
of (Redurovk), A., ii, 463, 564, 
812. 

equivalence, and the thennocliem- 
istry of nitrogen (Thomlinson) 
A., ii, 1016. 

evidence of v. Baeycr’s strain theory 
(Redorove), a., ii, 758. 
Thermodynamic calculation of electro- 
motive forces (Halla), A,, ii, 755. 
Thermodynamics, outline of a neiv 
.system of (Lewis), A., ii, 16. 
of cells with fused electrolvtes 
(Lorenz and Fox), A., ii, 656. 
of liquid cells (Henderson), A., ii, 
655. 

of cells with solid substance.? 
(Lorenz and Kataa^ama), A., 
ii, 249. 

of non-homogeneous mixtures (Bose 
and Clark), A., ii, 84. 
of salts containing water of crystal- 
lisation (Schottky), A., ii, 1016. 
ofthe sulphurylchloride equilibrium, 
SO3 + Cl, 2 ih’ SOXlg (Trautz, 
Baisch, and v. Dechend), A., ii. 
569. 

Heat-contents of binary sj'stoms (Tam- 
mann), a., ii, 660. 

Heat power, curves of instantaneous, 
determined from chemical reactions 
(Mielt), a., ii, 153. 

Thermal analysis. Sec Analysis, 
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Thermal expansion, conipressilility, 
atomic volume, and atomic lieat 
of metals, relation between 
(GRfNEisEN), A., ii, 563. 
and specific heat of metals (Grux- 
kiskn), a., ii, 563. 

Atomic heat, atomic volume, thermal 
expansion, and compressibility of 
metals (Gru.neisex), A., ii, 563. 

Atomic heats, tlicory of Dnlong and 
Petit's law (RicnAHz),A.,ii,562,650. 

Specific heat and molecular magnetic 
field of ferromagnetic siibstamjes 
(Weiss and Beck), A., ii, 659. 
and osmotic pressure of solutions 
(V. Birox>, a., ii, 459. 
lueasurenient of (lie variation of, 
Avilh temperature (LECiiEi:), A., i 
ii, S3. i 

and tliei'inal expansion of metals ! 

GDsI'Nkisen), a., ii, 563. j 

of some elements and salts between ] 
the leiiiperaturc of li(nnd air and ! 
room teiiiperaUirc (Xoi: loMLVKn). 
A., ii. 353. 

of soliil elements and Dnloiig and 
Petit's law AVioam'), A., ii, 13; 
(I\onLAM>). A,, ii. 4.59. 
of liipiid.^, new nioiiiod I'or iletei- [ 
iiiiiiingtheiKli. iiAi:ii.s;u]d Ibiw nh ' 
A., ii, Su6. 

of i.sonmi phous snltst:ince.s and tiicii' \ 
mixture.^ '.BonojAWi EN>KV and i 
WiN<H,nAin)Fi'', A., ii, Stio. j 

Heat of combustion <'f eari ylamines ■ 
and alkyl aigentii vanide.s 
LKMAuny A., i, 719, i 

of oi'gaiiic compounds, detennina- ■ 
tion of the, I'V the plaiinum 
resistance thennonieter ,Pi>< iini: | 
and WiiKiiE', A., ii. 15.5. 

Heat of formation of organic iluoro- 
compounds {>w.a.i;ts), A., ii, 3,74. 
of '{iiiidrivaleiit oxygen coUipounds 1 
(Molxitisn , A./ii. 355. i 

Heats of neutralisation. Isvdi' lvsis a.s ; 
illustrated by Vki ev-. A., ii. >1-3. 

Heat of fusion, spe--i!ie '•ohesi-n. and 
mo’eeiiiar weighi at the jueltiiig 
point ‘Wa(.i>kn), A., ii, lOlt, 

Latent heats of fusion of isumorjihous ; 

■'Uh^tnneo .rnd tlnir Jni\tuies : 

ES>KY and WlNO'.KA- ! 
i'oEE., ii. ''96. 

Critical temperatures. So' unli-r 

f’litii-al. 

Calorimetric study uf slow leaetion^ 
ilti < !.vi X , A., ii, l.'G. 

Temperature, and t-h tinea] .-.ndn-.-t- 
ivity, jvhinon iM'tAVe*!! pA.-t j] 1 
and" A., ii, 119. I 


Thermochemistry : — 

Temperature and pressure in 
to ortliobaric volumes ni 
Youxo), A., ii, 813. ’ 

Temperatures, constant, in a ,, ■ 
ovens, a])pliance fur 
MANX), A., ii, 17. ' 

high, and high luessiues.aMn,,, 
for experiments at (TiUin 
T., 1333; 131. 

low, application of, to som,. , 

very' lo’w, use of, for 
analy.sis, and for the sUb '1 
magneto-optical ].henu]n,-,..f j. 
solutions (BECQUi-iuK] 'i v V ■’ 
Temperature coefficient ’au,r L'l 
mobility, ixdation bctwcaj ^ 
and Hinkichsex), A., ii i nr''*' 
of ionic mobilities in ’wat.r'a- , 
function of Ihe m obi Ih its i 
and Hinkichskn), A., ii jV/. 
(Koiii.KAust’ii), a’, ii, ‘2(1-1.’ 
Temperature velocities 'of 
}tby''iohigifal actions 
A., ii, 768. ” ’ 


Ignition temperature aii<] vin,... 
]Tcssutv ,,f iiillanntiabl.' 
low huiling point, n-iatiou Im-u*-.,'.,: 
tClIAIUT^CllKoKl-), A., ii. *2;'.X 
Transition points, dir.imiuatiiin „f 
( l)r.\''TAX and Thoi.e . T I'lO' 
l\,213. 


Transition temperatures, iiifiueii:r i,f 
foreign sub.staiices ..n, ami tin/.k. 
tennination of tuoh.'nilaf urhljn 
( Dawson and Jackson \ J. 1^4 • 

P..26. 


Calorimeter, l.omb, niudifjeJ (lio. 

cai>e), a., ii, 255. 

Thermometer, gas, nioasin'eim'ii'L.s wit;; 
(Day and Cle.mlnti, A., ii. 
1013. 


pentane, scale of the 1 
and Bothe), A., ii, 152. 

Thermo- regulator, a simple f tTi ei * 
(Giiek.S;, A., ii, S’26. 

Thermostat, water, for tin- iionci! 
temperature of 15' d'uJci;, .1., 
li, 83. 

Thermostats, glass, fur higher rem- 
ji'Twtures : ITsi iiei: and Ikcam-, , 
A., ii, 7.57, 

Thermodynamics. .See itmiei' linniio- 

I Iji'iiiistrv. 

Thermometer, Thermo- regulator. auJ 

Thermostats. 8ee uinit-'r lljenim- 


idnniisliA’, 

Thetines, phenolic, and tlidr reactiou 
with i)(‘n/oyi chloride ana 

Smilix, P., 123. 
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Tluanthren. Diphenyleiie di~ 

sulphide. * 

Thiazines (Gnkhm and Walder), A., i, 
t53 ; (Gn'KHM and Schixdlkk)> A., i, 
110 ; (Gneu.m and Schonholzer), A., 
i, 1T2. 

Thienyl-dimethylcarbinol, -dipropyU 
carbinol. heptylene, and -propylene 

(TfioMAs\, A., 1, 360. 

Thio- aldehyde 8, formation of (Vamno), 
A., i, 31S. 

Thioamides, constitution of (Biilmanx), 
A., i, 142. 

Thioantimonic acid. See under Anti- 
mony. 

Thio carbamide (Gros-smanx), A., i, 10. 
aiidaiuirioniuni thiocyanate, isomerism 
of [Pa iterson and McMillax), T., 
1049 ; 135. 

prepar.ation of soluble and stable addi- 
tive compounds of, witli silver salts 
(FARUKNFADltlKKN VORM. F, BaYEK 
Co,), A., i, 613. 

Thiocarbamides, reactions of, witli acid 
chlondo.s (Dixox andTAA^LOii), T., 18. 
Thiocarbamidodiacetonitrile and its 
isomeiidc (v. Meyer and Lehmann), 
A., i, 910. 

6- Tliiocarbaiiiido-2-;;-tolyl 4-methyl- 
pyrimidine (Johnson, Storey, and 
MoColll'm), a., i, 838. 

Thiocarbimides, action of, on the ethyl 
e.stci'S of mabnie aud cyan oacc tic acids 
tlU'HEMANN), T., 621 ; 1\, 53. 
Thiocyanates, containing aii electronega- 
tive gzoup, constitution of (Di.non 
and Taylor), 3'., 684 ; P., 73, 
action of iodine on (Pfeiffer and 
TiLONRii), A., i, 614. ' 

Thiocyanic acid, constitution of (Pal- 
.y.z() and Scelsi), A., i, 718. 
action of cc'rtain oxidising agents on 
(Bongiovanni), a,, i, 770, 859. 
detection of, by means of mercurous 
chloride (Poi.lacci), A., ii, 782 
nuocyanoselenioTis acid. See under 
oeltuuuin. 

^sSance 

liiocyanurie acid, 
acid. 

bThiomethyl-l :5-diphenylpyrazole and 

GMichaelis and "WiLLERT), A., i, 

‘ThiomethyI.l:3-diphenylpyrazole and 
U.S l-//cmtro-deiTvativc and 
suiphones (.Miohaelis and W 


See under Cyanuric 


Thionaphthen derivatives, synthesis of, 
from styrenes and thionyl chloride 
(Barger aud Ewins), T.,‘ 2086; P., 
237. 

Thionaphthen, • /H?.cnchloro- and \:2-di~ 
chIoro-4:5(or 5:6)'C?fhydroxy-, and 
its benzoyl derivative (Barokr and 
Ewins), T., 20S6; P., 2.38. 
3-liydroxy-, preparation of, and its 
2-carboxylic acid (Kalle & Co.), 
A., i, 360, 451. 

3 -hydroxy-, preparation of, and a red 
dye from it (Kalle k Co.), A., i, 
673. 

preparation of the ieuco-derivative 
of colouring matter obtained by 
oxidation from (Kalle k Co.j, 
A., i, 785. 

Thionaphthen- 3-aIdehyde, 2-hydroxy- 
(Friedlander), A., i, 373. 
Thionaphthen-3- carboxylic acid, .3- 
hydroxy-, preparation of (Kalle & 
Co.), A., i, 797. 

3 -hydroxy-, f (reparation of, and a 
red dye from it (Kalle k Co.) A , 
i, 673. 

dihydroxy-, preparation of (Farr- 
WERKE VORM. MeLSTF.R, LeCIUS, 

k Pruning), A., i, 1004. 
Thionaphthenindoleindigotins. Sec Ind- 
oxylthionaphthenoncs. 
Thionoxal-ji-chloroaoilide, -if-cnmidide, 
-;j-pheuetidide, and -a- and -j8-naph- 
thylamides (Frerighs and AVilut' 

A., i, 414. 

Thionoxalotoluidides, q-, >/?-, and p- 
(Frerighs and Wildt), A., i, 413. 
Thionyl chloride. See under Sulphur. 
Thiouyldiglycollic acid and its salts, 
preparation of (Gazlar and Smiles) 

T., 1834 ; P., 216. 

Thiophen, 
i, 360. 


A,;i, 215 ' >Mllertj, 

K0E.NIGEH), A., 1 m ’ 


derivatives of (Thomas), A., 

Thiophten, bromo-derivatives (Capelle) 
A., i, 201. 

3-Thiopyrine, l-//i-nitro- (Miciiaelis and 
Stiegler), a., i, 213. 

Thiosulphoaates, action of arsenites and 
cyanides on (Guimann), A., i 

972. ’ 

volumetric estimation of (Gutm 4 \v) 
A., ii, 544. * ■ 

TMosulphnric acid. See under Sulphur. 

Thiozone and its derivatives (Erdmann) 
A., ii, 831. * ■ 

Thiozonides (Erdmann), A., ii, 830. 

Thio-. See also under the parent Sub- 
stance. 

Thoria. See Thorium oxide. 

Thorianite, ucm' elements in (Evans) 
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TEorium aiid lielium, fissociation of, in 
minerals (Strutt), A., ii, U-l. 
presence of, in the soil at Home 
(Rlasc), a,, ii, 24S, 452. 
quantitative spectra of (Leoxard), 
A., ii, 645. 

relative activity of emanation and 
active deposit from (BRo^■so^■), A., 
ii, 792. 

emanation and actinium emanation, 
condensation of (KtNosnri'A), A., 
ii, 652. 

specitio radioactivity of, and the varia- 
tion of the activity of, with chemical 
treatment and \vith time (MuCoY 
and Ross), A., ii, 81. 
distribution in electric fields of the 
active deposits of (Russ), A., ii, 
552. 

rate of production of helium from 
(Soudy), a., ii, 921. 

ThDrinm alloy with nickel (Ciiauvenet), 
A., ii, S5S. 

Thorium compounds, nomcnclaturo of 
(Hahn'), a., ii, 454. 

Thorium salts, ahnonnal behaviour of, 
on hydrolysis of (Denham), A., ii, 
380. 

Thorium fluoiide (DuD'Hn), A,, ii, 29S ; 
(Ohavvenet), a., ii, 597. 
and oxyfluoride (Chauvenlt), A,, 
ii, 597. 

hydroxide, heterogeneous colloidal 
(SziL.utiO, A., ii, 197. 
hydroxide.s, colloidal 'Szilahu), A., ii. 
45. 

merenri-iodide (Dunnis), A., ii, .'9^. 
oxide . rodnetion of, liycaibou 

(I iKUENWuiut , T.. 1493 ; i\, 

188. 

apphcatii-n t'\ of a ^Tueral iiietle-tl 
of synthesis of tiuorides and .sili' 
cab.'s (Di'BniN), A., ii, 297. 
pc.t.A>>>iuin .«>ilieate .Dltioin), A,, ii, 
298. 

snl}-hilc and oxv.suljdiidc (Dlcoin), 
A., ii, 502. 

Thorium, separation (f, fiom titaniuni 

(DiTi'uioJi and Fi:kum»\ A., ii, 

134. 

st']iai.i:i<.ii of titanium, ziremiiuni, and. 
from iron Dm 1:0 H and Fukimi). 
A., it. 13.5. 

See al'U .M»'sutlMTiiini and R;idi"!li'’r- 
iuin. 

i-Threonic acid it'* la-;jeiii«- >ilt aiid 
jdit ir.llivdruzi'lf (N'i;r\, .\.. i. 7. 

Thujene diiivdi'dial^ id-, ' K"S uaki t t }, 
A,, i. lb.'.." 

Thujone. Sk Ta!ia<'<-t<m('. 

Thymaxnire. a piiitaiiiiiic from tli>' 
tliymii^ -land Nitson), A., i, 103i). 


Thymine, formation of, by heating ir 
testinal nucleic acid (Inouye), A. 
ij 931. 

action of diazobenzeiiesulphonic aej 
on (Johnson and Clai’p), A., • 
931. 

iV-alkyl derivatives, synthesis 
(Johnson and CuApr), A., i, 835. • 
benzyl derivative.s, synthesi.'i of (Jon • 
SON and Derby), A., i, 1018. 
potassium derivative (Johnson au 
ClaitJ, A., i, 836. 
separation of, from uracil (Johnson 
A.,i, 692. 

Thyminglucophosphate, barium ( Levih 
and Manbel), A,, i, 587. 

Thymol, synthesis of, and its metl 
ether (BfiHAL ami Tiffeneau), A 
i, 630. 

oxidation of, by the oxidising fernii- 
of inushroum.s (Cou.sin and 11 Fin 
SEY), A., i, 84. 

Thymol, 2-bromo-, hromonitro-, and 
nitro- (Robertson), T., 793 : t 

hydroxy-. See 4-Methylplu;ny' 
m e t h y 1 car b i u ol , 2 d ly d r 0 X y - , 
dsoThymol, synthesis of, ami its mei 
other fllidiAL and Tikfenkau), A 
630. 

Thymonucleic acid, constitution of 
VKNK and Mandel), A., i, 587. 
Thymoquinol and its methyl ctl; 
S^Semmuku), A., i, 279. 

I Thymoquinone, ^diydroxy-, hydro!' 
of (Fk hter amU; laser), A., i, 6 
Thymoquinone 2-oxime-5 o-znofiy-and 
< p.(/i-nitrophenylhydrazones (B 
mtik), a., i, 67. 

Thymus glands. See Clauds. 

Thyroid glands. Sn* Clamls. 

Tiglic aldehyde, at iimi of magnes 
organic compounds un (Arkima: 

1 A., i, 2. 

Time t-akcu by sub>tam‘es in di.'Sol’ 
(CAii.i.Aun\ A,, ii, .5';7. 

Tin, physico-i.'heinical n.seaivhcs 

10. aiE.S ', A., ii. tfiS. 

the ck‘ctr'>-analyU(‘.il deposition 
tSASitf T., 1572 : 1’., 1^9. 

■ aetioii of (.xyg'Ui on ci>p]t.‘r, /in.', 
and on its alloys witli co|']K'r ' 

: I'is and !b>>KNUAri’i ii. > 

Tin alloys " itli aluminium, b ird 
Sai F . A,, li, 6tm. 

’ witli cahuum (D'-sski \ A., li, 
witll roball lI.KWKON.JA'. A.. ! 

St ilKM tlfs' l!NY ilid 

SKV), A., ii. >55. 

Mith rop[tei SAt KI R ami Ih' 

11, tiui ; piiuLFi iT ami 'I'. 

A., li, 916. 
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js wiih load (RofiEXir.AiN nnd 
-CKKJ;), A., ii, U 338 . 

iK'ss of (Saposhnikoff), a., 
291 . 

lation of lead in {Holzman>'), 
, ii, 633. 

cUd(Voss), A., ii, f^l. 
atimnu (Podkoi'feff), A., ii, 

chloride, partition of, hctwcon 
) metallic chlorides (v. Bihon), 

ii, 29r. 

Ajsis of (V. BinoN), A. 11 , 

lilorides, dissociation of, in 
eons solutions (v. A,, 

296 . 

I type, M,/SnC],! 5 M"SnClf; (v. 
•ox), A., li, 295 , 296 , 297 . 
Ds.ide, reduction ot (Dorr), A., 


acids (Kunl), A., ii, 198. 
imic acid, absorptive power of, 
Itric and hydrochloiic acids 

inskn), a., ii, 261, 

,ates, eleotrolvtic formation 
ppADono), A., ii, 596. 
my, and arsenic, niicrochemi- 
alysis of (SciioOiiL), A., ii, 


a of (Dorr), A., ii, 989. 
a of, volumetrioally, by 
of potassium dichromate 
►IDS), A., ii, 1.31 
i of, in alloys, sl3g.s, and 
^AMIAS), A., ii, 326. 

new form of (OnnEN), 

; (V. Hasslixgem), A., 

element of the, in 

E VA^•.s), T., 666 ; P., 

id ester liydrolysis in 
", 873. 

sugars by the 
I A., ii, 406. 

^dising .salts on the 
1., ii, 1049. 

bf phnsphoproteins in 
Scoit), T., 1699 ; 

i 

I layer of cells and it.s 
heir pcj'mealhlity and 
Kof, bv dvos (Kobert- 
20 . 

date method for the 
[psphonisin (Xvsmith 
“1., ii, 776. 

and iinsaponifiable 
wagawa and Sfto), 
{BERi-r 1:017, A., ii’ 


Tissues, estimation of lactic acid in 
(Jerusalem), A,, ii, 905. 

animal, so-called .antitoxic power of, 
towiirda .stiycliiiine (PellacaNI 
and Folli), A., ii, 1062. 
amount of arginine, histidine, and 
lysine in the hydrolytic products 
of (Wakemax), a., ii, 209. 
in Obi to in (KoftENBEROER), A., ii, 
873. 

the peroxydase.? of (BArxELLi and 
Stern), A., ii, 961 
pliytase in (McColllm and Hart), 

a., ii, 713 . 

einbiyonio, anto]y.sis of, and catalase 
and lipase in (Mendel and 
Leaven wo RTu), A., ii, 207. 
trausformatioji ofglycogeii by enxynic 
action in (Mendel and Saiki), 
A., ii, 207. 

embryonic muscular and nervou.s 
(Mendel and Leavenworth), A., 
ii, 207. 

Titanic sulphate. Sec under Titanium. 

Titanium compound with aluminium 
{MANDHOTandKrcHTER), A., ii, 40. 

Titanofluoride, bydroxylamine deriva- 
tive (Ebleu and Schott), A., ii, 
1031. 

Titanium nitride (Kuff and Ei.snej:), 
A., if, 700 . 

nitrogen lialoids, new {Kuff and 
Eisner), A., ii, 700. 

phosphide (Gewecke), A., ii, 597. 

Titanous iodide, Til.j (DEFACCiZ and 
Co FAUX), A,, ii, 699. 

Titanic snlpbato, electrolytic reduction 
of solutions of (Diethelm and 
Foehster), a., ii, 350. 

Titani-dihydroxymaleic acid {Fen- 
ton), T., 1064 ; P., 133. 

Titanium and zirconium, simultaneous 
jiredpitation of, in presence of iron 
(Dittrich and Frelnd), A,, ii, 
134. 

detection of (Fenton), T., 1064 ; P,, 

133. 

estimation of, voliimetrieally (New'- 
xon), A., ii, 325; (Gallo), A., ii, 
780. 

separation of, from tliorium (Dittrich 
and Freund), A., ii, 134. 

separation of tliorium, zirconium, and, 
from iron {Dittrich and Freund) 
A., ii, 135. 

separation of, from zirconium 
(Ditthich and FreundI, A., ii, 

134. 

Titanous iodide. See under Titanium. 

Tobacco, estimation of non-volatilc 

organic acids iu (Toth), A., ii. 

238. 
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Tobacco, esUTOaticiii ot’ volatile organic 
acids ill (Toth), A., ii, 3S0. _ ^ 

Tobacco smoke (Harekmanx and ^ 
EhrENFELLi), a., ii, S88. _ ' 

estimation of caiboii monoxide in : 
(AlAm’ELET), A., ii, 5;35, 

TolWine, fonnatioii of, from hyduixo- ■ 
loUume (VAN lAm.v), A,, J. ^1. ■ 

la-TolU (Ekrckantk and Aiiio^iMsi), 
A.,i, j • 
,^Tolil<iioximeB, isomeric, and peir 

behaviour os to tormation of coniploxra | 

(Tschhgakff and Si'iro), A., i, o^b. ; 
ti-Tolualdehyde, r»-hydvoxY-, pthylMie j 

ctl)cr(GATTKKMAXN), A., 1, 3U I 

m-Tolualdeliyde, ^ 

adne, svuthesis of (Gaitermann), ^ 
A i 28. . i 

6-Uydroxv-, ethylene ether, and its [ 
dci-ivativi's. synthesis of ((.atter^ , 
MANX), A., i, 84. j 

«-Tolualdoxim« ^^<v'oX!dc (f.s(Ta'i;AF.FF | 
and Stiuo), A., i, 6S7. 

Toluene, henreue, and aceUmc, disjicr- 
sion in the oloctrio spectra of 
(Cni.i.Evh A., ii, iiOih 

chciuical dynmuics of the brmniliaUon 
of (UniNER and Ul.VSRA), A., i, 

14d- r 1 ■ 1 

‘‘iniiUtancoiis production of Ub- and 

0 ; 7 -diineth>danthnucncs in the 

action of methylene dichlondc, 
clilorotbnii, or acetylene tetra- 

bioiiiidoon.in presence of alniiimimn 

.liknide ^UAVAtxh A., i, h'l, 

lamnii.ium bromide, electroly.sis of 
i;NKMlNSRY and rnoTSlRoFi), A., 

i, 1'*;. „ , 

Toluene, di-a-'diromo-woutro- yl uNeto), 
A., i, 809. . , 

a,duonuvGnitr.>, u.-chIorcddiilro-, and 
(t'-'h'nitvo- and its phenvlhydra/inc 
!l\iNZHi and L'hakriek), a., 


i'-i'ohjl (inA^iWMh, \ 
Toheue, «;«{>rtitio., velofitv of t- 


bromo., coIoiu’luI sii.ts of (Ths i/ 
and HiLSbinnj;'', A i .{sj' 

( b men £ II and Sti: ir s A. . i 20 - 
o-Tolumieazoeugeayl ctlivl ’ ”"1 
(AniVEiw), A., i, -225. “ 

c/'Tolueneazoguaiacol and its at 
derivative (Oolomiiasd and 1 
AUm), A,, i, 68, 

Tolueueazo-^j-hydroxybenroic acid 

ana ;>■, and fheiv acetyl d(iiv;!t 
and ethyl ester of the o-acid ((.o; 
MouaiN and Fukimanx), A., i. i 
O'Tolueneazoindazole and it.s aceiv 
benzoyl deriv.ative. (OircviiMv 
and Frkimaxs'), A., ]()'24. 

4'Toluenea20-3-methyi-5-pyrazoloa 
and ?)-, and their l-ben/ 03 d tleiiv.a 
(Bcloiy ami SaiAUJi), A., i, fOi'. 
^?'Tolueiieazo-orcinol, -'iTwA'!,; 

; (UiiTox and Evi; lurr), T., 1020. 
o-Tolueueazophenol and its s 
derivatii e and heiiZt-rU'.suliilionyJ 
(GK.ixitjiorcix ami i'liELMAXN 
i. i02d. 

; oi-ToIuened'azorESDrcinoi, 2:1. 
* bvom 0 - (0 n vox ami ii v v. w a'tv),T, . 

1 /|■Toluene■4-azoresorciaoi, 3:ci.c’d 
' (Orion Luul Eyekatt), T., Kd- 
I Tolueneazosalicylic acids, o-, ni- 
i' /e, and their nitro* and acetyl <! 
lives tORANDMOUdix and Gu. 
A., i, (*27. 

p'Tolueueazo-'etoluidinc, colonniJ 
Ilf {Hant/Isou and Hh.sc'ueu', 

i 

Tolueueazo', Sec also Tolylazo-. 
Tolaenediazonium broiidat 
Diazotohiene bromides. 


and p-ehh.vo- and -nitro-, 
'oxiti.Hion of (L.cw and IhmKtx), 

T. . Iti31 ; V', , 

0A-«/(hydiosv-. Gi'O t.'rcsoreiuol. 
i'b-daiVdroKV-. SceOrtmoh 
2 .io<lo-Unitro-, dvuvaiwvs of, uith ; 

prdvvalel.t mdirie (^V 11,1.0 Eliulvl aiet : 

Kr-h A.. I, <>20. 

ij. imn of ommtic alkalis <m 

^ derivatives Ilf dluKKN aiidi.vn- 

l-!i.l;Y , T. , 1 <21 I'.p 2 ll- 

kiiii-li...** 'J 'be .Miiphonanon of 
iM.uinNt't-xb A., ii, b>2. 

tuui'birmation u), nuo t.m 

i»--,iiiiilro-';um|".mnd (I’oNZio;, A., 


(AnvKiis), A., i, 228, 

Toluene-z^aalpbinic wid, piepant 
(KXoLVEXAbEL aud KliNXEll), 
(i'l, 

Toluenc-i^-salphinic acid, all^a 
sails, and tlioir rotatory 
(lllLDlTCHi, T-, ld21. 

Tolueue- ji-BuIphinic anhydnse, pn 
tmu ofihxoKVEXAuEi. andi^i- 

A., i. fil. 

Toliieue-2-8nlphonanilide, 

^AXS ami UsrllwJXU. A., ^ i)- 

Toluene- icsulpbciHc ftwa> 

S,aml iLv rotatory pmvci 

niTCUh 'i'o 



[lobil cowpoimdsy 3/c-l.) _ 
ne-y-siilplioiiic _ acitf, S-aiumo-i?- 
j 1 vl ester and sodium sulphobenzene- 
-azoi-amiuo-JP-tolyl ester (Anilix- 
aubex- Extuakt.Fabrikex 

ORM. J. 1^* 

.diainiiwi'henyl ester and its 
ia-etvl derivative, 2:l-diiiitro- 
ester, 2:4-criuitropheTiyl- 
.vridinium ester, and 3:5-dniJtrfl- 
lllyl ester {UnLMAXN and Nadai), 
[,. i. 52ti, 

•ditiltro-ju-tolyl ester (Ullmaxx), 
i, 626. 

aey>tliio»nlptionic acid, sodium 
, action of arseiiites and cyanides 

Gutmaxs), a., i, 972. 

} acid, chlotoffi'iiitro- (two) (Kl'XC- 

lell), a., i, 729. 

and j/diydroxy-, Iiyrlrazine 
t)ni[ionnds of (FuAXiiEX and FlCH- 
,Eit), A., i, S31. 

ttic acid, 4'hydroxy-, action of 
mine on (ZixcKE and Buef), 

; i, G43. 

Inic acid, .'i-broino-G-hydroxy- 
|nEi:TsoN), T., 789 ; P., 73. 
j^ic acid; cidoroiniino-, cliloro- 
haiiio-2-iutro-, and iuiiiio-2 nitro-, 
bonu-rio estens of (ilii.rKni), A., i, 

pdroxy-, preparation and reduction 
I (Met. DRUM and Perkix), T., 
JiO P., 187. 

jfcdides, anilides, and a-naphthal- 
||»t’ uorniui fatty acids, melting 
^ of (iloBEUTSOx), T., 1033 ; 
, 120 . 

B^ine, adion of dicbloroacetic acid 

(V. OsTitoMissi.EXSXv), A., i, 82, 

aidine, iudtro-, hydrochloride of 
IMlgeuodt and Kok), A., i, 620. 
.^dine, preparation of, from mixed 
tdluidines by means of p-toluidine 
j (Fkiswell), a., i, 332. 
ofglyoxylic acid on (v. Ostro- 
JOti.si.ExsK\:), A., i, 8S9, 
don of ethyl pyruvate on (SiMux), 
A., i, 687, 738, 

biltiiiitiite (Hofmaxx and Buen- 

her), a., i, 876. 

jrates (Suida), A., i, 523. 

Itudine, 2'iodi)-, and its salts 
fiLLGERonx and Gaiitxek), A,, i, 


ifines, O', ai-, and p-, action of di- 
o-loroacetic acid on (Heller), A., 
a217. 

tjites of (ViGxoN and liviEux), A., 
ty665. 

n laes, o- andp-, acetyl derivatives. 
V' Aceto-o- and -p-toluidides. 


{Tdi/l eomj}(yiLncb, d/c^l.) 

Toluidinea, .o- and p-, calcium deriva- 
tives of (Erdmann and van der 
Smissen), a., ii, 588. 

l'O'Toluidiuo-4'hydroxyanthraquinoiie 
and its acetate (Grandmoitgin), A., 
i, SOS. 

p-Tolaidino-l'phenyltriazole, 3: ofor 
its acetyl derivative 
(Fromm and Weller), A., 1, 702. 

2'Toluidinopyriiiiidines, o- and ?>-, 6- 
cliloro-, and 6*amino- of the o-com- 
pnund (Johnson, Storey, and 
McCollum), A., i, 838. 

Toluoins, 0 -, -m-, and p- (Ekecrantz and 
Aiif^VTST), A., i, 993. 

Toluoyl o- benzoic acid, o- and p-cliloro* 
(Heller and Schulkb), A., i, 994. 

a-p'Tol uoy 1 - j3 -phenylhydr az ine, a- nitro- 
^-iiitrnso* and ^-nitroso- (Ponzio and 
Charrier), a., i, 582. 

Toluquinone - 2 - oxim e - d-o-mono' and 

-5-D;)-fZi-nitrophenyIhydrazone8 
(Bousche), a., i, 67. 

Tolusafraninones, alkylated, preparation 
of (Farewerkk vorm. Meisteb, 
Lucius, & Bhunixo), A., i, 225. 

O'Tolyl /3-bromoethyl ether (Gatter- 
MANx), A., i, 32. 

trimethylene ether, and its di'4-4'- 
aldehyde (Gattermann), A., i, 
34. 

/H'Tolyl ethylene ether (Gattermann), 
A., i, 31, 

ji-Tolyl benzoate, o-nitro-, and its reduc- 
tion (Auwrrs), A., i, 477. 

Tolyl arsenites, o-, w-, and p- (Lang, 
Mackey, and Gortner), T., 1370. 
glycerol ethers, o-, m-, and p- 

(Schivkovitch), A.,i, 978. 

p-Xolylacetaldehyde and its derivatives 
(K.LING), A., i, 188. 

^-Tolylacetonazine, isonitroso- (Ponzio 
and Giovetti), A., i, 835. 

Tolylamino*. See Toluidino-. 

jj-Tolylanthroxan (Kliegl), A., i, 550. 

Tolyi-S-arsinic acid(fof3iL5'ar5cmfc acid), 
2 -amino-, and its sodium salt and 
its A''-acetyl derivative (Pyman and 
Keynolds), T., 1181 ; P.,143; (D. 
and R, Abler), A,, i, 592, 

2 -hydroxy-, sodium salt (Barrow- 
CLiFF, Pyman, and Remfry), T., 
1896. 

XolylarBinic acids {tolyhirsonic acids)^ 
amino-, and their acetyl derivatives 
(Benda and Kahn), A., i, 592. 

Toiylazoacetoacetic acids, o- and p-, 
ethyl esters, and their benzoylhydr- 
azones (Bulow and Sun at; r), A., i, 

, 705. 

Xolylazo-. See also Tolueueazo-, 
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( Tohil voniimituh^ Me = 1 , } 

^-jj-Tolylbenzylliydrazine audits Iiydro- 
chloridc and bonzoyl derivative 
(Soiilknk), a,, i, 7<58. 

p-To ly Ib enzylidenehy draziiie(S ci[ LEy k ) , 

A., i, 738. 

2>-Tolylb enzylme tliylallylamm onium 

iodide and hydrogen tartrate, rcbolu- 
tion of (RvFiiA'iT and Jokes), T,, 
17ii0; P., 'Zn, 

^J-Tolyl-if'-benzylthiocaTbamide, eyano- 
(FeoMM and WELi.i'.n), A,, i, 703. 
a-m-Tolyl'Aa-butylene and its dibroin- 
ide (G R i S H K ElV ITS Cll'T uoc II I M ow - 

SKY), A,, i, 7P1>. 

Tolylcarbamic acids, o- and calcimn 
salts (KntiMANN and VAX uEii 
Smissex), a., ii, oSS. 
j[?- To lyl carbamide, *2-icdo-, and its A"- 
nitroso-diTivaUvo (IViLLOEttonr and 

GiAUTSHU), a., i, S"(3. 

0 Toly 1 chloromethyl ketone, .^-ohIor:>- 

Eix), A,, i, 71^0. 

A'-Tolyldiacetonitriles, o-, and p- (%'. 

Mkvkii and Sc’nr.MACJiEK), a., i, OOlb 
jii Tolyldimethylcyanomethylammonium 
iodide \ \ . UnAi'x). A., i, ddS. 
5-ji-Tolyl-5;5-dimetbiylhydantoin 
(Bau.ey and IvAMHU.niO, A., i, 742. 
Tolyletbyl alcohols, o-. and p- 

( ki.ixr/. A,, i, hSO. 

nrTolyl ethyl ketone and its oxime and 
soinic.ariiartiiie (WAia.Acii and 
sein.i-.nb A., i, 40.'. 

d :a-Tolyl a-etbylpropion.ic acid, d- 

livdroxv-, >ynt in-sis and in-opertiL'S 
of. ainl its ctliyl rster aiul isjiUs 
I (iin>i!Kr,ivi isrn-Tnoi'ifiMoivsK v\ 
A..i, 702. 

B->>-Tolylglutaric acid, nitratiMU of. and 

it-s o-uitro n-amino-derivativ,- ■ .Vvi;i:v 
and Ti’snx), A., i, 70u. 
j;-Tolylguanido /V tolyl ^j/ benzyllhio- 
carbamide (Fj’.omm and Wki.i.kh). A., 
i, 701. 

;/ToIylguanidO';>-tolylthiocarbamide 
and iu acetyl derivative and its 
iinhydro-c<imi")nnd i Kin 'MM and 
Wkm r.u', A,, i. 701, 

3-;' Tolylhydantoic acid and it.s vtliyl 
(Baji.kv and Uaxdoi.viG, A., i, 

741. 

rv-Tolylideneacetone (Mf.ekwk.i.n). A., i, 
20. 

o Tolylidenecarbamidoxime (t "V- 

nr< Hi h ,t.. i. l-'.O, 

■-''Tolylidenemalonic acid, iiiulliyl e-^ter 
tM>:Ki;WKi^ , A., i. 20. 
t • Tol y line thy lamino acetonitrile, 

and its jp'.atinichloiidc and 

piiutv (V. Bu.vi'N), a., i, dJt}. 


{Tohjl, cohijmonl.^ ]/ 

d'iiiitro-6diydroxy., aij.] 
acetyl fieri vati re, and 
(Meldola andll vY ' T ’ 

c^iiiitro-6-liydroxv', aiel '' 

ethyl ether (Metdoi t 
1673. ■■ 


t3-XoIylmethylcyanamide 

A., i, 685, 

^J-Tolylmethylcyanamidp v 
A., i, 626. 

o-Tolyl-o-methylimoaatiji 
misslexkky), A., i, .yx ' 
2>-Tolyl-;i-metliylimesatb < 

mtsslexsky), a,, i, SS!1 ’’ 
1 -Tolyl - 3 -methy lpyrazole-5 
acid and its derivatives )' 

and Dvlk), a., i, 622. * 

lynToIyh S-methylpyrazoloEe. 

and its derivatives (Ohep 

Dyek), a., i. 691. 

I 27?^Tolyl A-methylpyriaiidiae, • 

; b-rdiloio-, 6-thio-, 6 -tide'.-.-.' 

i 6-thiocarhimido ■ de ri vati ve ‘ ' 

Stouey, and ir-Uourv, 

I S38. 

i I -iJ-Tolyl-ft - a-naphthylcarbami- 
; hydroxy- (Schei beji and bfi 

i A., i, 725. 

j "-Tolyinitrosoamine, A'-lir-n/..-. 

I tivc (JActm.sos' and Hrnr- 

I 222. 

1 4 -Tolyloxy- 4 ; 7 -dimethylhydTOff 

I 1 1 1 : 1 E S and J\ Li.j.st j.; u MAW 

! 822 . 

: ^ ynTolylpropioaic acid. i 3 -: 

I svntlussis of, .and its 

salts (Andi:ii-;u.sky), A., I ; 

I 3-(((-Tolylrhodaiiic acid and itv 
ation with aldehydes (Ayr: 
A., i, 683. 

ifi 'Tolyl'O'thiocarhaminacetic at- 
ester (A.N'DHF.A.st:H), A., i, tb5 
/j-Toiylthiolacetic acid, jn-epar 
(Kali.e k Co.), A., i, 605, 
/'■Tolylthiopyriue (JIicnAi:ii' 
Dri.K), A., i, 621. 
jii-TolyUhinret, action of aroowti 
ami hvdiazineson (Keomm hie 
E li), A., i, 701. 

2-Tolyl-o-tolyliodoiiirtm salts, _ 
(\y iLi.OEKonT and Kok), A., i, 
I Tomatoes, ripening uf (Ai.bah-H^ 
i ii. 77 i. 


Tourmaline fioui Asinara, ^ 
(8 eki:a\ a., ii. 116. 
in-w niiuera! Oecinnng 'CrK --j 
ga.scar (Lackuix), d- ' 
Toxicological investigatioas, 
ill (BiOlXELLJ), A., h 
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isolation of traces of mineral 
! from saline * mixtures in 
A., ii, fi2. 

on in the dark of tluoresi’eiit 
on, and its reversihillty 
and JoDnn.U'Eu), A., ii, 

Vtanus toxin. 

des (Minz), a., ii, <U3.^ 

tni'roA'/fs, ciieniisti'y of (/ell- 

r ii, 216. 

Be numbers. See under Elcctro- 

ktiou, law of, ill stages and 
ftivitv (Schmikt), a., ii, -ooO. 

of' isoiueiiiies under the 
|ce of cliendeal induction 
HAu), A., i, 750. 
peon ceiitiat ions. See under 

r, oheniical. 

See luidor Tliermoebemistry. 
>toa(‘eons. aluminium in 

A., ii, ,ssr>. 

ttbylbaptigenetin (Gokteu), 

See also under the. paient 

licane I'lU'Ft), A., i, 9(56, 
leuonium and its chloride, 
ite, hydroxide, iodide, and 
loridc(IlnuuT(.:uand Sm i i,ks), 

llpbonium and its platini- 
(iSuiEES aiKi Lk Ro,«5,sjonol}, 

ireparation of (Mich A Ri, is), 
d ; (GoLlJSCHMlRV)!'), A., 1, 

lapMhalenoiJ, azo-derivatives 
;i,i,A .t Cu.), A,, i, 482. 
ddehyde (Forster and 
r., 1805 ; W, 227. 

Ic acid and its salts, ethyl 
And amide (Fousteii aiid 
t, T., 72. 

ion constants of (Puilir), T., 

P., IM. 

one {('''‘■toiqihtzoimidr) and its 
nd .seniioaibazone, and the p- 
^Iphoiiic derivative of the 
^oiisTi:i: and Fierz), T<, 72. 
^tanonE-2 and its aemicarb- 
pnd its oxime audits ^j-t.olueue- 
fcyl derivative., and 3-Triazo- 
11116-2 and its seinicarbazonc 
tVAi and Fierz), T., 675- i\ 


Compounds, refraction and dis- 
itsion of (FiiiLir), T., nl3 ; P. 
:4. * 

nation of nitrogen in (Ricujiond) 

, ii, 530. 


Triazoethyl alcohol (24riazoctha?wi-l) 
aud its acetate and j^^-nitrobenzoate 
(For.ster and Fierz), T., 1865; P., 
227. 

Triazoformic acid, ethyl ester (Forster 
and Fierz), T,, 81. 

Triazo-group, the (Forster and FlERZ), 
T., 72, 669, 1070, 1174, 1859, 1865; 
P., 54, 102, 143, 226, 227. 

Triazole derivatives from dinitriles (V. 
Mever and Schu.maciieii), A., i, 912. 

l:3;4-Triazole, l-aminQ-2-tIiiol- (StOLLii 
and Boavles), A., i, 474. 

7 - Triazopropane, aJS-fiihromo- (Forstkr 
and Fierz), T., 1178. 

a-Triazopropionic acid and its ethyl 
ester, silver salt, and amide (Forster 
and FierzK T., 671 ; P., 54. 
resolution oC, and its reduction to 
alanine, and the hevo-acid and its 
brucine .salt, ethyl ester, and amide 
(Forster and Fiekz), T., 1859; 
P., 226. 

dissociation constants of (Philii*), T., 
925 ; P., 114. 

3-Triazopropionic acid, ethyl ester 
(Forster and Fierz), T., 674 ; P., 5-1. 

Tribenzoyl-. See under the parent 
Substance. 

TribenKyl-silicol and -silicyl cliloridc 
(lloRisoN and Kiitixg), T., 450 ; 
P., 2.5. 

Tribenzylsulphiue salts (Hofmann and 
Ott), a., i, 84. 

Triboluminescence of mineral anbstances 
(Karl), A., ii, 549. 
of racemic compounds (Gerxez), A., 
u,74S. 

Tricalcium phosphate. Sec under 
Calcium, 

Tricarballylic acid, glucinnm salt (Tan. a- 
TAR and Kuroyski), A., i, 758. 

Tricarbon series (Wohl, Schweitzer, 
Kbri’EN, Roxn, and Lanoe), A., i, 911. 

Triethylcarbinol, chloro-. See Dietliyl- 
j3-chloroethylcarbinol. 

Triketone, Cjo^j<Pu> sodium 

derivative of acetylaeetonc and B- 
chloroethyl ethvl ketone (Blaise uud 
Mai RE), A., i, 391. 

Trimeilitic acid, preparation of 
(SCHULTZE), A,, i, 356. 
3;4:5-Triniethoxy-l'allylbcn2eiie. See 
Elc.ifiicin, 

Trimethoxyaathraquinoue, hydroxy- 
(Bentley and Weizmann), T., 437 ; 

52. 

3:4:5-Trimethoxybenzaldehyde. Sec Tri- 
nietliylgallaldehy^de. 

3;4:5-Trimethoxy benzoic acid and nitro*, 
and their ethyl esters (Pollak and 
FELDSCHAKEKL a. 1 543 
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3 : 4 : 6 -Trunethoxybenzoiiitrile (Semm- 
ler), a., i, 558. 

3 :4 : 5 -Trimethoxybenzoyl cyanide 

(Mautiiner), a., i, 348. 
Trimethoxy-2-benzoylbeiizoic acid, 

(Bentlf.y and 
Wfizmann), T., 436 ; P., 52. 

4:5:4'-Trimetlioxy-2-ben2oylbeiizoic 

acid, 2'-liydroxy-, preparation of (Per- 
kin and Kobinson), T., 513. 

Trimethoxybenzylidenebisacetopbenone 

(Mauthnek), a., i, 729. 

Tr imethoxybenzylquinox alone* (Matt TTi- 

ner), a., i, 986. 

3:5;10-Trimetboxybrazan (v.^ Kosta- 
NECKT and Lamte), A., i, 907. 

2:7 :8-Trimetboxybrazanqiiiiione, tri- 

nitro- (V. Kostanecki and La.mi’e), 
A., i, 907. 

7;4':5'-Triinetboxy-2:3-indenobenzopyr- 
’ anolU:4) salts (Perkin and Robinson), 
T., 1106. 

7-4':5'-Trimetboxy-4:3-iiidenobenzopyr- 

aiiol(l:4) salts (PIncels, Periun, 
and Robinson), T., 1U9. 

anhydrobydrochloride, attempt to 
synthesise (Enoei.s, Perkin, and 
Robinson), T., 1152. 

7:8:4'-Triinetboxy-4:3-indeiiobenzopyr- 

anol(l:4) anhydroferrichlaiide, .5'- 

livdroxy- (F.ngkes, Perkin, and 
Rorin.son), T., 1151. 

2:4:3'-Trimethoxy-6-methylbenzoyl- 
acetophenone (Tamboj;), A., i, 350. 
TrimethoxyA-iuethylbenzoylacetophen- 
ones, "J 2:6:3'-, and 2'.6;t - 

(Tambor^ a., i, 358. 
3 ; 4 ; 6 -Trimetboxy-a-metbylcmiiamic acid 
'M AL'TllNKR), A., i, 729. 
a-4:5 -Trimethoxy-^' phenoxy-iQ'phenyl- 
l.v butyric acid. 2:5:2' //*? hydroxy-, 
l.-if-tonc of, ainl its acetyl diaivalive 
(Kni;k[.s, Perkin, and RvOonsunI, 
T., 1156. 

3:4;5Trimethoxypbenylacetic acid 

{i,'> ti'uiidhlllliiymo- 

ijnHir a>ur^. sYUtlunsis of (Mavi'h- 
NKu'. A., i, 986. 

and lU nielhyl ester ^Semmekr), A., 
i, .5.58, 

Trimethoiypbenylglyoxylic acid and its 

piienylhydriizi»ne and amide [MAVifi- 
\ER^ .A., i, 348. 

a-Trimetboxyphenyl'/S-naphthacin-^ 

chonic acid (M ai iejner . A., i, 720. 

3;4:5-Trimethoxyphenylpyruvic acid 
and its i.xiineiMArTMNEi;), A., i,0S6. 
Trimethoxypbthalic acid from coluiiib- 
aiiiiue mtdhU uthcr (bKisr;, A., i, 
102 . 

3:4;6Triinethox3rpbthaUc acid. >ee 

CallocarUnxylio aci'l trimctliyl ether. 


Tnmetboxytripbeaylcarbiw | 

acetyl derivative (11 J 
aaS-Trimethyladipic acid j 
(Au WEIRS and Hf<si v5,.* 
551. ij 

1:3:6-Triinetbylaiben2eae J 
cnetrialclehyde. ’ '1 
7-Trimethylaminoacetoacetic i 

cyano-, ethyl ester, h tiC, 
A.,], 601. ! 

TriinetliyWiainiiiodiphe]iyliEe.i 
its nitroso-derivutivc (> i/ 
i, C8.5. ■ 

Trimethylbrazileia ami j;, 
(Rnokls, J’erkix, aiirl'i 
T., 1133. ' ' 


Trimethylbrazilone (Enok^ 
and Robinson), T., 
constitution of (P['.i:xr/a- 
son), T., 498. 

i|/-Triniethylbraziloiie. oxid- 


2-cai'l)oxy-4 :5-diiiu-tl]oxyih 
acid (Perkin and 

1 

j l:5oi-Trimethylcarbazole ati-; 

p PORSCHE, IVlTTR, and B<, 

! 367. 


! Trimethylcarbinol andj.hti.,-,; 
i of solutions of (P.vi Ei; 

i A., i, 3S3. 

I men thy lure thane of iV\i! 

i 976. 


j Trimethylcarbinol, iUiiino. 

I platinieldorido (Krassisi; , 

! 139. 

3:4:5-Trimethylcarbonatobeni! 
and its broiuo-dciivativv ai; 
salt, and it.s chloiidii ;i!:: 
(Fis<’iij;j0, A., i, S9-3. 
^i-Trimethylcarbonatobenzoylo: 

acid (FiscHKi:), A., i, 
3:4;7-Trimethylcoumann arnl ir 
s:iU.^, oxime, and phciivll 
(Ci.AYTUN), T., 529; V..k 
Trimethylcoumarins, 4:5:7-, 
•1:5:7-, and 5:6:8-, foiRiintioui 
TON), T., 2018. 
2;3:6-Trimethyl 2:6-diethylpip( 
4 -hydroxy-, isomeric, and t! 
ates and benzoates i,Ti;Ari;i 


362. 

2:3:6 Trimetliyl-2:6 diethylA-j 

one {'I'raube), A., i, Rlu. 

Trimethyldihydrobrazilemol, ^ 1 

of (Engels. I’errin, and Ra 
T., 1136. 

2'4;6-Trimetliyldibydropyridmt 

evam)- (V. -Mkyer and Ki.ee 

A., i, 910. .. ,,p 

(v/cATrimetbylene. n/t/ei 
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e .//bromide, behaviour of, 
du.t antt acetic aci<l 
"alKl SrULESINOER), A., 1, 

rophcnylhylrazoneandsorni- 

.MautiixkpO. a., b 31b. 

du e and azine and beiizid- 
^U'ative, aud^ila reactions 

^ ^;;;^nicarbazone 

ithylci/r^ohexan^ 

^ (LUa>'c), a., i, . 

J„)ieseBone (iso|Ao™!ic. 

[e homologues,^ 

f and (Hi-i.i^'bj " 
th vl' <hexen-3 one 

oxime ‘mkI sonucavbazone 

amllJll.USO), 1., 1-30. 

iyl-A'’'(i/f/oliexen-3'One. 

ilencnoin*. ., 

jmoffallaldehyde andai its 

zone pSnMMI.Kr.), 1, ^ '> • 
pjmogallic acid, b'oc owm- 

fevnliuiiylaectui uckI. 

[tiiylliydantoia (Bailky and 

_PiO, A., i, 

^-■hydroxy-^-methylbutyl- 
km \,vouua« and iodide, and 
[ii'/oyl derivalives (KlF-OEl.), 

fcthylnipecotinic acid (Is- 
V..blblO. 

lyl As'OCtenoic acid (a- 

\-iJ.iIiir(rogera)U<' &- 

, luid its esters (Tiffe- 
L.,i, nOO. 

Ithylpiperidine and its addi- 
■ and O-uyano- (Lssoglio), A., 

fethy Ipip eridyl dimethy lam - 
iiodide (IssoGMo), A. ,i, 1009. 
■o-propiohetaine {a-liQrao- 
optically active (Fisciikp), 

pethylpyridine, Siy-d/cyano- 
pEU and K i.fin-stuck), A,, i, 

fcethyl-6-pyridoiie, 3-cYario- 
^EK and Hensing), A,, i, 911. 
„Jpietliyl-2'pyrimidone salts (df, 
A„ 1, 578. 

litelaulphine //erbronudes and 
vlpdcs (Tinkler), T., 1617; 

I^metiiyl-A^ tetraliydro-2-pyrid' 
§md its additive salts (Piccinini), 
51. 


4:6:6 TrLmetliyl-A=’-tetraliydro-2-pyrid- 

one, S-auiino- and 3-hydi'Oxy-, ana 
their platinichlorides (Piccinini), A., 
i, 908. 

4:6:6-Trimetliyl-A5-tetrahydro-2-pyrid- 

one-S- carboxylic acid and its amide 
and salts (Piccinini), A,, i, d/9. 

3:4:7-Trimetliyltliioconmaria (Clay- 
ton), T., 530 ; P., 26. v i 
Tr i /3 naphthylphospboryl dichloride 
(Autenrieth and Geyer), A., i, Ip^ 
Triolein, optically inactive, conversion 
• of, into an optically active glyceride 
and an optically active acid (Neu- 
RERG and Rosenberg ; Lewko- 
^VITSCH), A., i, 113. 

ozonide and its decomposition pro- 
ducts (Molinari and Fenaroli), 
A., i, 849. , 

a-Trioxymetbylene (Auerbach and. 

Bauschall), A., i, 131. , , , 

Triphenetylaelenonium and its chloride, 
liydroxido, iodide, and platini chloride 
(Hilditch and Smiles), T., 1380. 
Triphenylacetic acid and its esters, 
chloride, and anilide (Schmidlin 
and Hodgson), A., i, 170. 
phenyl and tri phenyl methyl cstev.s 
(Anschutz), A., i, 331.^ 
Tripbenylamine hydrolliioride ^(Wein- 
LAND and Reischlr), A., i, 9J4.^ 

l:3’.5-Tripbe!iylben2ene-2':2 ^2"'-tri- 
carboxylic acid {phetirifyUTiboizoic 
arid), structure of, and its ethyl 
ester (EnnER.v), A., i, ISo. 

Tr ipbeny Iben z yltriazan. ( M i ch aeli s ) , 
A i 471 ; (Goluschmiedt), A., i,572. 
Tripienylcarbinol, trihalogen deriva- 
tives, crystallography of (Jaeger), 
A,,i, 523. 

2* 4 ■ 6 -Tripben y Idihy dropyri diae , 3 : 5 - d i - 

’ cyano-, and o-(4-)nitro-3;5-ii/cyano- 
(V. Meyer and Kleinstuck), A., i, 
910. 

2:3:4-Tripbeiiyl-l:6-dimetliyl-l:4-di- 

liydropyridine-5-carboxy lie acid, ethyl 
ester (Rare and Eiirenstf.in), A,, i, 
553. , ^ ^ 

TripbenyTl-etbylindene (koHLER), A., 

i, 777. 

Tripbenylethylsilicane (^Iarspen and 
Kipping). T,. 209 ; P., 12. 


Kipping), t., 209 ; P., 

l;2:3-Tripbenylr;yr/r>liexaiil-ol-5-oiie-4- 

carboxylic acid, ethyl ester (Rare 
and Ehrenstein), A.,J, 553. 
IHiS-Tripbenylindene (Kohler), A., i, 

1:2:3-Triphenyliiidene and its peroxide, 
and l-bromo-, and its compound with 
aluminium bromide, and Idiydroxy-, 
and its methyl and ethyl ethers 
(Kohler), A,, i, 777. 
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Triphenylmetliane, alisorption spectrum 
of (Leokard), P., 93. 
oxiilatiou of (IjAw and Perkin) 

T., 1037 ; r., 195. 

naturo of impurity found in pre- 
p:\raticns of (HARTLEY), P., 94. 
some o-h(‘ii/yl;itcd dyes from (Guyot 
and PinxET), A., i, 569. 
Triphenylmethane, cij-bi’omo-, compound 
of, with hydrogen bromide (Meyer) 

A., i, 731. 

w-eliloro', compound of, with hydrogen 
chloride (Meyer), A., i, 751. 
/rfhahtgeti derivatives, eiystallogmphy 
of {Jakuer), a., i, 523. 
r.i-uiti'0-, synilmsia of (Kliegl), A., 
i, S2. 

Triphenylmetliane colouring matters, 

for mat ion of, from di-(3-substitutod 
hen?^!tldehydcs (Axilinparrey- & 
KxTr.AKT'-FAimiKEX VORM. J. 1|. 

Geigv), a., i, 9$6. 

production of, from dinitrodiphenyl- 
nmiucsiil]^hoinc acids (Padisghe 
A xir.ix- Soi>a-Kabrik), A., i, 

l.U. 

colour bases of (XoEi/nxc; ami 
Pun.n'P), A,, i, 295. 
iuduciicc of methyl groups on the 
liuctuiial propenies of (Bielecki 
and Kmi kniew), A., i, 697. 
Triphcnylme thane series, cause cd colour 
in tiic dtuEEs), ib, 206. 
auiino-'ixidcs of leuco-bascs of the 
(HAMUEnoER and llunoLv), A., i, 

toil. 

Tiiphenylmethyl, prepuMtinu atid 
sttuctural lornuila of (Scn^flDLiN i 
A., i, 1,50. j 

cohnuvd and colourless (SeuMUtnx). j 
A . , i , 623 ; ( Flv R.scii Ei M ) , A. , i , ■ 


Triphenyitriazine (Roji '' 

Ide (Jkomm iiwl M, Krt : ■ 

TripropaldehydefejaetiyiacA 

''™Y““««Pkenol (V„;sc„ 

formation Of (Hnnr.ri'' a ; 

hc:i)Kenesulj,liot)vI evn' ’ ' 

!>mtles and Re pi: .'h" 

Trisihco-xylyloylsiiicic acid 
sRYandS!:[:}:,;i.;xKoi.y: - 

Tris-/>'iaet}ioxytolylsnlphoniK!n 

idatiLiiclilod.lft . j 

siciXoi.), T.. 759. ' ■ 

Tris-5-methoxy-),(.xylyl 2 sulp. 

chhn'idc invd I'laiiiiv;: ii i.ivid ' 
mid J.K RossioXdi,}. T.^ 7(;.: 

Trisphenylmalononitrile (Hi' 

>, 1S2, 

Tris-vR- aiul -p'tolueneazoplierJ 
fhcir acyl derivatives (Rjian* 
and Fr rritAXX), A., i. I'd:', 
Tritan series (v. Ireiuo. H;, 
K'eim’, a., i, 115; iv. ].;h 
549. 


S71. 

fnmarate and tripliciiybicclalc 
aAnsi ni' i7.\ A., i, 331. 
Triphenylmethylmalonic acid, nudliyl 

' Fussek a., i, M.). 

Triphenylmethylsilicane (Mausdex and 
Kiri'iN'ib 'if, 210: P.. 12. 
Triphenyl-a naphthyltjuinodimethane 
: mi-'i , A., i, >72. 

Xriphenylphosphoryl di lil uiilc (Av i ex- 
i;iEi H and ( O'.YKR), A., i, 1 57. 
aUd-Tripbenylpropionic acid, synthesis 
of. aiol its ctliyl «'stm- (Hykm.aN;, A,, 
i, 796. 

2:4:6Triphenylpyridine, ‘bcynjn)- (v. 
Mkykr and InMSf'jiER), A-, i, 
912. 

3;5-d<'cyftmv (v. Mkveil and Keeix- 
AixcKh A., i, 910. f 
Triphenyl-silicol ami -silicyl chloride 
(M,\i:.^nKN and Kil'l'lNu), T., 208. 


Tritancarboxylic acids [v. Far; 
i. 44.5, 540. 

Tritaaic acid, j/cliydroxy- .. , 
A., i, 541. * j 

Tr itauol , d ; !imino.’2 : 
dfnitr<)-2;4-rfili,vdroxY- (v. Lfj 
Herb), A., i> 451. ‘ j 
Tritanolactoue, isomeri? 
and 2:3;4*if/'<'!iV'lw.'iV- j 
A., i, 541. 

nit r 0 - 2 ; 4 -'/ ! h yd roxy - , rni' I ( 
derivative (v. hiECi'- -'H 
A.» i, 451. 

Tritanolactonesulphoiiic ^ acid- * 

iiydroxy-, and drnwi 
L'ieiug and A, i. > 

Tritaiiol-5-6isiphonic acid. -■ 
oxy- (V. tlEni':; and ih:;;::. 

Trithioformaldehyde, fonna^c.. 

iNoS, A., i, 318. 
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g SfitMiiider Siilplmr. 

cetic acid (ScHMinux autl 
A., h i71. 

„pl.oryl dichlorides. >«•, 
H iKSKiETll and Geyek), A., 


lulphonylhydroxylamine 

A., i, 871. 

.ierivatives, new (Sileek- 
IIoy), P., '205. 

QC, reactions of (Reich A kd), 

' halogen-subslitntcd {\Voi-> - 

^ and Hoixe), A., i, 28*2. 

I, chloride of (Wolfeenstein 

II. OCK), A., i, 281. 

ind its derivatives, adinity 

f (Vet.ey), P., 280. 

1 its additive salts (Sen MIDI' 
;niEii), A., i, 075. 
metluodide and its benzoW 
3 (Raee, Sciineideu, and 
), A., i, 301. 

Le studies, cheino-therapeutic 
I .ami Fkanke), A., li, 411. 
les and ars(Miifl acids (PvMAX 
yxoi.dh), T. , 1180 ; P., 143 ; 

IIVCLIFF, PVMAN, Ulld ReM- 
r., 1893 ; p., 229. 
p of tho action of arsenic 
lions on, in the organism 
t and Schutze), A., ii, 771, 



Tubes for saccliai-hneters (Rousset), A., 
ii, 73 ; (Pellet), A. , ii, 235. 
quartz, in thermal analysis (Bchof.n), 
A., ii, 1015. 

See also Capillary tubes and Inlet- 
tube. 

Tubing, rubber. See Rubber tubing. 

Tumour of the brea,st, contents of a cystic 
(Zuaree), a., ii, 1059. . 

Tumours, crystals in (AVhitk), A. ,ii, 972. 
See also Mouse tumours. 

Tun g sten, iqu anti tative spectra of (Leon- 
aivd), a., ii, 645. 

and molybdenum, halogen compounds 
of (Rosenheim and Gakfunkel), 
A., i, 014. 

Tangsten oxide, 7 reduction of, by carbon 
(Gkeenwood), T., 1493 ; P,, 188. 
Tnngstio acid, estimation of, and its 
separation from other substances 
(Bouniox), A., ii, 737. 
separation of, from phosphoric .acid 
(v. IvNoniiE), A., ii, 231. 
separation of, from silica (Dekacqz), 
A., ii, 737 ; (NicoLAanoT), A., 
ii, 1074. 

Tungsten silicide, WSi.^ {Defaci^z), A., 
ii, 595. 

Tungsten, complex ozo- salts of (Maz- 
zrccHELLi and Inguilleui), A,, i, 

/ 55. 

Tungsten, estimation of, in steel con- 
taining chromium (v. Knorue), a,, 
ii, 779. 

and chromium, estimation of, in steel 
(HiNiircHSEN and Wolter), A., ii, 
900. 

separation of, from chromium (v. 
Knokre), a., ii, 779. 

Tungstic acid. See under Tungsten. 

Tungstite and meymacite (Walker), A. 
ii, 507. 

Turbine funnel. See Funnel. 

Turmeric oil (Rupe), A., i, 95. 

Turpentine, assay of (Adan), A., ii, 
1075. 

detection of small quantities of, in 
lemon oil (Chace), A., ii, 908. 

Turpentine oil, application of measure- 
ments of rotatory dispersion to the 
study of the composition of (Dau- 
MOis), A., ii, 747. 

reciprocal solubility of methyl sulphate 
and (Durroga), A., ii, 22. 
method of obtaining resins from, and 
the preparation from them of lacs, 
varnishes, kc. (Orloff), A., i, 815. 
and camphor, connexion of cholesterol ‘ 
and chloic acid with (Schrottek, 
Weitzenbock, and Wm), A,, i, 
532 ; (Sen ROT TER aud Weitzen- 
bock), A., i, 636, 900. 

97 
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Turpentine oil, Russian (SciiiNnELMEis- 
ek), a., i, 95. 

Turpentine oils, optical rotation of 
(Heatv), a., i, 434. . 

TyiOBinase and 7'-tyTosine(BER'niAND and 
Rosenblatt), A., i, 379. 
mode of action of{BAOH), A., i, 237. 
from Rii^sula ddim, action of, on poly- 
peptides* whicli contain tyrosine 
and on suprarenine (Abder- 
HARDEN and Gcggenheoi), a., 
i, 1030. 

action of, on tyrosine, tyrosine-con- 
tidning polypctidcs, and other 
L'ompounds fARDEBHALDEN and 
GtooEXHEiii), A., i, 237. 
action of, on some substances related 
to tyrosine (Beutrand\ A., i, 236. 
l)eroxydaso active in A., i, 

287. 

Tyrosine and its hydrobromide and 
hvdriodide (Alov and Rabaut), A., 
C 341. 

and its derivatives, action of tyrosinase 
on (BEUlTiANDb A,, i, 236 ; (Abdek- 
HALDEX and GrCGENHElM), A., i, 

237, 1030. 

derivatives, synthesis of (Fischkk), A., 
i, 544, S$7. 

Myrosine derivatives, synthesis of 
(Abdekhalden and Kiuszowski), 
A., i, S87. 

Myrosine, 2:5-rfiiodo-, derivatives of 
(Abdeuhaluen i\nd Gegoexheim), 
A., i, 420, 886; (Abdeuiialdkx and 
UiRszuwsKi), A., i, S88. 

Tysonite, absorption spectra of, and the 
changes they undergo in a magnetic 
field at the temperatures ol liiptefaction 
and solidification of hydrogen (Bec- 
ciVEHEL and OxsEs), A., ii, 338. 


U. 

01trU'fiUer«.penneability ofi Beohiiold), 
A., ii, 24, 823. 

Ultra ntariue, con.stitution ot (Kkdmaxn), 
A., ii, 832. 

UUra-microacopicobiervation»(HEissiG, 

A., ii, 933. 

Umbellulone, constitution oi' (Titix), 
T., 252; 1*., 23 : (Semmi.eiG, A., i, 
92. 

Undecaldehyde and its oxime, pie[>ara- 
tion of llba-VEAiT,i), A., i, 118. 
Uudeteuoic acid, derivaliw.s of (Boux- 
WAiEk), A., i, 74, 

S-e aUo oBC-'rriniethyl-A‘-octeiu>ic 

7-Uiidwolactoiifi(Bnt'Ki)KF and Sokes r a* 

kofe), A., i, 755. 


til- ■;].!> j,. 

Uasaturated acids, s, ,, , 

Baumgarth) \ j 
act^n 

Hinteklaui), A:,i ^ 

fbe hydrogen nmid,;,,..'', 
for deteiinlcoi. i„ 3, / 
to the iodine nn!''.!,,.,.-.' 
IVys (Fokix!. 

unsaturatiomnuh,’,*;,..;! .'h-"!' 
between (Hirnn' -H "t 

Uracil, action of -V-i'-.v) 

“I,™ 

eon amUut'jd, .{ i i,.- 
'Ki'i^yUn-ivative^ 

SON {ind .Di-iuiY's 4 i 

poUssium derivaiiv, 

A., i, s<3,j ' ' 

scparalkm of, from tliniiim- 
miro-derirative t.Iujix., 
692, 739. ' 

Uracil, o-tliloio. (JaHv.'iovi J 
Uracil-3-acetic acid, 

Its inethyl e.tcr, salif,, 
and .'Miirro-iicvivativci. AVii 
tiiniiLF/:, A,, i. 

Uracil-4 acetic acid, .pvnthti 
its^ estcia. polasAnm'salt •] 

(B KEELER and Llliin.El, J 

Ural, broiiu)- {hnwmwUni' 
m a narcotic (VAX der Ee: : 
ii, 55. 

Uranium, prc[iaiatioii of t; 
T.vvaxti), a., ii, 951. 
specific radioactivity of .. 

Russ), A., ii, 80. 
.scattering of ^-rays fe, 
(CliowTHEP.), A., ii, 24;] 
and radium, relation betwr: 
A., ii, 919. 

rate of production of h 
(Soddy), a., ii, 921. 
Uranium compounds, aoo:: 
haviour in ttie radioiCtivRv 
fScHLl'XBT and .'luOiiE , A 
Uranium Mraiodids (Gi'JCiU 


I 

j /i f pf rt' and v:('i ■ moh bdate.* 
j A., ii, C9?. 

1 dioxide, reductioii o/i ^ 
j (GrkexyooDc 'L 

j su [ ) li latc 0 f 'ervaleut ■ l* 

1 LoK«Ei.M..iLtl94. 

Uracous e.ndi'; Bokeuiai 
iOEcTRXEEOtCoXISrt 

UrftnylliydroxideAolloB 

A., ii, ^5, 11*7. 
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Uvbdat<f, radioactivity of(V. 
Ll', a., ii, TO. 
r iiud thallium sulphate, 
of (Kohn), a., ii, 696. 

! racliatiou of (Levin), A,, 

liner&l*, ratlioaciivity of 
p), A,, ii, 454. 

. Uranyl salts. See under 

CREE, Johnson, Brtinel, 
>ER, and Nikdungbu), a,, 


Urine, constituents of, precipitable ^ 
phenyl hydrazine (Milratu), A., ii, 
716. / ■ 

amino-acids in, during pregnancy 
(VAN Lebrsum), a., ii, 715. 
the fundamental colouring matter of 
(DabroTpVski), a., i, 232. 
creatinine in, of infants’ (Fun a no), 
A., ii, 716. 

glycine of normal (Embden and 
Marx), A., ii, 518. 
occun-ence and detection of glyoxylic 
acid in human (Ghanstrom), A., ii, 
122 . 


n and affinity constants of 
anti SiIAWNGER), A., i, 224. 
mstauts and mechanism ot 
dons of alkyl halides with, 
azole salts (Ackee and 
SEii), A,, ii, 163. _ ^ 

anionia, Spiro’s and Folin’s 
; of estimating (Howe and 
A., ii, 426. 

distillation in presence of 
jm or calcium salts in the 
m of (KobeiO, a., ii, 893. 
irhamidc. 

roni illation of (Diels and 
i, 10. 

lydroxY', constitution of 
ii A., i, 155. 

igin of, and its relation to 
(Brucsch and Schitten- 
L., ii, 611. 

origin of (Oat heart, 

, and Leatiies), A., ii, 

LDki'Ermeyer and Wag- 
lii, 122, 

in the liver of birds 
|9N and Manuel), A., ii, 

lycLne to (Samuely), A., 

, in aniinals and men 
> A., ii, 307. 

) See under Metabolism. 

^ with nucleic acid (Seo), 

! nity constants of, as 
y the aid of methyl- 
V), T,, 664 ; P,, CO. 
ta, physico-cheinical 
the behaviour of, in 
NT), A., i, 704. 
le as a product of 
i, 373. 

See Jiidoxyl. 
d from indole (Bene- 
ii, 1057. 

M acidity of (JoLiEe), 


regular occurreuce of indole in ( JaefE), 
I A., ii, 1057. 

IjBvuiose in diabetic (Borchardt), A., 
ii, 518. 

distribution of nitrogen amongst the 
various products in human (Mail- 
lard), a., ii, 1056. 
a thermosolnble protein, said to be 
that of Bence-Jones in (Grimbert), 
A,, ii, 212; (Gasoard and DevAl- 
MONT), A., ii, 519. 

occurrence of proteose in ( Borch ardt), 
A., ii, 957. 

uric acid of the (Uetermeyer and 
Wagner), A., ii, 122. 
efficiency of thymol and refrigeration 
for the preservation of (Hawk and 
Grindley), A., ii, 409. 
elimination of alanine by (Brugsch 
and Hirsch), A., ii, 611. 
the elimination of nondialysable sub- 
stances by, under normal and patho- 
logical conditions (Erbecke), A., ii, 
874. 

relationship between the hourly output 
of nitrogen in, and resorption from 
the intestine, and its dependence on 
rest, work, and diuresis (Haas), A., 
ii, 874, 

excretion of pigments by (Hober and 
Kempner), a., ii, 716; (HdBEKand 
Chassin), a., ii, 875. 
blood and red pigmented (Florence), 
A., ii, 442. 

Urine, analytical processes relating 
to;— 

analysis, use of potassium fenocyanide 
and zinc acetate as defecating agents 
in (Carrez), a., ii, 329. 
reactions of (de Jaeger), A., ii, 630. 
Arnold’s reaction of, with sodium 
iiitroprusside (Holoblt), A., ii. 
716. 

a colour reaction of pathological 
(Gaupp), a., ii, 875. ^ 

influence of meat on the dime thy 1- 
amiuobenzaldehyde reaction of 
(Heriee), a., ii, 410. 
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TTrine, analytical processes relating 
to 

haemaphtcic reaction of (Dupatj), A., 
ii, 410. 

the relation of nitrifying bacteria to 
the uroroseiu reaction of Nencki 
and Sieber (Herteii), A.> ii, 
212 . 

detection of ai’scnic in (Salkowski) 
A., ii, 734. 

detection of benzoic acid and glycine 
in (Seo), a., ii, 518. 

the reactions for bile pigments in 
(ScHiPrKHs), A., ii, 443 ; (Mac- 
adir), A., ii, 743. 

detection of dextrose in (Otto), A., ii, 
739. 

detection of glycuronic acid and its 
derivatives in (lb Toelens), A,, ii, 
639 ; (K. Tou.ens), A., ii, 740. 

detection of glyoxylic acid in human 
(Guamstkom), a., ii, 122. 

test for hippuric acid in (Deiin), A., 
ii, 907. 

detection and estimation of j3-hydroxy- 
butyric acid in (Shaffer ; Black), 
A., ii, 992. 

detection of indican in (Salkowski), 
A., ii, 999. 

detection of organic bases in (Enge> 
r.AXD), A., ii, 1056. 

estimation of acetone in (Hart), A., 
ii, 783. 

criticism of Joulie’g process for esti- 
mating the acidity of (RKTirnN), 
A., ii, 644. 

estimation of allmmiu in, by Esbach’s 
method (yax deu IIarst), A., ii, 
643. 

estimation of ammonia in (Howe and 
Hawk), A., ii, 426 ; (Malfatm), 
A., ii, 531 ; (Steel and Gies), A,, 
ii, 776 ; (Roxi.’Hf:sE), A., ii, 983. 

eatimatiou of arsenic in (Sanoeh and 
Black), A., ii, 65. 

estimation of the fundamental colour- 
ing matter of (Buowixski and 
Dahrowski), A., ii, 443. 

estimation of cystine in (Gaskf.ll), 
A., ii, 75. 

use of nitrou.s acid, nitrites, and aqua 
regia in the estimation of the 
mineral constituents of (KasI'I-e), 
A., ii, 9S2. 

estimation of nitrogen in (Hawk), A,, 
ii, 64. 

estimation (d pentoses in (Joli.ks), 
A., ii, 235, 

eslimatmu of phosphates in ( I' err ARO), 

A., ii:733. 

estiniation of reducing subatances in, 
of infants’ (Fl'NAKo), A., ii, 715. 


unne,^_^lytical process 

estimation of .siTiai I,.,,,,,. 

value of ti,e ; 

estirnatiiv 
902. 

estimation oj- 
(Schulz), A,, li 
and Won-'., \ T: ' 

^ SCHECfd, \l ’ ■ 

Spiro and 'En! ill’s . 
u, 426. 

S’olin’s ini.tlma of semne 
f';U*i^ac(-foaceUe aeij iu' 

sepmtion of 
, (ROAKt, A., i, 5;il. 
SeeAlciiptomnia’v^timiri 

TTr J 

urohihn, excretion of. ii, a ; 

VJivoi:), A., ii, 1007. ■ 
Urocaaic acid, (leciirrenrc of 

creatic digest (Hr 
Urocarmiae, iion-existciK-e ol 
and detinitf! colouriji^ iiiai 
J^ARD), A.^ i, 486. 

Brochrome andhromo- (Kou 

i, 1027 ; (SfUjjMoxsYA • 

A., i, 1028. 

preiiaratiou of (iJocciii). .t 
prepatatiuu and estiiuatic 
ni’.owsKi). A., b 232. 
c.xcretioii of, in man (Dtk 
A., ii, 212. 

Broleucic acid (Gajmiod aaJ. 
A., ii, 54. 

Bropyrryl (Maxxixi), A., i, : 
Urorosein, iiidoleacetic a::. 

chromogen of (Heutf.k), 
Brotropiue. See He-xamet 
amine, 

Friiahiol (Mrv.tM.t), 

Uterus, maumialiiui, iicticu i; 
the (Faudon), a., ii, 


V. 

Vacuum regulator, a liO" 
mann), a., ii, 09. 
Valency and the cU'etroiubs' : 
A., ii, 13S; (lurfTitA; 
478. 

on ail atomistic dik’t’ 
(ST.tJiK), .4., ii, 138, 0'- 

theory of, and tiiKoiisUfT 

(WTRoriJOFr.', A., n,. 
new tlienry of 

lOOS ; F., H. 
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jid, a-amino-, .oxidation of, 
]jv<lrogen peroxide (Dakin), 
SO, 

l),tituted, preparation of 
:sskn), a., i, 9S1. 
■S-./ibydroxy-, preparation 
its “copper salt (FISCIIEE 
(ameu), a., i, 85S. 
pvihoxy-, lactone of (TjOU- 

);a., i, r)38. 

i-.Mctliylbutyric acid, 
acid, a-amino-, oxidation of, 
lydrogcn peroxide (Dakin), 
SO. 

(Fisciieu and Sciieiblee), 
5-21. 

y-, and its optical properties 
in and Si'IIKIBLEe), A., i, 

id group, hypnotic action of 
liiKu Eeckhout), a., ii, 55. 
&Ioride, d-a-bromo- (i isciiER 
tiEi.Ki;), A., i, S58. 
irbamids, hroino-. See Ural, 

, preparation of (Kxoll L 
i, dint 

ireparatioii of (IvNOLE &: Co.), 

dp. 

ihylamide (Einhohn), A,, i, 

lycine, d-a-bromo-, and rf-a- 
zinc salt, and their optical 
i (Fischer and Scheiblek), 

ineacetone and its aemi- 
eiiii(;arbazone (Kubk and 
:ii}, A., i, 13. 

itamide (Einhohn), A., i, 

Done, a-bromo-, prepara- 
».i. & Co.), A., i, 1004. 
Rleric acid, ethyl ester 
A,, i, 7(10. 

»,line, /-a-bromo- (Fischer 
Leu), a., i, 958, 
derivatives of (FuscilER 
iLEu), A., i, 957. 

Be d'Methylbutyric acid, 

anhydride (Fischer and 
, A., i, 953. 

(fely (Sror/i'ZENREUG), A., 

e and 7- Valyl-^o valine 
liyl est(‘r and th'dr hydro- 
‘‘iscHER and ScnEiBi,ER), 

f and Vanadates. Sec under 

boys with iron (Vogel and 
A., ii, .502. 


Vanadium fj! /fluoride (Manchot and. 
Fischer), A., ii, 47. 

Vauadic acid, reduction of, by mag- 
nesium and zinc (GoocH and 
Ehgar),' a., ii, 540. 
reduction of, by potassium iodide 
(Warynski and Mdivani), A., 
ii, 953. , . 

and chromic acid, iodometric eatima- 
tion of, in presence of each other 
(Edgar), A., ii, 989. 
and molybdic acid, estimation of, in 
presence of one another (Edgar), 
A., ii, 540. 

Vanadates, stannometric estimation of 
(Warynski and Mdivani), 

636. 

acid, of univalent metals, spitting 
of the (Prandtl and Mmscii- 
hauser), a., ii^ 46, 

Hypovandic acid and some of its 
compounds (Gain), A., ii, 
598. 

hydrated, an isomeric modification 
of (Gain), A., ii, 284. 

Vanadium aluminium silicide-s (Mancho i' 
and Fischer), A., ii, 46. 
sulphide, naturally-occurring. See 
Kizopatronite. 

Vanadium, estimation of, in iron and 
steel (Cami’bele and Woodhams), 
A., ii, 901. 

estimation of, in steel (Blair), A., ii, 
900. 

and iron, estimation of, in presence 
of each other (Edgar), A., ii, 

’ 736. 

simnltaiicous Yolumeiric estimation 
of; in ferro- vanadium (Warynski 
and Mdivani), A., ii, 736. 

Vanillic acid, 2-bromo- (Robertson). 
T., 792. 

Vanillin, preparation of, from guaiacol 
(Koesler), a., i, 348. 
methylation of (Decker and Koch), 
A., i, 35. 

new isomeride of, from the root of 
a species of Chlorocodon (Govlding 
and Felly), F., 62. 
triiuetliylene ether and its aniline 
derivative and oximo (Gatter* 
MANN), A., i, 35. 

Vanillinylidenecarbamidoxime (Con- 
DUCU£), a., i, 155. 

fsoVanillonitrile. See Guaiacol, 5- 
cyano-. 

Vanillyldimethylcarbinol and its di- 
mcride (B£hal and Tifeeneae), A., 
i, 631. 

Vanillylideneacetone hydrochloride 
(Francesconi and Chsjiano), A., i 
803. 
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Vanillylidenecinaamylideiieacetone 

(Francesconi and Cusmano), A., i, 
802, 

VanthofBte and langbcinite (Nackek), 
A., ii, C92. 

VaporUation (v. Juptner), A., ii, 663, 
810. ! 
Vapour density, new method suggested j 
for determining (Blackman), P., 8 ; 
A., ii, 157, 564. 

determinations at very high tempera- 
tures (v. Wartenderg), a., ii, 86. 
use of charcoal in (Dewar and 
JoNEh) A,, ii, 258. 
apparatus, Victor Meyer’s, simple form 
of release for (Patterson), A., ii, 


Velocity of Chemical chanJi 
lysis, of reactiong, 

See under Affinirv, 

Venom. SeePyh^ji’ 
Veratraldehyde 

hyde) ami its , 
(Gatterman's ', a. i ' 
preparation of nhvv'v;.' 
A., i, 35. ' ■' ^ 

Veratrole, aldehy-lo iVr,.,, 
oxime, and ah'ufiv,- 
aniline hydrouhlniiil,. [f; 
A.,i,33. ■ 

4 -Veratroyl-5-metlioxy.2-mfj 

maran (v. Kostanei k[ '-1 
A., i, 443. 

Veratrylamine .mid Verat-v’ l 
(Rugheimkii and 1 
154. “ i 


156. Veratrylamine .mid Vera* 

See also Density. _ _ (Rugheimkii and "s ; 

Vapour pressure and ignition tern- 154 . 

perature, splation between of Veratryldimethylcarbinoi 

inflammable liquids of low boiling ' 'rivFENEAT'). A,, i. 63] 
point (Charitschkoff), A., ii, 255. Verbenalin from’ V.ri ■ 
and osmotic pressure of strong solu- (BouiuheiP, A., i, pq. 
tions (Callendar), A., ii, 671. Vesuvius, boric add in tb- 
of a volatile solute (Callendar), (Lacroix), A., ii, 

A., ii, 1019. Vetch legumin. St'C Legiii!. 


of solutions, detei’iuiiiation of, with the Vicianin, eoiistitiition ' 


Alorlcy gauge (Towf.u), A., ii, 811 


and Vh-.iswtiLLEl:;, 


reciprocal actions of dissolved sub- j Vicilin frotn the pea. 

, r. I -I TT ’ 


stances as deduced from their 
(Wkoczynski), A., ii, 662. 

Vapour pressure interpolation formula, 

new (Bose), A., ii, 84. 

Vapours, organic, supersatniatinn and 
nuclear condensation of (Laby), A., ii, 

797 . 

Vaso-dilatin (Poi'ielsri), A., ii, 1059, 
Vaso-motoT apparatus, action of barium 


(Osborne and Heyi.), A., 
Victoria Bine II (New Vii-:; 
imino-liasr of. and it« '-si 
and its oih'.TS iX'iEi. 
PniLii'id, A., i, 295. 
Vignin, hydrolysis of ((U; 

Heyl), A., i, 744. 
Villiaumite fioiu Los Islamh. 
A., ii, 201. 


chloride, adrenaline, and peptone on Vines, danger of \r 


the (Poi'iELSKi), A., ii, 1059.' _ ^ (Bretkau), A., ii, 8S7 : ; 

Vegetable juices, constant composition A.,ii, 1069. 

of obtained by sneeessivc e.xtractioii.s VinylacetyltropeLne and ii> 

(Andki^.), a., ii, 217. _ ide (Woeffensi-eix and 

oi'^ans, physiological function of i, 282. 

i^otassium in (Stuklasa), A. , ii, 417. e-Vinylphenol ( 0 - . 

poU.ns. .See Poison.s. bromo- and al1;yl-i fiU: 

substauces, method for the compltde and Fjokewirtii;. A,, i. 

amilvsis of (Albahaby), A., ii, e-Vinylphenoxyacctic acid 
3 .,-*^ ' FicKEWiiim), 

,.«timatiou of potassium in Vinyltrimetliyleiie, fev 


i, 282. 

>-Vinylphenol 

liromo* and alLvl-dfii'-Y. 
and Fjckewirtii). A,, i.: 


(SniENKE), A,, ii, 321. 
Vegetables, nitrates in (Rk iiardson), 
A., ii, 208. 

or'^'anie compounds of nitrogen, 
phosjihoru.s, and sulphur in (Stut- 
ZKR.', A., ii, 124. , 

Vegetation, influence of manures on. 8 ee 
Alanurial exiierimcnts, Plants, and 

Soils. . , ..r 

Veftllft spiransj chemical composition ot 
the skeletal substance of (Hen?:e), A., 


Viola -rutin ( mm 

Viridinine from paiicnii-'d-; 

salts(ACKERMAN-V)t 

Viscosity and cIkiiji.^J 
relathni between R- 
Thole), T., ISlam" 

STAN and SlTTiBS:. i" 

224. 

and conductivity ' 

(Lenicke), a., !!■ 

of aqueous ’ 

2023, 20b) ; R- b <• 
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_ , ..uliictivity of solutions 
m s-ilts in \tater, motliyl 
Itliyl nlcohol, and acetone, 
Rin’^rv jnixtiires of these 
Rj'tvis and Veazey), A., 

F('nstaiits, and electrical 
hity, relation between 
rEWSKY and Karp), A., ii, 

y (Binoham), a., ii, 1017. 
volume (Geiman), A., ii, 

, at the clearing point of 
I crystalline liquids (Bose 
I rat), A., ii, 258. 
mixtures of organic com- 
formation of molecular 
ids in the liquid state 
pOios), A., ii, 260. 

3al liquids, influence of 
tes on the (Albanese), A., 

al solutions (Woudstra), 
464, 

, effect of electrolytes on the 
), A., ii, S-21. 

ins and of anisotropic liquids, 
fics in the (Bosk), A., ii, 

bating oils (IIabery and 
jws), A., ii, 74,1. 
n metals and its variation 
im|!eratnrc(GuYE and Mintz), 
9:10, 

lid silver solutions (WouD- 
A., ii. 465, 818. 

IS (I'Awsirr), T., 1004 ; P., 
Raykk.v and Taylor), A., 

lcol\<dic solutions (Hirata), 
30. 

us of fatty acids (Tsaka- 
A., i, m, 598. 

I,” of aqueous solutions 
.on and iloORE), A., ii, 

'the solutions of some salts 
Itiiig (Getmas), a., ii, 

tions at high temporatures 
n), T., 1299 i P., 146; A., 

m for ini.vtiires of glycerol 
explanation of the (Car- 
FA., ii, 758. 

{mistletoe), base from 

EKce), a,, ii, 58. 

of tlie berries and leaves of 
KT), A., ii, 58. 

oil from the leaves 
imel & Co.), A., i, 668. 


Volatilisation produced by canal rays 
(Stark), A., ii, 1007. 
cathodic. See under Electrochemistry. 
Volatility, relative, of certain groups of 
mixed organic compounds (HEyRV), 
A., i, 305, 381. 

Volcano of Siroua, in the Morocco Atlas 
(Gektil), a., ii, 203, 

Voltameter. See under Electrochemistry. 
Vorobyevite (Vernadsky), A., ii, 955. 


W. 

Walden’s inversion (McKrnzir and 
CLoron), T., 811 ; P., 91 ; (Fischer 
and Scheibler), A,, i, 324, 857. 

Wash-bottle and pipette, combined 
(Hocarth), a., ii, 981. 

Water, apparatus for demonstrating 
the synthesis of (Kempf), A., ii, 
480. 

actiou of railium emanation on 
(Cameron and Ramsay), T., 966, 
992; P., 132, 183; (Rutherford 
and Koyps), A., ii, 1006. 
condensation of t lie vapour of, in pres- 
ence of radium emanation (Curie), 
A., ii, 7, 797. 

currents in, due to the solution of 
carbon dioxide (Rebenstokff), A., 
ii, 490. 

the ionisation factor of, in hydrochloric 
acid solutions (Doumer) A., ii, 252, 
349. 

decomposition of the vapour of, by elec- 
tric sparks (Holt and Hopkinson), 
A., ii, 682. 

action of finely-divided metals on 
(van Ryn), A,, ii, 190. 
the influence of traces of nitrous gases 
on the condensation of the vapour 
of (Pringal), a., ii, 798. 
influence of ozone on the condensation 
of the vapour of (Leith aueer 
and Poke), A., ii, 372. 
evaporation of solutions of sulphuric 
acid and (Vaillant), A., ii, 460. 
Conductivity water, preparation of 
(Hartley, Campbell, and Poole) 
T., 428;P„47. 

Water of crystallisation as affected 
by light (McKee and Berk- 
HRiskp.), a., ii, 1003. 
use of a vacuum for drying salts 
containing (Kkafft), A., ii. 
29. 

Natural waters, origin of the gi’een 
colours of (Spring), A., ii, 869. 
Water, constant heed of, for lab^ira- 
tories (Mura our), A., ii, 479. 
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Drainage watera collected during 
1906-7, at Cawnpore, amount and 
composition of (Hayman), A., ii, 
890. 

Fresh waters, Scandinavian, liumns 
substances soluble in water from 
(Asohan), a., i, 250. 

Spring and Mineral waters, thermal, 
gaseous outputs of (Moureu and 
Biqi ard), a., ii, 277. 
of Agaeto, Canary Islands, tliernnal, 
raiiioaetivity of the (T)fAZ de 
EAT tA), A., ii, 750. 
from CastiOHionto and Puertollaiio, 
radioactivity of the (Munoz del 
Castillo), A., ii, 550. 
from Cue ho, radioactivity of the 
(Munoz del Castillo), A., ii, 
750. 

of Fitero Viejo, radioactivity of the 
mud from the (Diaz de Rada), 
A., ii. 750. 

of Fiuggi, near Anticoli, physico- 
chemical investigation of the 
(Nastxi ami Levi), A., ii, 401. 
of Kissingeii, radioactivity of the i 
(Jentz.sch), a., ii, 9, 143. j 

of Lavez-lns- Bains, radioactivity of 
the (Sauasin, Ouye, and Mi- j 
CHELi), A., ii, 143. 
of Lerez, radioactivity of the 
(Munoz del Ca.stillo), A,, ii, 
750. 

from Martos and Onteniente, radio- 
activity of the (Df AZ DE llADAh 

A., ii, 550. 

at Oha. Burgos, radioactivity of the 
(.Munoz DHL Castillo), A., ii, 
1004. 

of Plomhicrcs, radioactivity of the 
(BiiouHEr), A., ii, 143. 
of St. Jean de Mauri enne, goilri- 
gcuio, radioactivity of the (Ketin), 
A,, ii. 796. 

Swedish, radioactivity of the^ (S.io- 
cuEN and Sahlbom), A., ii, 749. 
in the Tyrol, radioactivity of the 
(Bamhehokh'!, A., ii. 649. 

Lht imal, of Criagc-les-Bain.s, Isere, 
radioactivity of the gases of tlie 
(MAssoLh A., ii, 1004 ; (Bes.son), 
A..ii, 1005. 

at Valdcmorillo, radioactivity of 
the (Mu.snz del Castillo), A., 
ii, 1004. ^ ^ .. 

natural, analy.sis of (Koloef). A., d, 
231 

physico-chemical analysis of (Hintz 

and GkOnhut), a., ii, 1075. 
rapid estimation of carbon dioxide 
in iStransky), a., ii, 225. 


Water ; — 

Sea-water,* radioaetiv'tv 
A., ii, 246. ' ‘‘ 

amount of dissolve] .y- 
compounds in, / 
cance in its im-r- 
(Hexzr), a., ii ’ ;or, " 
chemical in’ecipinuio,; 
carbonate from ipti-r 
302. 

estimation of aniin''>t'i 
and nitrites in f; 
Klikgex), a,, ii. 

Sea sediments, rudinm in 
A., ii, 649. 

Springs, goitrigeni's nu]; 

(Reiux), A., ii, 7in;, iiv 
Well water, pre.scnce .f 
ammonia in, and i;.s 
(van Eyk), A., ii, t)'s\ 
Water analysis: — 
plea for iiniforinity in tf. 

(Noll), A., ii. 1:3.'). 
analysis of, by i neat is o 
stearate ,ind pla.: 
j (Blacher and Jac; 

i 897. 

influence uf microhc.s on i 
tion of (RuUCIIy), a., ii. 
simple form of appavntit: f,: 
the rate of ahsni ptioii i-t. 
]»olluted (Adexey), A,, 
estimation of ammonia in i] 
A.,ii, 320. 

estimation of argaiiie 
(PorowsKY), A., ii. 435 
I estimation of tiio li!irdnes.> 
i A., ii, 535. 

I estimation of manganese it 
A., ii, 133. ; 

! limitations of tlie copper-ri 
method in estimating it. 
nitrites in (I’uiivis and le: 
A., ii, 770, 

ra]>id eslimation of, in artid 
kc. (THbnXER), A., ii. ' 1 '^. 
See also, Ice, Snow, ami N-. 

Water fennel oil, phe’lhr.:: 

(Koxdakoep), a., i, (ifli. 

Waterglass (Ordway), A..:.. 
Water-jet blower, siinple h 
and Kaxkix), A., ii, 30. 
Wax, bees’ (Beiig), A., ii 
I Japanese, acids of lng|' i-i-.: 
in (Sc'UAAl), a., i, 3. 
CjsH^O, from Mor>m 
(Of,.sterle -'Did Tisza), A 
Waxes, ])erceiitage of iron ui 
A., iij 

See also Psylla wax. 
i Wehnelt cathode, bee rau. 

' Electrocht^mislry. 
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Liblnlt's experiments on 
.f in chemical transforma- 

p;y\ a., it, 170, 

drop and the laws of 
I'rMxs and Stxvknson), 

; (Mougax and Hig- 
iiau'ss’i, A.pii, 6f)S. 
d'riances taking part in a 
reaction, supposed alteia- 
thc (liANDOLT), A., ii, 


decular, and critical tern* 
; of liquids, determination 
■he aid of drop weights 
s- and Strvkxsox), A., ii, 
oHtiAN" and Hkjgixs ; Hiu* 
ii, 6t>S. _ ^ . 

,sion, and specific cohesion 
citing point (Walden), A., 


i^n of, and the influence of 
substances on transition 
tnves (Oawson and Jaok- 
, tJ l I ; r., 26. 
salts (Lorenz, Kaufler, 
hm vnn), a., ii, 102^3. 

!ory, eritit'isTn of (I'RIENd), 
) 0 () ; F., 14, 122. 

jelly, .silicic acid in 
•: ill. Kit), A., ii, 969. 

iciive of manures on the 
ion of (Sna^der), a., ii, 

square-head, influence of 
and .soil moisture on the 
on and perfection of the 
L the club sliape of (OnL- 
. , ii, 726. 

See under Flour. 

Hinge, toxicity of various 
i on (Sen REINER and Feed), 

; (ScifREiNEU and Shorey), 
). 

I, analysis of (SciluRMANN 
KFKMiERtd, A., ii, 537. 
pitate. Sec Mercuric am- 
liloi'ide under Mercury, 
nposition of (Crookes), A., 


3 acid iu the production of 
ezat), a., ii, 723. 
ion of malic acid in the pro- 
of (RasKNSTiEiiL), A., ii, 

of aeetylinethylcarhinol iu 
1 feniicutation of (Fasiur- 
L., ii, 136. 

of the sterilisation tempera- 
grape juice and of the fer- 
011 ^ temperature on the 
let” of (Kosen.stiehl)^ A., 


Wine, quantity of arsenic in, fpm vines 
which have been treated with arseni- 
cal washes (Breteav), A, , ii, 887 ; 
(Mestrezat), a., ii, 1069. 
citric acid in* (Hubert), A., ii, 544. 
the natural citric acid of (Dupont), 
A., ii, 904, 

fluorine in (Carles), A., ii, 318- 
lactic acid in (Paris), A., ii, 543. 
natural and added tartaric acid in 
natural (Astrue aud M.ahoux), A., 
ii, 992. 

and alcohols, action of, on frogs 
(Nazari), A., ii, 973. 
physico-chemical analysis of (Dutoit 
and Duboux), A., ii, 781, 892. 
detection and estimation of free 
mineral acid.s iu red (Astre), A., ii, 
892. 

detection of citric acid in (Favrel ; 

Astruc ; Denig1-:s), A,, ii, 640. 
detection of fluorine compounds in 
(Vandam), a., ii, 63, 775. 
detection of nitrates in (Marsiglia), 
A., ii, 894. 

estimation of the acidity of (Gui'irin), 
A., ii, 339 ; (Favrel), A., ii, 903, 
new method of estimating the fixed 
and volatile acids in (Pozzi-Escot), 
A., ii, 904. 

estimation of the most important acids 
in, in presence of alcohol and gly- 
cerol (Heiduschka and Quincke), 
a., ii, 73. 

estimation of alcohol in (Dueoux and 
Durcir), A., ii, 136. 
estimation of esters in (Avsterweil 
and Pacottet), A., ii, 232. 
estimation of sulphur dioxide in 
(Mensio), a., ii, 63. 
estimation of tannins in white (KoEB- 
NER), A., ii, 240. 

estimation of tartaric acid in, by 
evaporation (Mestrezat), A., ii, 
1078. 

"Wine dregB, Ooldenherg method for the 
estimation of tartaric acid in (Chem- 
iscHK Farrik vorm. Goldenberg, 
Geromont & Co.), A,, ii, 237. 

Wine lees, estimation of tartaric acid in 
(Pozzi-EscoT), A., ii, 740, 

Witherite, specific heat of (Lat- 
schenko), a., ii, 758. 

Witte’s peptone. See Peptone. 

Wollaetonite— rhodonite, freezing point 
curve for the system (Ginsberg), A., 
ii, 842. 

Women, question of admitting, to the 
Fellowshipof theSocicty, P., 203, 277. 

Wood, investigations on the chamug of 
(Klascn, V. Heidenstam, and Nor- 
LiN), A., i, 717, 955, 
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{o.Xyhn^, m-xylene, Me 

Vood oil, Japaneso^(KA.METAKA),f A. , i, j 
850. 


X-rays. See Kiiiitgcn rays under Photo- p 

chemistry. , -4 

Xanthen, action of benzoyl chlondo on 
(Helleb and V. Kostaxecki), A., i, ] 
445. 

Xauthhydrol, action of carbamide, thio- 
carbamide, urethane, and some amides ? 
on (FossV-b A., i, 41. 

Xanthicacid (Rago), A., i, 604. 

Xanthine as a cause ot fever (Mandel), 

A., ii, 54. 

Xanthine bases (SchmidtI, A., i, 4o. 
nreparation of hydroxyalkyl deriva- 
tives of (FARBENFABRTKEN YOltM. 

F. Bayer A Co.), A., i, 475, 
703. 

Xanthines, hydroly.sis of (Taeel and 
MayeiO, a., i, 742. 

Xanthomicrol and its diacetyl derivative 
(Power and S.^iavay), A., ii, 418. 
Xanthophanic acid (IjIebkrmaxn and 
LinpknRARM), a., i, .548. 

Xanthyl ilerivatives, new (SiuiERU au 
amllb'Y), P., 204. 

Xenon, hrvpton, heluini, and neon, 
percentage of. in tiie atniospherc- 

(KAMSwb A., ii. 688. 
density of (Moore), T., 21S1 ; P., 

27 2 ‘ 

Xenotime, absorption spectra of, and 
ihc rhangos they undergo at the 
temperatures of liipicfactioii and i 
snlidificatinu of hydrogen (Bf.C'oREREI' 
and Onne^), A., ii. 338. 

Xylene, nitro-dcrivativesof (Cgossi.ey 
and Kenoue), P.. 58- 
//•;nitro-d<‘rivatives ((.'unssi.EV .and 

llKNory'. T,, 646. 

/,! Xylene, r. action of, u ilh ethyl 
dii/oarclate (PrciiNKU and Dki.- 
5U;rrR\ A., i, 87. 

/.I Xylene, a.- nob loro- iJtiiu.KoKi ,, 
A., i. 424. ^ 

Xylene ^/'sulphoxide (Knoex kn ag> i, 
:U5d Por.wKV A., i, 971. 

..Xylene, dia/.nlvnzcn-' 

*i*'rivsit i Vt* **t ( IV>N/10 Atvl CH ■- 

, .(-Xylene 4'-a2o-3-cyano- and -3 curb 

oxy 0“naphlhol“6-sulphonic acids, 

I Lin its (LanokK a., i, 300, 

.yeXyleneaxo ^fl dinaphthylamme ^ 

Ki'‘< HER and STR.vr^;, A,, i. 2--. 

;«.Xyleneaxo 3 methyl S-pyrazolone 

and Its IdK-iizovl d.nvalive (biunv 
and ScllAl'H), A,, i, <05. 


m-Xyleneazo-brcino] >>' 

and Eye n ATT 1 , T ' I’fr’i ’ 

7n-Xylene-4-azoresorcinoV 

{ORTOxaii-l Hvi-KVi, f 

Xyleneazo-. y),- ; 

p-Xylene^a-suipi,ioi(' ■ n ^ 
salts, ai„l 

DITCH), T., ItVjl. " 

Xylenesnlphinic acids 
preparation of Uvyov-'--, 
Ken'nei;). a., i, O’] 
?>-Xylenesulpliini; 'a^hydrij, 
tion nl (Knoevf.n\,,/l “ 
A.,i,97l. 

^>i-Xyleiie-4-salpbonicacid ^ 

derivatives of i 
Moilga.s), a,, i, -m " 
?>Xyleiie-2 salphonic acid 

salts, and tijeir vutiiterv ■ 
DITCH), T., 1621. 
i/i-2-Xyleiiol and its |,[v: 
iiitro-, broin(mirr,ni,(i._ . 
nitrosn-dcrivutiFes, il];' 
ether A\invEi;s and v\[ 
A,, i, 62SI 

methyl mid ethvl etln'!- 
MANNh A., i. Sk 
-/1-5-Xylenol nipthyl Pthr-v, 
of (8 .\iii.e.s and Li; 

761. 


motliyl and p'hyl ,.^1,^.,-, 
MANxh A., i, :ih 
^i-Xylenol etliyleiio etliPTand 
hyde (O.vrrEUMANN , A ,i. 
Xylenols. coiniiarins from a 
T., 2013. 

la-Xylidine. acrdyl dcriw.; 

Aceto-(;(-xvHLlide. 
iii-Xylidine, hncliloro- (Manx 
Donath), a., i, 826. 
Xylidines, action of diclihn 
im (llKLi.ivii and Levk 

21S. 

i 3-/?^. (/(-Xylidiiio-5:7-dimetlit: 

] and its broino-derivata'f . 

' Xylidino 4:6-diraetliyloihi; 

(llKi.i.Eii and bErmf.t 
I ^).Xyloqainone, dibydroxy- ^ 
(Fii. HTKii and Wk iss‘. .hx 
Xylose derivatives, 

; and Kiikii.lI, A., i, of- 

' Xylose- '''-nitrophenylliyiiw^^ 

; i-r,Aii:E}, A., i, lOl;*- , 

5 Xylyl aldehyde <and 
i vAin.ud, A.,i, 
i ,i.<.»i.Xylylaiiiline, 

^ A’-accfyl derivative 

1 i, 251*. . ., 

1 >„.Xylylazoacetoaceticftcid.- 

,u,aitsi«.»yn.yJ«« ' 

Sciial'pN a., h 
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= Me 

sp also Xyleneazo-. 
alcohol, /83B-irichloro- 
A.., i, 18S. , . 

i8oamiDe,.V-acetyldenva. 

1 compound with al(3ohoiic 
(Jal'OUSON and Hubeh), 


: Me~l:Z ; i^-xijkne, Me : d/<3-l:4.) 
Yttrium, phenomenon attributable to 
positive electrons in the spark spectra 
of (BECQUEREr), A., ii, 334. 

Yttrium hydrbxide, heterogeneous col- 
loidal (SziiAP.n), A., u, 

Yttrium earths (Lknher and Benne 0i 
A.,ii, 385, - . 

new method for the separation oi 
(James), A., ii, 190- 
Sec Cerium metals and Earths, rare. 


ngonic acid and its acetyl 
and Yaugonol and Us 

ivativc(WixzHEiMEPd, A., 
isin^ action of fluorescent 

Bain{v.TArmxEihhURz- 

Dd LocHEu), a., ^ 

>f cultivated varieties ot, m 
iBnutrientsolutioiis(IlENNE- 

u, ii, 416. P 

^ be reg.arded as a source ot 
[for 1 {Stanek and Miskov- 
Lii, 4ie. , 

glycogen 1)y (Pavy and 
a., ii, 56. 

ation and other fermentative 
I in (SALKoavsKi), A,, ii, 

[on of, ou acid amides 
jt), a., i, 491. 
co-enzyniK of,in juiee (Hucu- 
IKlatte), a., i, 380. 

986, yeast dextrose, and yeast 
IGEN and Sprenh), A., ii, 

[properties of (Buchner and 
j. A., i, r>89. 

Ke electric current on (Resen- 
I A., i, 491. 

Kc l‘•nncnt of (HARDEN and 

A., i, 590. 

[uice. sensitising action of 
iuhstaiieesin(v.TArPEiNEE, 

, and Locher), A., i, 

flayed by, in the formation 
des ('I'lULi.AT and Sauton), 
L5, 7-22. 

Uid disappearance of acet- 
I under the influence of 
p and Sauton), A,, ii, 615. 

, Mk/'Ofiier Ut Chura is- 

oil (Bacon), A., i, 815. 
physiological actions of 
fAiT and Gunn), A., ii, 

Resolution of, into its com- 
WELsriAcn), A., ii, 591 ; 
A., ii, 849. 


Zeeman phenomenon. See under Photo- 
chemistry. . 

Zein, certain properties of (BaolionI), 
A.,ii,619. , , 

solubility of, in different solvents 
(Galeotti and Giampalmo), A., ij 
929. 

Zeolites from Japan (Jim bo). A., ii, 704. 
of Montresta, Sardinia (Pelacant), 
A., ii, 864. 

Zinc, electrolytic valve action ot 
(Schulze), A., ii. 560. 
heating effects produced by Rontgen 
rays in (Bumstead), A., ii, 342, 
action of oxygen on copper, tin, and, 
and on its alloys with copper 
(Jordis and Rosenhauut), A., ii, 
107. 

favourable influence of small quantities 
of, in the growth of Sterujmato- 
ci/stis nigra (Javillier), A., ii, 
124. 

Zinc alloys with aluminium, hardness of 
(Saposhnikoff), a., ii, 284. 
with calcium (Donskt), A., ii, 278. 
with cobalt (Lewkonja), A., ii, 853. 
with copper, action of oxygen on 
{J 0 RDI.S and Rosen nAUPT), A,, ii, 

107, 

heat treatment of (Bengohuh and 
Hudson), A., ii, 186. 
with copper and nickel, constitution 
of (Tafel), a., ii, 846. 
with nickel (Tafel), A., ii, 105, 846 ; 
(Voss), A., ii, 196. 

amalgamated (van Deventer), A., 
ii, 591. ' 

Zinc salts, abnormal behaviour of, on 
hydrolysis (Denham), A., ii, 380. 
action of hydrogen sulphide on alkaline 
snlutioiis of (McCay), A., ii, 431. 
Zinc bromide and chloride, double, with 
the alkalis (Ephraim), A., ii, 693. 
carbonate, action of, on formaldehyde 
solutions (Lob), A., i, 710. 
carbonates, basic (MlKUScn), A., ii, 
185. 
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Zinc ammonium cbromatcs (Groger), 
A., ii, 691. ■ j . 

hyposulphite, dry, direct production 
of (Chemisciie Fauuik Grpnau, 
Laxdshoff, & Meykh), a., ii, 185. 
hydvoxylamite (Ebleh and Schott), 
A., ii, 1030. 

phosphates from Rhodesia (Spencer), 
A., ii, 397. 

phosphides (Joi.iuuis), A,, ii, 1037. ^ 
sulphate, electrical conductivity in 
sVstems containing ammonia, ^water, 
and (Shum^koff), A., ii, 457. 
sulphide, mixtures of, with other 
aulidildes (Friedrich and Schoen), 
A,ii, 281. , 

Zinc organic compounds, mixed, syn- 
tliesis with (BiAisi:), A., i, 78 ; 
(Blaise and-HEUM.^N), A., i, 248. 
Zinc ullyl iodide, action of,_ on the 
anhydrides of monobasic acids 
(Saytzeff), a., i, 73. 

mcrcuiic cyanide, formula of (Dun- 

stan), lb, 135. 

Zinc, detection of small quantities of, 
clectrocheinieally (Neumann), A., 

ii, 67. 

estimation of (Thornicvvelt.), A., ii, 
68 . . . „ 
tstinifttion of very .small (piantities of 
(Bertka.M' and .Iavillier), A., ii, 

estimation of, by electrolysis (Frary), 
A., ii, 68. 

estimation of, volumetrieally (Ha.ss- 

keidter), a., ii, 226 ; (Keen), A., 
ii, 431 ; (HtoNe), A., ii, 632. 


Zinc, electrolytic sejiarati-.n ■ 
(Foekrter and TKEARMt: 
er), a,, ii, 324. 

Zirconia. See Zircoihinii r v 
Ziiconium, colloidal 
Lewts), a., ii, .501. 
quantitative spectra i.f 
A., ii, 645. 

atomic heat and lUeniic 
(Wedekind and ].K-,vp 
Zirconium i 

witli iiierciiry yilicnvl - p 
i, 1032. ‘ ' 

itinifluoride, prefiaintiov- :■ 
ties of (WoLTEii), A,, it' 
hydroxide, colloid il 'S/n •. 
45, 197. 

oxide (:/Vco/hVj!), reducti'.u 
bon (Greenwoud - T 
188. 

free from iron, iialinai \ 
A., ii, 104'], 

phosphide (Gewecke’, A., 
silicate. See Malacone, 
Zirconium and titaiiiuni. s 
preui[titatioii of, in pro'. 
(DriTRicii and Fr.ErN 
134. 

separation of, from tita 
TRKTi and KitEL'xi) A. 
separation of thorium, \[\ 
from iron (DriTUlcii ;u: 
A., ii, 135. 

Zirconium minerals, railioj 
in (y, ANriiuroiT), A., ii 
Zymase, formation of, in ; 
neh and Kj.atte), A., i, 



KKRATA. 


Collkotivk Index, 1873—1882 (Authoks), 

<>1. i for ‘^773” r<ml ‘‘173.” 

Voi. LXX (Abstr,, 1896). 

Part T. 

/(,;• “COOK(-C{OH)(CO-?rHPh)-C(OH)(CO'NHPiO COOEt*' 

rml “COOEt-OH(0'CO'NHPii)-CH(0-CO'2fHPh)'COOEt.” 

VoD. LXXIV (Abstr,, 1898). 

Part I. 

jW =‘iMe(lioxytnliiaKlciiydo” rmi “ EUioxytoltialilehytle. ” 
d'icf^. " whilst the isoiiiei'idR,” 
for “;0K> ” rcrid “ ;OMe.” 

“ third.” 
fur “OEt ’ rmi 


Collective Index, 1893—1902. 

Part II (Subjects), 

nd. ii hmrt “EthoxytoIuaWehyde (Gattekmann and Frenzel) 
1898, i, 477.” ^ 

ii far “ phenyltoluidin^P' read “ pheDyltolylamiiw.” 

„ i “See also Mcthyldipheuylamine.” 

XoL. LXXXYIII (Abstr., 1905). 

Part I. 

M “arylsiilplionates" read “ aryLsulphinates. ” 

Part II 

9 % IP, 1 !)' for “lice ” read “rye, ” 

VoL. XO (Abstr., 1906). 

Part I. 
cad ‘MVilhehn.” 

Part II. 

" tJiesiilidiidc”r^rr4 “iron.” 

. i/ dhr “Georg” 


From bottom. 



ERBATA [contimud). 

VoL. XCIl (Alstr., ISOT), 

Part I. 

Pa^:;o Line 

137 1 for “ 2-Nitmwophthalic aeid” nad “ ^.yUrokopklhoIir an.} ■ 

233 16 ,, ‘‘inH’nylnionanic” “auilinorhodanic.” 

509 9 ,, “ hexahydro-w-toluic acid” rcacJ 

“l-methylc?jc7t)hGxauc-2-cLuurjx 
Part II (Ikdex). 

1009 lO’^ col. ii for “662” read “622.” 

1059 10 „ i ,, “Koffler” “loffler.” 

1068 10* „ i “ an attempt to syntliesisG collidine A i 'm 

107-4 2 ,, ii /br “ Mayer" rcrtrf “ Meyer.” ’ ’’ ’ 

1076 10 ,, ii ijnw'i “ reversible reactions of the jirat order A 


VoL. XCIY (Abstr., 1908). 
Part I. 


14 5* for " nad ][ 0 

24\) 5 ,, “CMeoPO-CMe:CH2” rearf “CHMen i O-Clled lL ' 

266 19* „ ^UJiethyJamimdhyr’ '^(Hcthylariih'qirojnd. ’ 

27.^) S* ,, “ 2>Phcaylpyriolidmc” roatZ “2-PhenylpyiToline.” 

288 13,14 ,, ''‘6'phenyl-l-'}nethyl-2'qiUmIine’' 

Zi)kenyl-l-w:tJiiily 2 ., 

345 16* ,, “ Gialdino ” yeaeZ “Gialdini.” 

406 11* ,, ^‘\-kvpTop(/lhem7ir~2-one” read Xdsopivpykydohe.-.vr’ 

408 21 ,, “Korlker” reaeZ “Rolker.” 

457 20* ,, “ 4-/iiZro-4-Ayrfyoa,7/fZijt)Ac7iy/«?niTrc” read 

■i-uiinj-i'-hja.i vxijd ijil 

474 4 ,5 “ amLnoplreiiykliiocatbamide ” read “ aminopiuiivlcavl 

494 10* ,, “HCI2CI” yemZ “CHClIo.” 

590 0* „ “NMe/C6lT^-As(OH)-ONa"yrr((Z “XMe.;eVl/AA01 

591 20,21 ,, “crystallising ” road “the sofZrifm .salt crystallises.” 

591 5* ,, “ Kuhn ” jv«d “ Kahn.” 

“CH./CO^ ” “CH..-CO. 

6.52 21 „ 1 “ >NlPCell3(CO.,Me)., rrad | >N-g 

CH.uCO " ‘ CHo'CO 

687 4 ,, “ 1899 ” ycKcZ “1889.” 

692 21* ,, “ V 11 1” rend “ XXIX.” 

765 17 delete “FUNIA.” 

773 7* fjr a-Bromoko]icxyl-&-ai/Linohdyric acid” leMi 

‘ ‘ a’Brovioimke.v.oyl-^-'aminok 

809 V\ 

810 13 

810 17 y ,, “ dZ-fencliene ” read “ D-Z-fcnchene. 

810 23 

811 1 J 

810 4 \ 

^10 ^ I j ‘•d/-hydroxyfenclreijic add” read “/^d-hydroxyfeiiclit;. 


811 6 / 
810 12* 
927 1, 2, 3 


“ dd'fenchciie ” yc^/d “ i>d-fenchene, r 

hovld T>'(id ‘'\)-yitrohcn'.€mawsahajlic tfc/d, m. P- -',0 

twu is pioved by its yieUiug ammosalicjl.c a«l 

vdutn reduced by soduua Inposiup 


aqueous solution. ” 

927 13 M “byurogen” read “liypo-.” 


From bottom. 



ERRATA {continued) 


:\,y ‘Mi/injii»diphenyl derivative of carbamide” read 

“ diamiiiodiphenylcarbamide derivative.” 
“j[)-amiiK>phenol” y«^cr^ “diazotised.” 

“ aminosalicylic acid ” insert ‘ ‘ diazotised.” 

/“X” read “XXXIV.” 

“not” rcrtfi “now.” 

Part II. 

h,r “Gitlt.aume Sciucffeu” read “GEonnES Sciiaiffeb.” 

“ ” read “ Bayliss.” 

“ 190 “1907.” 

“Titration of Formaldehyde ” read “Formaldehyde-titration,” 

[5 “ rormaldehyde may be titrated with alkali and phenolphthalein 

as indicator” rmrf “Sorensen's so-called ‘ formaldehyde- 
titration' (this vol, , i, 115) Tnay be carried ont.” 

“ usual titration ” read “ formaldehyde -titration.” 

„ “C S,'’ n-ad “G. S.” 

Lanehc." read exper, Landird’ 

_ •' one inch ” read “nine inches.” 

“ 517 ” /‘cr/rf “ 644.” 

(d The statement and criticism are wrongly attributed. The state- 
ment is by Knoop, the criticism by Friedmann. 

/or “ 190S ” read “ 1898.” 

,, “ Allaket ” read “ Allakd.” 


From bottom. 




3'ructions to abstractors, 

GIVING THE 

nclature and system oe notation 

ADOPTED IN THE ABSTRACTS. 


ect of tlie abstracts of chemical papers published elsewhere 
iC Transactions of the Society is to furnish the Fellows with 
account of the progress of chemical science from month to 
It must be understood that as the abstracts are prepared 
formation of the Fellows in general, they cannot possibly be 
ill or so detailed as to obviate on the part of those who are 
on special investigations the necessity of consulting the 
uemoirs. 

‘s of papers must be given literally. 

re beginning to write the abstract, the whole of the original 
■t he read, in order that a judgment may be formed of its 
e and of the scale on which the abstract should be made, 
le case of papers dealing with subjects not strictly chemical, 
let should refer only to matters of chemical interest in the 

: abstract should consist mainly of the expression, in the 
's own words, of the substance of the paper, 
abstract should be made as short as is consistent with a 
iccnrate statement of tlie author’s results. 

[u■i^e statonient shownng the general trend of the investigation 
given at the commencement of those abstracts where the 
ilii.' original permits of it. 

1 abstract of a paper on the same subject, either by the 
tlie paper abstracted, or by some other author, has already 
note should, as a rule, be made of this fact, 
er wliicli has appeared once in the Abstracts is not to be 
Agaic, a reference being given to the volume in which the 
lAv be found. 

■ rule, details of methods of preparation or analysis, or 
speaking of tvork, rye to be omitted, unless such details are 
■0 t e understanding of the results, or have some inde- 
^ DC. burther, comparatively unimportant compounds, such 
fj^auic sa ts of organic bases or acids, should be mentioned 
y- Un the othy hand, data such as melting and boiling 
• specihe rotation, <fec., must be given in every case unless 
D earlier papers. 
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Nomenclature, 


10. Employ names such as sodium cdilorido, * 

inorganic compounds, and use the terminals ai-.i ;1 
tinguishing compounds of different orders derive] f." 
elementary radicle ; such, for instance, as 

chlorides, sulphurous and sulphuric acids. ' 

11. Term compounds of metallic radicles ;\-itii ji . 
hydrox.ide.& and not hydrates, the name hydrate beiju^ rps-pf 


pounds supposed to contain water of combination 




■i'Jivait 


12. Term salts containing an amount of metal <- 

displaceable hydrogen of the acid, normal and not neut- 1 
assign names such as sodium hydrogen sulphate, di^odiu^ 
phosphate, vtc., to the acid salts. Basic salts us a rule * 
uated luerely by their furmulco. ‘ ' 

13. Names in common use for oxides should be p 
example: NO, nitric oxide; CO.,, carbon dioxide; Po”^: 
oxide ; Asp^, avsenioiis oxide ; Ee^Og, ferric oxide! " 

U. In open chain compounds, Oreek letters must beu-^cd^ 
the position of a substituent, the letter a being assi^med to 
carbon atom in the formula, except in the c.tse of Vv u 
for example, CHg^CITj’CHo'CH^l a-iodobutane, OB -qb 
a-cyanopropane. 

15. Isomeric open chain compounds are most convcidvi 
sented as substitution derivatives of tlie longest carbon cb 
formula ; for example, 

should be termed jSy-di met by! pentane, not methylctlu. 
methane, and or CHyCHMe'Cll 


should be tenned (i/j-dimetliylbutyric acid, not a/^/d-trimetiu 
or a-methyh'sovaleric, or metyjyb'o.'//pn)pyl;u'ctic acid. 

16. Use names sucli as iiietliaue. ethane, itc., for t 

parathns or hydrocarbons of the C;dl:0t;'i series of 
CH^'[Ull ,,].gtTl,,, Ac, Term Uie hydrocarboii.sC.^H, and Ci 
and acetylene t?tiiene and etbine). Ho:: 

the ethylene series are to be indicated by the sutlLx -eae. ai 
the acetylene series, wherever pos^hle, by -f/iene. Adop 
allene for the hydrocarbon (Tl.dUidU. 

17. Distinguish all hydvo.xyl derivatives of hydrocarbot 

ending in ol. A.lcoiioU slioiild be spoken of as mciio-. 
n-hydne, according to the luuubei' of Oil groups. Comp'-' 
a^e^H^t iilcohols. but for wliirdi names ending in o/ have 
are to be repre.scntcd by names ending in ole, if a 
cannot be given, thus anisolo not unisoi, indide not indoi. 
such us MeUNa, EtONa, Ac., should be termed .sodium i 
sodium ethoxide, Ac. , , 

18. The radicles indicated in the name of a compouna 
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tj.a order fiuoro-, chloro-, bromo*, iodo-, nitro-, nitroso-, 
cyano-, thiocyano-, liydroxy-, keto-. ^ 

Htnnds analogous to the acids of the lactic series containing 
(i.ip ^hould be termed 4 ydrojc 2 /-d erivativ.es, and not oxy-deriva- 
hydroxy acetic and not ox^^acetic acid . Compounds 
r file analogous groups OEt, OPh, OAc, drc., should in like 
it' termed ethosy-, phenoxy-, acetoxy- derivatives. Thus 
-.Apionic acid, 0Et'CHMe*002H, instead of ethyl-lactic acid; 
^,xyiienzoic acid, (0k]t)20Jd3*C02TT, instead of diethyl proto- 
K'id : and a-acetoxypropionic acid, OAc*CHMe*C02H, instead 
lactic acid. Terms such as diethylprotocatechuic acid should 
stood to mean a compo\ind formed by the displacement of 
attnns in the hydrocarbon radicle of protocat echuic acid by 
h:;, (MiKt,(()H)2'C0.2lI, and not CgH3(OEt)2’CO,II, just as 
roiocalechiiicacid is understood to be the name of a compound 
jmula (yiBr3(0H)2-C02H. 

L term e///er should be restricted to the oxides of hydro- 
kdicles and their derivatives, and the esters (so-c;dled com- 
hers or ethereal salts) should be represented by names similar 
biveii to metallic salts. 

lien a >uiistituent is one of the groups NHR, 
kaiuG sliould end in ino ; for example, / 8 -aminopropionic acid, 
■('11 .•C 0 .,H, /Janilino acrylic acid, l\HPh-OH'.CII*CO.,H, 
'0|.ioiiic amd, jSHiCMe-CO^H. 

mpoiinds of the radicle SO^H should, whenever possible, be 
Iphonic acids, or failing this, sulpho-corapounds ; for example, 
ilphonic acid, sulphobcnzoic acid. 

sic substances should invariably b© indicated by names 
I iue, as aniline instead of aniiin, the termination m being 
. to certain neutral compounds, viz., glycerides, glucosides, 
pciples, and proteins, such as palmitin, amygdalin, albumin, 
ounds of basic substances with hydrogen chloride, bromide 
should always receive names ending in ide and not ate, as 
hydrocldoride and not morphine bydrochlorate. 

Collective Index, 3 ni decade ( 1893 - 1902 ) should be adopted 
idavd of reference on questions of nomenclature not provided 
preceding sections. 


Notation. 

empirical formula the elements are to be given in the 
0 , N,Cl, Br, I, F, S, P, and the remainder alphabetically, 
atums should he omitted unless essential to the under* 
)f the results ; as a rule, they should not be written on a 
ae, but should run on ” with the text, 
iconomise space, it is desirable : 

i) Tliat dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula. 
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(h) That formula should be shortened by the 
employ Die nt of the symbols Me for (IT ' 
CJI,, Pr^ for CH2-CH,‘CII,, Pr^ for ( Vr ^ 
for (\H,, Py for C.H.N, Ac'for ’’ 

CO-CgH,. ^ 

(c) That formuhne should be written in om //></> 
this can be done without obscuring their 
28. Tn representing the constitution of benzene derivar^ 
relative positions of the radicles in the symbol of benzece ^1- 
indicated by numerals, instead of by means of tlie f,' 

(a) The abbreviations o-, m-, and p-, should be'^ei : 

of 1 : 2- or ortho-, I : 3- or meta-, and 1 : 1- 

(b) In numbering positions in the case of substiuuiaQ 

tives of phenol, aniline, benzonitrile, becz,. 
benzenesulphonic acid, benzaldehvde, and 
the characteristic radicle of each of thc<e 
substances is to be regarded as in position 1 ( 
Collective Index). 

(c) Names of substitution derivatives should be < 

sucIt a way that the position of the subsii 
indicated by a numei'al prefixed ; for examp 


80 .TI 



2 ; 5-dibromobcnzeucsulplionic acid ; 


Me 

is 3 bromo 0 toUiidinc-5 sulphonic acid. 

SO.li^^Br " 


29. In v(‘pi-esenting the constitution of derivative.^ of other 
chain'* hydrocarbons, grapliic formuke sliould not be 
the system of numbei-iiig positions indicated in Itichter s ie? 
KohfenstojrVerhiniluufjeiL (2nd edition 1899, pp. 16—20) >i 
used, 0 ** whicli the following schemes may be regarded as typ; 


0 



4 3 

Fniuij. 


s 

NH 

/l\ 

/i\ 

5 2 

5 2 

4 3 

4 3 

Thiophen. 

Pyrrole. 


0 



4 3N 

0 I azoic, 


S 



'4_ 3N 
ThiazoW. 


Nil 



:4 j. 
pyrazole. 



0 


NH 





X 

Purina.* 


/ q \^' 1 


'ftvlitlialciie. 



Pyridiue, 

N 



Quinoline. 



Aiillnai’one. 



Indole. 



MoQn incline. 


/9 ro\ 



Phejiauthrene. 



Diphenyl. ^^-Dinaphtliyl. 


Manuscript. 

i iew of tli3 difficulty of dealing with MSS. of widely varying 
rncts cannot be accepted unless written on quarto paper 

more than one abstract must appear on a sheet. 

Dll an abstract exceeds a sheet in length, the sheets must he 
)gether by means of in at the top left-hand corner, 
name of the abstra. v.r must be written diagonally .at the 
Dtl corner of the first sheet of the abstract. 

Proofs. 

itractors are expected to read and correct proofs carefully, 
ck all formulce and figures against IMSS. 
proofs, however small, must be returned to the Sub-Editor 
dian 24 liours after receipt from the printers. 


le Editor’s decision, in all matters connected with the 
1, must be considered final. 

inribcring, proposed originally by K. Fi.?cher, is adopted in tlie text of the 
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the series, the volume ami the page ; thus Ber, 1901, 34, 2455 ; Bull. 
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